[bookmark: _GoBack]3GPP TSG RAN WG1 #109-e			                                                                  R1-2204279
e-Meeting, May 9th – 20th, 2022
Agenda item:	8.8.2
Source: 	CMCC
Title: 	Discussion on the remaining issues of joint channel estimation for PUSCH and PUCCH
[bookmark: DocumentFor]Document for:	Discussion and Decision
Introduction
In the RAN1 #108e meeting, many issues had been solved except the dynamic & semi-static events and the TPC command issue [1]. 

In this contribution, we provide our views on the above two remaining issues of joint channel estimation of PUSCH.
Remaining issues
2.1 Dynamic & semi-static events
It was discussed for two meetings and no conclusion was reached in 108e meeting, whether a new actual window should be created when a dynamic event and a semi-static event are overlapped or a dynamic event is in front of one semi-static event. 

The various understanding is due to one confirmed working assumption with a large number of bullets in #107e [2]. The conflicted part is copied below as Agreement #1. Meanwhile in the same meeting, another agreement related to the dynamic and semi-static event is achieved, as Agreement #2. The 2nd agreement is more concrete and precise compared with the first one. And the 2nd agreement is based on the same working assumption which was then confirmed and turns into the 1st agreement. When we go through the background, it is clear that the 2nd agreement should be baseline to further discuss the issue.

	Agreement #1: (#107e)
· If the power consistency and phase continuity are violated due to an event, whether a new actual TDW is created is subject to UE capability of supporting restarting DMRS bundling.
· If UE is capable of restarting DM-RS bundling, one new actual TDW is created after the event, 
· FFS: The start of the new actual TDW is the first available slot/symbol for PUSCH transmission after the event.
· If UE is not capable of restarting DM-RS bundling, no new actual TDW is created until the end of the configured TDW.

Agreement #2 : (#107e)
· If DM-RS bundling is supported, UE is mandatory to support restarting DM-RS bundling due to semi-static events. UE capability of restarting DMRS bundling is applied only to dynamic events.
· An event is regarded as a dynamic event if it is triggered by a DCI or MAC-CE, otherwise it is regarded as a semi-static event.
· Note: At least frequency hopping event is considered as semi-static event.




Proposal 1:
It should be clarified for the meeting to use the 2nd agreement above as the baseline to further discuss the issue of dynamic and semi-static events. 

In the 108e meeting, the second meeting to discuss this issue, companies still have diverse understanding for the behaviour. 

Some company believes that if the UE do not support the capability of restarting DMRS bundling, even after the semi-static event, the UE cannot resume the DMRS bundling. The other party thinks that UE will mandate to resume DMRS bundling after the semi-static event. We share the similar idea that the UE could resume the capability of maintain the power consistency and phase continuity after the semi-static events. Form our understanding, the difference between dynamic event and semi-static event is how much time would be cost for UE to resume the capability of maintaining the power consistency and phase continuity. The semi-static events are mainly RRC configured. The UE would have the knowledge when should the DMRS bundling resume before the event and could prepare for it. But UE cannot estimate the dynamic event and cannot do the preparation. Then it requires a capability for UE to resume the DMRS bundling in a short time. Based on the understanding above, a UE could resume the DMRS bundling after a semi-static event which is after one or multiple dynamic events or overlapping with a dynamic event. On the opposite side, if the UE cannot resume DMRS bundling once dynamic event happened, the using scenarios are very limited and event it cannot work in the field. 

From our understanding, the specification captures the TDW and the events clearly. According to the draft text proposal [3], one actual TDW would be created after the listed semi-static events and an actual TDW would be created after the listed dynamic events subject to UE capability. For the semi-static events, one actual TDW is mandatory to be created after the event without the requirement of UE capability. Then if the listed semi-static events happen after the dynamic events, UE should create one actual TDW. On the other hand, the dynamic and semi-static event issue is still controversy since companies have different understanding. We are open for further updates the specification to clarify this issue. 

Proposal 2:
For UE not capable of restarting DM-RS bundling,
· If a semi-static event is triggered after one or multiple dynamic events, a new actual TDW is created after the semi-static event.
· If a semi-static event overlaps with a dynamic event, a new actual TDW is created after the semi-static event.

Proposal 3: 
The specification could be updated to clarify this dynamic and semi-static event issue. 

2.2 TPC command
In the last meeting, 

	· Option 1: Legacy definition of  is preserved for PUSCH transmissions without DM-RS bundling. Redefine  for PUSCH transmissions within a nominal TDW in case of DM-RS bundling. e.g.,  is a number of symbols from K symbols before the start of the first repetition within the nominal time domain window including the transmission occasion i and before a first symbol of the transmission occasion i.
· FFS: the value of K, e.g., K is “a number of  symbols equal to the product of a number of symbols per slot, , and the minimum of the values provided by k2 in PUSCH-ConfigCommon for active UL BWP  of carrier  of serving cell ”.
· Option 2a: Modify the TPC command value set , e.g. if transmission occasion i is not the first transmission occasion within a nominal time domain window, then any TPC command values received via DCI format 2_2 contained in the set  are deleted and added to the set  where j is a transmission occasion occurring after the end of the nominal time domain window and  is the smallest integer for which  symbols before PUSCH transmission occasion  is earlier than  symbols before PUSCH transmission occasion .
· Option 3: For group common TPC commands with format 2_2, if UE is configured to accumulate TPC commands,
· For a transmission occasion  occurs within a nominal time domain window, , where transmission occasion  is a first transmission occasion within the nominal time domain window.
· For the first transmission occasion  occurring after the nominal time domain window, , where  is all the TPC command values that would take effect for the transmission occasions occurring after transmission occasion  and no later than transmission occasion  (i.e. including occasion k itself).
· Option 3a: For group common TPC commands with format 2_2, if UE is configured to accumulate TPC commands,
· For a transmission occasion  occurs within a nominal time domain window, , where transmission occasion  is a first transmission occasion within the nominal time domain window.
· For the first transmission occasion  occurring after the nominal time domain window, , where  is all the TPC command values that  would take effect for the transmission occasions occurring after are received between   symbols before transmission occasion  and  no later than  symbols before  transmission occasion  (i.e. including occasion k itself).
· Note: If a UE is configured with DMRS bundling, for a given PUSCH power control adjustment state l in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission occasion m in symbol p and is configured with any CG PUSCH transmission occasion n ending before symbol p, the UE is not expected to receive a TPC command by DCI format 2_2 arrived later than  symbols before transmission occasion m but no later than  symbols before transmission occasion n.




Among the many options, option 3a is slightly preferred. Though it seems the option 3a has solved the issue of double counting but cannot solve the issue TPC reversal. We are open that following the legacy TPC timeline and introduce a new behaviour if the  TDW is introduced. From our understanding, the power control issue in CG-DG interlacing could be solved through configuring different loop ID for CG and DG PUSCH. Or the option 3a could be used if the loop IDs are configured same. 

On the other hand, if no consensus would be reached in this meeting, we have no problem to consider the action of group common TPC commands with format 2_2 as an event. Since the gNB has the full knowledge of DMRS bundling and nominal TDW, we can consider it as an interruption signal. And for the other cases, such as TPC in the UL and DL grant DCI can still work under the JCE scenarios.  

Proposal 4:
If no consensus on how to capture the working assumption can be reached in RAN1#108-e, the action of group common TPC commands with format 2_2 is regarded as an event.


Conclusions
In this contribution, we provide our views on the above two remaining issues of joint channel estimation of PUSCH. The proposals are as below.

Proposal 1:
It should be clarified for the meeting to use the 2nd agreement above as the baseline to further discuss the issue of dynamic and semi-static events. 

Proposal 2:
For UE not capable of restarting DM-RS bundling,
· If a semi-static event is triggered after one or multiple dynamic events, a new actual TDW is created after the semi-static event.
· If a semi-static event overlaps with a dynamic event, a new actual TDW is created after the semi-static event.

Proposal 3: 
The specification could be updated to clarify this dynamic and semi-static event issue. 

Proposal 4:
If no consensus on how to capture the working assumption can be reached in RAN1#108-e, the action of group common TPC commands with format 2_2 is regarded as an event.
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