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Abstract
1 Recommendations and conclusion
[Recommendations after 1st round of BoG]
· Use the same number of intra prediction modes for all PU sizes in order to unify parsing processes for different size PUs and reduce tables in software and text. The number should be 35 or 34. 
· Review the summary of 3 MPMs schemes and decide whether the best scheme is adopted into HM or not.
· Otherwise, determine which of Hor+7/Hor+8 is removed from 35 modes.
· Adopt the MPM-sorting postpone scheme (JCTVC-H0098/JCTVC-H0175/JCTVC-H0428) in order to reduce computational complexity. 
· Adopt one of two simplified chroma mode coding proposals. (Fixed length bypass coding approach in JCTVC-H0326(scheme1)/JCTVC-H0475; Unary truncated bypass coding approach in JCTVC-H0405.)
· Adopt one of the simplified sequential intra prediction mode numbering schemes (one of JCTVC-H0098/JCTVC-H0175/JCTVC-H0407) that fits the group decisions.
[Conclusion on luma intra mode coding]
· 35 modes for all PU sizes

· Sequential intra prediction mode numbering (0: Planar, 1: DC, 22-34: Angular)
· Postponed MPM-sorting
· 3 MPM (JCTVC-H0326 (Scheme1) + JCTVC-H0475); "TU bypass" for mpm_idx and "FL bypass" for rem_intra_luma_pred_mode
The WD text is "JCTVC-H0712-WDtext-final.doc".
2 Procedure
At first, it was remarked that since changes in BD-rate metrics introduced by all proposals are small, the selection of the technical elements should be done based on how it contributes to simplification/cleanup of specifications. Agreed.
For categorization, each of proponents vocally reported technical elements and how they simplify/cleanup the WD text. The following are identified:

· Increase the number of intra prediction modes for 4x4 PUs in order to unify the number of intra prediction modes for different PU sizes and to simplify the text.
· Harmonize the neighbouring positions for intra mode coding with the two of merge/AMVP spatial neighboring positions. 
· Use 3 MPMs to remove escape code by making the number of remaining intra prediction modes the power of 2.
· Reduce the number of intra prediction modes to remove escape code by making the number of remaining intra prediction modes the power of 2.
· Simplify intra prediction mode numbering to clean the text.

· Postpone MPM sorting process to the remaining mode branch in order to reduce computational complexity.
· Bypass coding to simplify computational complexity and reduce the number of contexts.
After having the categorization, it was remarked whether we should take a top-down approach or a bottom-approach. Several proponents expressed opinions that they prefer to take bottom-approach because of dependencies between some approaches (e.g., the best intra prediction mode numbering depends on the design of MPM derivation method, etc.). 
BoG decided to review each of proposals and report on what we agreed to other members.
3 Reviewed proposals
[JCTVC-H0079
Non-CE6.c: Unified neighbouring positions for intra mode coding (JVC KENWOOD)]

Summary: Bottom-left neighbor and top-right neighbor positions instead of left neighbor and top neighbor positions are referred for intra mode coding; thus two neighbouring positions for intra mode coding are harmonized with the two of merge/AMVP spatial neighboring positions. (JCTVC-H0085 is the cross-check document.)
Cross-checker (JCTVC-H0085) supports the adoption of proposal into HM. 

Some experts express a concern that the proposal is more complex than the current design.
[JCTVC-H0081
Non-CE6.c: Fixed length binarization of remaining intra prediction mode (JVC KENWOOD) ]

Summary: Remove Hor+7 from 8x8, 16x16, and 32x32 PUs. The number of the remaining intra prediction modes becomes the power of 2. Escape code is eliminated and the available modes among all PU sizes are harmonized. (JCTVC-H0059 is the cross-check document.)
It is remarked that recommendation of this aspect (reducing the number of intra prediction modes) depends on whether we take a 3-MPM approach or not. 
[JCTVC-H0098
Non-CE6: Modified definitions of intra mode and most probable mode (Sharp)] 
Summary: Two simplifications are proposed. The first simplification is to modify the numbering of the intra prediction modes in order to reduce table for angular intra prediction and to simplify the derivation of main direction. The second simplification is to postpone the sorting of MPM candidates to the remaining mode branch. ( JCTVC-H0527 is the cross-check document.)

[JCTVC-H0166
Non CE6: Unification of the number of intra prediction modes (I2R)] 
Summary: Use 35 modes for 4x4 PUs. Escape code is still necessary but parsing processes of different size PUs are unified and the mode mapping table is removed. (JCTVC-H0527 is the cross-check document.)
It is remarked that recommendation depends on whether we adopt 34-mode solution based on 3-MPMs or one mode removal.
[JCTVC-H0175
Non-CE6c: Adaptations of intra mode coding (Canon)]

Summary: Four items are proposed. The first one is to use 19 modes for 4x4 PUs in order to support Hor+6. The second item on top of the first one is to use 3 MPMs (with a flag to indicate whether the remaining mode is Planar or not.) in order to make the number of the remaining intra prediction modes the power of 2. The third item is to postpone the sorting of MPM candidates to the remaining mode branch in order to reduce computational complexity. The fourth item is to use angular indexes for the mode numbering in order to reduce table for angular intra prediction and to simplify the text. Additional results using 35 modes for 4x4 PUs (3 variants) are also provided. (JCTVC-H0193 and JCTVC-H0597 are cross-check documents.)
Status on the first aspect on 19 modes for 4x4 PUs: No action.

Status on the second aspect on 3 MPMs: TBD.
Status on the third aspect on MPM sorting postpone: The concept is similar to JCTVC-H0098. 
Status on the fourth aspect on intra prediction mode numbering: TBD.
[JCTVC-H0342
Non CE6: set intra mode number to be 35 for intra 4x4 PU (HiSilicon)] 
Summary: The proposal is the same as JCTVC-H0166.
[JCTVC-H0407
Intra mode coding using logical mode numbering (Sony)]
Summary: Two items are proposed. The first item is to use angular indexes for the mode numbering in order to reduce table for angular intra prediction and to simplify the text. (The numbering rule is very similar to that of JCTVC-H0175.) The second item on top of the first aspect is to use 3 MPMs: If left and right modes are the same, the second and third MPMs are set to MPM0+delta and MPM0-delta, respectively, where delta is 2 for 4x4 PUs and 1 for other PUs. Otherwise, MPMs are set to left, top, and planar/DC. (JCTVC-H0098 is the cross-check document.)
Status on the first aspect on intra prediction mode numbering: TBD.
Status on the second aspect on 3 MPMs: TBD.
[JCTVC-H0428
Non-CE6: Postpone MPM sorting (Qualcomm) ] 
Summary: Propose to postpone the sorting of MPM candidates to the remaining mode branch. (JCTVC- H0632 is the cross-check document.)
The proposal is the same as JCTVC-H0098. 
[JCTVC-H0435
Intra mode coding with fixed length binarization (MediaTeK)]
Summary: Two methods are proposed. The first method consists of three elements and is similar to JCTVC-H0175: the first element is use 19 modes for 4x4 PUs in order to support Hor+6. The second item on top of the first one is to use 3 MPMs ( two variants are tested ) in order to make the number of the remaining intra prediction modes the power of 2. The third element is 
The second method is to remove Hor+7 from 8x8, 16x16, and 32x32 PUs and is the same as JCTVC-H0081.
The proponent expressed the opinion that the first method is preferred. (JCTVC-H0493 is the cross-check document.)

Status on the first aspect on 19 modes for 4x4 PUs: No action.

Status on 3 MPMs: TBD. (K.C. Which variant is proposal?)
Status on Hor+7 removal: It is remarked that recommendation of this aspect (reducing the number of intra prediction modes) depends on whether we take a 3-MPM approach or not.
[JCTVC-H0516
On MPM determination and Planar mode signalling (Motorola Mobility)]
Summary: A 3-MPM approach is proposed. A bin is introduced to indicate whether intra prediction mode is Planar or not. Another variant that uses a mapping table when mode number of neighbouring PU is larger than the total number of prediction modes allowed for the current PU is also tested. (JCTVC-H0665 is the cross-check document.)

Status on the second aspect on 3 MPMs: TBD. (K.C. The original one not using mapping table is proposal?)
[JCTVC-H0534
Non-CE6: Modifications of intra mode coding (Qualcomm) ] 

Summary: Remove HOR+8 from 4x4, 8x8, 16x16, and 32x32 PUs. Two cases (18/34 for 4x4) are tested. This is the same as JCTVC-H0057. (JCTVC-H0631 is the cross-check document.)

It is remarked that recommendation of this aspect (reducing the number of intra prediction modes) depends on whether we take a 3-MPM approach or not. 
[JCTVC-H0563
Non-CE6: Intra mode coding simplification (Qualcomm) ]
Summary: A 3-MPM approach is proposed. Unlike JCTVC-H0075, all the MPMs are signaled separately from the remaining mode. (JCTVC-H0596 is the cross-check document.)
[JCTVC-H0326
Non-CE6: Simplification of intra chroma mode coding (Huawei) ] 
Summary: Two elements are proposed. Use fix-length bypass coding for 4 modes other than DM and LM modes Remove explicit signaling of Vertical and Horizontal. (JCTVC-H0195 is the cross-check document.) The second aspect reduces the tables in text.
It is remarked that the fix-length bypass coding (scheme 1) changes the syntax table but simple.

It is remarked that removing explicit signaling of Vertical and Horizontal (scheme 2) is not desirable because it requires encodes to conduct high complex mode decisions.
[JCTVC-H0405
Bypass coding in chroma Intra modes (Sony) ] 
Summary: Use bypass coding for chroma mode bins after 2nd bin. (JCTVC-H0598 is the cross-check document.)
It is asserted by proponent that the Planar mode occurrence is higher than other modes, JCTVC-H0405 is desirable than other schemes in terms of coding efficiency. 
It is remarked by the proponents of the JCTVC-H0326(scheme1)/ JCTVC-H0475 that their scheme is more simple than JCTVC-H0405.
[JCTVC-H0475
Signaling chroma intra prediction mode (LG) ]
Summary: Use fix-length bypass coding for 4 modes other than DM and LM modes. No changes in the first two bins. The subsequent two bypass bins indicate the remaining 4 modes.
Discussion on simplified chroma mode coding (JCTVC-H0326/JCTVC-H0475 or JCTVC-H0405):

Recommend to adopt one of the two approaches:

· Fixed length bypass Benefits: Simple. Disadvantages: Amount of changes in text is more than Unary truncated bypass. 

· Unary truncated bypass: Benefits: Less changes in text. Disadvantages: Not simple as FL bypass. 

Agreed.
4 Conclusions reached
· Recommend to use the same number of intra prediction modes for all PU sizes in order to unify parsing process and reduce tables. The number will be 35 or 34. 
· Recommend to adopt MPM-sorting postpone in order to reduce computational complexity. 
· Recommend to adopt one of chroma mode coding proposals (Fixed length bypass or Unary truncated bypass).
· Consider to be adoption of the unified neighbouring positions for intra mode coding proposed in JCTVC-H0079.
· Recommend to review the summary of 3 MPMs schemes and decide whether the best scheme is adopted into HM or not.
· Otherwise, recommend to determine which of Hor+7/Hor+8 is removed from the 35 modes.
· Recommend to adopt one of the simplified sequential intra prediction mode numbering schemes that fits the decisions of the group.
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