	Joint Video Team (JVT) of ISO/IEC MPEG & ITU-T VCEG

(ISO/IEC JTC1/SC29/WG11 and ITU-T SG16 Q.6)

3rd Meeting: Fairfax, Virginia, USA, 6-10 May, 2002
	Document:  JVT-C030
Filename: JVT-C030.doc


	Title:
	Additional MMCO command for supporting more flexible bitstream switching

	Status:
	Input Document to JVT

	Purpose:
	Proposal

	Author(s) or
Contact(s):
	Shinya Kadono, Satoshi Kondo and Martin Schlockermann
1006 Kadoma, Kadoma
Osaka 573-8501
Japan
	
Tel:
Email:
	
+81-6-6900-9689
kadono@drl.mei.co.jp
kondo@drl.mei.co.jp

	Source:
	Matsushita Electric Industrial Co., Ltd.


_____________________________
1. Introduction

S-pictures have functionalities for bit switching. However, the prediction structure has to be strictly limited to guarantee the uniqueness after bit stream switching when its picture is predicted from more than one previous decoded. 

We propose to introduce a new MMCO command to allow a more flexible picture prediction structure for S-pictures.

2. Problems of bit stream switching

PN is incremented after stored picture is encoded. Therefore, PN of two bit streams which have different frame rates, may have different PN as shown in Fig. 1.
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Fig. 1 Picture type and PN for two bitstreams

To ensure switching capability at SP-pictures, SP-pictures have to refer only to the stored picture at the same time stamp when bit stream is switched. That means is, the memory has only the picture with the same time stamp before SP-picture. For example, the picture at time t0, t1, t2, t3, t4 and t5 may stay in the memory and can be referred from SP-picture of both stream 1 and stream 2, while the picture whose PN is 1, 3, 5, 7, 9 in stream 1 cannot be referred from SP-picture when stream is switched from stream 2 to stream 1.

Therefore, at least, encoder should remove the picture whose PN is 1, 3, 5, 7, 9 in the stream 1 by using MMCO before encoding SP-picture.
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Fig. 2 Stored picture and assigned PN in the memory

As PN cannot be changed by using MMCO, assignment relation between PN and stored picture in the memory just before SP-picture becomes as shown in Fig. 2.

After bitstream switching from stream 2 to stream 1, PN of SP-picture of stream 1 is 11 while PN of the previous stored picture (6th frame of stream 2) is 5. In this case, decoder may regard it as 5 stored picture loss.

After bitstream switching from stream 1 to stream 2, PN of SP-picture of stream 2 is has 6 while PN of the previous stored picture (11th frame of stream 2) is 10. In this case, decoder may confuse because decreasing PN is not allowed in decoder process.

Furthermore, RPSL and MMCO manage the pictures in the memory using PN. Therefore, if PN is different after bitstream switching, we cannot guarantee RPSL and MMCO operates for the picture at the same time stamp after bitstream switching.

Therefore, bitstream switching using S-pictures works well only at limited conditions that time stamp of stored picture and its PN is completely the same for each bitstream before S-picture.

3. Proposed solutions 

We can solve all problems pointed in section 2 if we can guarantee that SP-pictures  have the same PN for each bitstream and the stored pictures have the same PN for each bitstream before bitstream switching (SP-picture).

For that purpose, we propose the new MMCO, RNPN (Renumber PN) to indicate renumbering PN in the memory. 

RNPN indicate the following operation.

· Indicate PN of the next encoded picture. If PN of the next encoded picture is different from PN indicated by RNPN, it is detected as error.

· PN of all stored picture are renumbered. PN of the newest one is indicated by RNPN, and smaller PN is assigned to older picture.

Details of RNPN is described in section 4.

For example, in Fig. 1, RNPN which indicates PN=11 for SP-picture, can be encoded for both bitstreams just before SP-picture. As PN is renumbered and memory has consistent stored picture between each bitstream, we can guarantee the consistency in the memory after switching at SP-picture.
[image: image3.wmf]I

P

P

P

P

P

P

P

P

P

I

P

P

P

P

P

P

SP

PN

PN

P

P

stream 1

stream 2

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

0

2

3

4

5

11

12

13

1

Time

t0

t1

t2

t3

t4

t5

t6

t6

t8

P

SP

P

P

P

P

P


Fig. 3 Picture type and PN for two bitstreams using RNPN
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Fig. 4 Stored picture and assigned PN in the memory

4. Proposed revised text 

Table 8-3 – Memory management control operation (MMCO) values

	Code Number
	Memory Management Control Operation
	Associated Data Fields Following

	0
	End MMCO Loop
	None (end of ERPS layer)

	1
	Mark a Short-Term Picture as “Unused”
	DPN

	2
	Mark a Long-Term Picture as “Unused”
	LPIN

	3
	Assign a Long-Term Index to a Picture
	DPN and LPIN

	4
	Specify the Maximum Long-Term Picture Index
	MLIP1

	5
	Reset
	None

	6
	Renumber PN (RNPN)
	DPN


RNPN indicates that PN of the stored pictures are renumbered and PN of the next encoded picture may be changed from the current PN. The new PN, PNnew is indicted by DPN. Operation of RNPN is processed after all the other MMCO operations are processed. PNnew is assigned to the newest stored picture, and smaller PNs are assigned to older stored pictures to have the consecutive number in the memory.

If the current picture is stored picture, PN of the following picture should be PNnew +1. And if the current picture is non-stored picture, PN of the following next stored picture should be PNnew 

5. Conclusion

By introducing RNPN into MMCO, more flexible bitstream switching can be achieved by using S-picture. Therefore we propose to incorporate RNPN into JM.
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