
3GPP TSG RAN WG1 #104b-e		R1-2104003
e-Meeting, April 12th – 20th, 2021

Source:	Moderator (OPPO)
Title:	Summary of [104bis-e-NR-eMIMO-03] Email Discussion
Agenda Item:	7.2.6
Document for:	Discussion and Decision

Introduction
This document summarizes the discussion for:
[104bis-e-NR-eMIMO-03] Maintenance for Multi-TRP 2: addressing MT.9 – Li (OPPO)
· Discussion and decision by April 15, TPs by April 20

In rel16, the feature of multi-DCI mTRP transmission and URLLC features of sub-slot based PUCCH and multiple HARQ-ACK codebooks with different priorities are specified separately in different agendas. We did not discuss whether these two different features can be configured to a UE at the same time or not. Both R1-2103085 and R1-2103433 observed that the current specification could have some potential problem for supporting these two features.  There is no UE capability that indicates UE simultaneous supporting them. However, it looks like that the current specification does not exclude such configurations. If both multi-DCI mTRP transmission with separate feedback mode and sub-slot based PUCCH are configured, the UE would have to support up to two HARQ-ACK PUCCH within each sub slot, which is not covered by any UE capability FG. The similar problem would happen if multi-DCI based mTRP transmission with separate feedback mode and HARQ-ACK codebooks with different priorities are configured, which is not covered by any UE FG too.  
To resolve that issue, R1-2103085 and R1-2103433 suggested a few options:
· Introduce new UE capability to indicate if the UE is able to support simultaneous configuration of multi-DCI based mTRP and sub-slot based HARQ or HARQ-ACK codebooks with different priorities.
· To conclude that simultaneous configuration of these features is not supported in rel16.
· Support simultaneous configuration of them and clarify in the spec that the number of HARQ-ACK PUCCH transmission per slot does not go beyond the maximum number of HARQ-ACK PUCCH reported by the UE.
Initial round discussion
Based on the proposals in R1-2103085 and R1-2103433, we have a few alternative solutions for this issue. Please indicate which options is your favorite.
Q1: Regarding simultaneous configuration of multi-DCI based mTRP and sub-slot based HARQ-ACK PUCCH or multiple HARQ-ACK codebooks with different priorities, which option do you prefer?
· Option 1: Introduce UE capability to indicate whether UE supports sub-slot based HARQ-ACK PUCCH when multi-DCI based mTRP operation is configured and introduce UE capability to indicate whether UE supports two HARQ-ACK codebooks with different priorities when multi-DCI based mTRP operation is configured.
· Option 2: When the UE is configured with multi-DCI based mTRP operation, the UE is not expected to be configured with sub-slot based HARQ-ACK PUCCH or two HARQ-ACK codebooks with different priorities. (Example TP is given in R1-2103085)
· Option 3: Multi-DCI based mTRP operation with sub-slot PUCCH and/or two PUCCH configurations is supported and the Spec is revised to limit the number of PUCCH transmissions for multi-DCI based mTRP HARQ-ACK feedback for the cases when they are configured simultaneously. (Example TP is given in R1-2103433)


Please provide your preference on those options in the table below:

	Company
	comments

	QC
	We prefer Option 2 given this late stage of maintenance, but is the issue only limited to “ackNackFeedbackMode = separate”? For the following two cases, what is the issue given that number of PUCCH HARQ-Ack per slot is not increased?
· ackNackFeedbackMode = joint: This is similar to CA.
· ackNackFeedbackMode is not configured: Rel. 15 slot-based feedback can be used, or Rel. 16 sub-slot based feedback can be used if UE is capable of it.

	ZTE
	First, this issue should be only discussed when “ackNackFeedbackMode = separate” as QC mentioned.
We support Option 3 in principle.  In the case of option 3, the number of PUCCH resources can be limited to the value UE reported for sub-slot PUCCH capability.
Option 1 is not acceptable at this late stage.
We can accept option 2 as conclusion.

	vivo
	Option 2 is preferred. We think this restriction is only applied to separate HARQ-ACK feedback.

	Samsung
	We prefer to Option 2 at least for Rel-16 maintenance. We also agree with that the issue should be considered when “ackNackFeedbackMode = separate” as QC mentioned.

	Nokia
	Support option 3. We agree with QC that it is for separate HARQ feedback mode only. 
M-DCI based M-TRP framework can be helpful to for URLLC operation, and having URLLC specific features (sub-slot PUCCH and/or two PUCCH configurations) to go along with that should be even better. With option 2, the gNB may have to reconfigure a UE supporting both features to switch from one operation to another. 

	HW, HiSilicon
	Option 2. A simple conclusion in Chairman note can be sufficient, as QC suggested. 
In our understanding joint use with either sub-slot based HARQ-ACK PUCCH or two HARQ-ACK codebooks with different priorities may not bring additional benefit to eMBB based on Multi-DCI, so that joint/separated HARQ-ACK for Multi-DCI NCJT, depending on UE capability and NW implementation, seems to be sufficient.   

	LG
	We support Option 2 for separate A/N case.

	Intel
	We are okay with option 2 in principle with the conditions as QC mentioned above that the issue occurs when ackNackFeedbackMode = separate is configured

	Apple
	Optional 2 is good for us even with only conclusion. Also limiting to separate HARQ-ACK is also a good progress for us.
However, even for the legacy HARQ-ACK, there is still under reporting issue. So we think it is still worthwhile for some discussion even though it is less ciritcal. 
1. Assume UE supports URLLC sub-slot HARQ-ACK and/or two HARQ-ACK codebook with different priority 
2. It is clear that the processing complexity is impacted by the following factors 
a. The number of CCs in the PUCCH group 
b. Whether URLLC enhanced HARQ-ACK is enabled
3. We made one major agreement that mDCI mTRP is per FSPC so that UE can indirectly report the maximum number of CCs that UE can support for mDCI mTRP
4. As you can see, when UE reports, UE may have to assume the worst case, i.e., all the supported URLLC HARQ-ACK enhancemnent is enabled by the NW. Based on which, UE will report a conservative value, potentially, very conservative value
5. However, in practice, it is also likely that operators who deploy the mDCI mTRP may not deploy enhanced URLLC HARQ-ACK and vice versa. This will lead to UE under-reporting issue
The major issue is that when we define the mDCI mTRP feature, or more importantly, we do not consider the feature in URLLC enhancemnt. However, URLLC enhancement nornamlly incurs high UE processing complexity, etc. If we allow both to be configured at the same time, we do not have enough discussion for the potential issues.  

	OPPO
	Support Option 2 as a simpler solution, for case when ackNackFeedbackMode = separate is configured.

	Spreadtrum
	Option 2 is preferred.



2nd round discussion
Majority of companies prefer Option 2 to make a conclusion. And also as pointed by QC and some companies, that issue exists only when separate feedback mode is configured for mTRP. From my understanding, it is true that the issue only happens when mTRP separate feedback mode is configured.  When joint feedback is configured or rel15 feedback is used, the UE feedbacks the HARQ-ACKs bits of both TRP in one HARQ-ACK codebook and in the same PUCCH resource. 
@Nokia: these two features were designed separately. If both features are configured to one UE at the same time, it does not increase the UE complexity significantly, as explained by Apple. The UE capability design did not consider this case. For the current moment, it looks like option 2 is the most feasible and simple solution. So I suggest we go with option 2 to make a conclusion.

Proposed Conclusion: 
· In rel-16, when a UE is configured with separate HARQ feedback mode in multi-DCI based mTRP operation, the UE is not expected to be configured with sub-slot based HARQ-ACK PUCCH or two HARQ-ACK codebooks with different priorities

You comments on the proposed conclusion:
	Company
	comments

	Samsung
	Support

	LG
	Support

	Apple
	We are fine. Not sure if we can discuss the case when HARQ-ACK is not separate

	Ericsson
	Ok with the proposed conclusion.  Just wanted to confirm if there will be any spec impact related to this conclusion.  If no spec impact, we suggest to add this explicitly as part of the conclusion (i.e., “There is no RAN1 specification impact from this conclusion”).

	CATT
	Support

	OPPO
	Support. We think it would be beneficial if we can specify the restriction in the specification, but maybe it is up to the editor.



