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[bookmark: dbreak]In line with the “actions for closure” stipulated by SWG-Eval to the 5GIF-IEG (Annex 9 in Doc. 5D/746), we report the following:
a)	5GIF-IEG submitted the list of questions entailing final clarifications by the proponents with a direct and clear references to EUHT specifications made available until the WP5D#38bis meeting 
b)	A direct interaction was held between 5GIF-IEG and the EUHT proponents
c)	After holding due deliberations, a communication was further made by 5GIF-IEG to the EUHT proponents on our final conclusions of CA & handover in the EUHT technology 
d)	In discharge of the final action under SWG-Evaluation’s task list, the final results of the affected KPIs – Peak data rate for DL, 5% Spectral efficiency, User experience data rate, Area Traffic Capacity, Bandwidth, and scalability – up to 1 GHz, has also been shared with the proponents.
5GIF-IEG would like to now inform WP5D that all the information, clarifications and references to specifications provided by the EUHT proponent have been examined thoroughly. However, the details provided by the EUHT proponents could not adequately establish the proper support for CA & HO in the EUHT technology. 
5GIF-IEG therefore concludes that there is no impact on the results of the associated KPI’s already reported in 5D/742. The results as submitted by 5GIF-IEG to the WP 5D #38bis meeting available in 5D/742 remain valid for reference to further steps of the IMT-2020 process.
The 5GIF-IEG further thanks and acknowledges WP 5D and the leadership for giving us this opportunity to participate in the evaluation process of IMT-2020 technologies. We also thank the proponents for all the technical deliberations and consistent positive engagement in this endeavor.
Attachment 1:	A document containing the basis for the conclusions drawn by 5GIF has been uploaded to the SharePoint and is attached in here for ready reference. 
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5GIF conclusions on EUHT.pdf
Overall Conclusion of 5GIF for CA & Handover / 0ms Mobility Interruption support in
EUHT under Option-2 Evaluation of IMT-2020

Sep 11, 2021

5GIF would like to convey our sincere thanks to NuFront for their persistent efforts in providing
necessary information and clarifications on the CA and Handover related aspects. While a detailed
assessment would be submitted to WP5D#39 meeting, this document provides a summary view to the
information and clarifications received from NuFront during Option-2 of IMT-2020 evaluation of
EUHT, and the conclusions we could arrive at. This is in line with the prescribed action plan to IEGs by
SWG-Evaluation at the WP5D#38bis meeting to be completed before WP5D#39 meeting.

References:
1. 5GIF questions on CA and HO to EUHT proponents on Aug 28.
2. Initial response to 5GIF questions by EUHT proponents on Aug 31.
3. Interaction between 5GIF and EUHT proponents on Sep 03.
4. Subsequent response from EUHT proponents to 5GIF on Sep 05.

Conclusive remarks of 5GIF

There are aspects which either lack adequate references to the specifications and therefore clarity, or
missing altogether from the specifications. In its absence, 5GIF is unable to revise our conclusions on
the support for CA and of Oms mobility interruption support in EUHT.

a) Carrier Aggregation

1. The EUHT specifications do not provide a clear and uniform definition of channel, sub-
channel and component carrier. It is seen using these acronyms interchangeably at numerous
places, which renders ambiguity in arriving at clear conclusions.

2. The specifications provide cursory details on CA capability. The complete flow of CA
activation/deactivation and associated signalling and procedure at CAP and STA is not
available in the specifications. The proponents tried to build and explain a flow by connecting
various different mechanisms located at various different places in the specifications. Despite
all efforts in scanning through the specifications, we observe the specification needs major
technical revision for one to assess and implement the CA ability, operation and capabilities
with expected performances.

3. The concept of all CCs as separate and independent radio links is not seen to deliver IMT-
2020 latency-bound services with CA functionality. There are 16 CCs supported in EUHT.
Running the CA as setting up, maintaining and tearing up 16 independent radio links and
maintaining seamless mobility with these 16 CCs as a set of independent radio links cannot be
concluded as CA from any practical perspective. This is also an understanding developed by
5GIF, whereas the specification is completely silent even on how CA is to be understood in
terms of 16 CCs as independent radio links.

4.  There is no detail in the EUHT specifications on the band combinations that are supported by
CA and what are the various bandwidth classes supported. Without this aspect in the
specification, we have difficulty ascertaining the CA capability unambiguously.

5. Channel is specified to mean “working channel numbers”, although it is also not defined
properly. Channel number is specified 8-bit in BCF frame in Table 3 - Fixed part of BCF
frame /5.1.5.3.4.1, whereas the CC EARFCN / start frequency number in BCF-TLV custom
frame is a 19-bit field. This leads to believe that channel is not equivalent to CC. We could
not even find how the ARFCN numbers are mapped to the 19-bit representation of BCF-TLV.
Hence, CA realization by the CAP and STA based on this incomplete specification is not
possible.
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The specification introduces an operation “channel switching”, which mentions about
switching between one of the three “working channel bandwidth” for normal mode (<6GHz).
It is not clear what happens to the other CCs?

CAP detects idle channel/s in scan mode where it can transmit to an STA. In the case of
exclusive licensed mode, where the relevance of idle channel is scanning. It further creates a
list of available channels. Specs does not talk about CCs. Monitoring and decision-making by
CAP is at Channel level and not CC level. Nor it talks about spectrum bands for monitoring as
per specs.

Second — it appears working as contention based technology. CAP is looking for idle channel
in a band. BCF talking about starting channel number (8-bit) in fixed steps of channel sizes, it
scans for available channels in the band. It is expected in any scheduler based technology that
the BTS is aware of both UL and DL radio resources. So, the need to perform the scanning
remains unclear.

Starting channel frequency value decided from 8-bit field. Example — Step size is 78.125 KHz.
256 levels x 78.125 KHz = 20MHz. Starting will be either f.,;, of the band or fmin+20MHz. in
3300-3400 MHz band starting will be 3300 or 3320 MHz, what about if start of an MNO is

Seems like the decision for which CC’s to connect is with the STA. If the STA has decided
not to connect a particular CC, naturally STA would not expect a DL assignment in the CCH
part, where is the point of it sending ACK for this CC in connected mode? Such aspects still
remain unclear. The expected behaviour of CAP and STA is very much essential for any
specification to understand clear performances and benefits of any feature.

In Sync phase, Random access phase and STA Capability exchange phase, we fail to see any
confirmatory report or message from STA informing which of the CCs in the cell are properly
received by it. Specification explains CAP proceeding to transmission phase without prior
confirmation of CCs decided by STA in the cell. This leaves ambiguity at the point of entering
connection / transmission mode before all radio links for 16 CCs are established with complete
confirmation to both ends.

As per Specifications, the SICH of all CCs will be the same, which means all system
parameters of the CCs i.e. numerology (especially SCS), channel bandwidth, channel
frequency starting point have to be the same for all CCsFor example, a network
havingdifferent quantum of spectrum say bands like 700, 1800, 2100 MHz and mmwave.
mmWave bands do not have support for all bandwidths as in other bands. This makes it clear
that CA for <6 GHz and mmWave CC’s cannot be supported by EUHT. Though the
specification has no information.

In case, the STA receives two BCFs in CCs from two cells, the number of CCs for different
CAP (cell) can be different. However, if one CAP supports 10 CCs and the other supports 10
CCs, the 20 CCs cannot be supported by STA. There is lack of clarity in specifications on
many such issues on CA.

Similar is the issue of higher-layer payload split. Larger payload by MAC layer into multiple
PDU’s which are transmitted on multiple CCs. There is lack of clarity on how can CAP ensure
that all MPDU’s transmitted on various CC’s would be successfully received and integrated
back at STA when some of the CC’s are not actually connected or in receivable condition??

The STA has no support to access the small cells if small cells under a macro cell use the same
set of frequencies, since there is no any information in the specifications to handle the
deployment. Besides, since all CC’s operations and control is independent, control channel of
EUHT would fail to transmission.

Since all CC’s operations and control is independent, control channel of EUHT would suffer
from interference in case of small cells under macro cell, while using the same set of
frequencies

There is insufficient detail on bands combinations and various bandwidth combinations for

CA, details on inter- and inter-band CA, and also lack of clarity on the interpretation of
starting frequencies for various CCs/bands.
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There are many areas where higher layer signalling is left to implementation, there are impacts
on this if STA and CAP are from different agencies.

There are aspects related to RF including sensitivity, harmonics, OOBE/Spurious specifically
in CA mode, which are inadequately specified.

Handover

1. Conversion from codes for RSSI level to absolute dB value is not given in the specs.

2. There is lack of specification for CAP-CAP interface for handover.

3. The handover in the case of CA is incompletely and inconsistently specified to achieve Oms
mobility interruption.

4. The threshold values and HO decision making criteria are implementation related. CAP/STA
can start handover based on their own decision.

5. How does EUHT deal with a situation when some of the CC’s are well above threshold value
while others are getting worse towards minimum threshold? It is implementation related. Since
ALL CCs are considered as a whole in the handover process, as stated before, weighted average
RSSI value may be used to reflect the achievable sum rate.

6. There is lack of clarity on how does EUHT handle a HO situation when the current set of CC’s
are not available in the destination cell

7. The messages between the CAP-S and CAP-D (CN) is Upper layer signalling which is stated as
being out of the scope of the EUHT specification.

8. EUHT RIT specification doesn’t give the detailed upper layer signalling and NuFront confirmed

that EUHT has private signalling implementation. Those formats can be defined in upper layer
specification or based on vendor’s implementation. In any commercial mobile technology,
handset and base station can be made by different OEM/ODM. How can an STA be expected to
work operate in plug and play manner with CAP form other vendor if the specifications is not
elaborate and clear enough??
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