3GPP TSG-RAN WG4 Meeting #108bis	R4-2316804
Xiamen, China, October 09 – October 13, 2023

Agenda item:	5.29.1.2
Source:            	Google Inc.
Title:                	Discussion on RF requirements for STxMP
Document for:	Discussion
Introduction
In RAN4#108 meeting, RF requirements for uplink simultaneous transmission with multi-panel (STxMP) has been discussed and some agreements and open issues are captured in the approved WF shown as below. 
<Topic 1: STxMP>
<Agreement> PCMAXf,c,k
-	LS is sent to RAN1 to inform that RAN4 will introduce PCMAXf,c,k for STxMP (See R4-2314698)
-	How to incorporate the  PCMAXf,c,k in to the spec will be discussed in RAN4#108-bis 
[bookmark: _Hlk143707097]<Way forward> MPRf,c,k/A-MPRf,c,k
-	MPRf,c,k/A-MPRf,c,k will be further discussed and determined in RAN4#108-bis from the following options 
· Option 1: MAX[(MPRk , A-MPRk, MPRp, A-MPRp) ] +3dB in lower bound for beam k and p
· Option 2: MAX(X, MPRf,c,k, A- MPRf,c,k), X = 10*log10(number of UL TCI-states indicated for [STxMP]) dB in lower bound
· Option 3: Define ‘per-panel’ requirements of MPRf,c,k = MPRf,c + 3dB, and A-MPRf,c,k = A-MPRf,c + 3dB
· Option 4: Reuse MPRf,c and A-MPRf,c requirements, and add 3dB relaxation to lower bound
· Option 5: Do not extend the current MPR concept at least in this release.
· Option 6: Other proposals based on legacy MPR/A-MPR requirements are not precluded for RAN4#108-bis
[bookmark: _Hlk143698222]<Way forward> P-MPRf,c,k-
-    In RAN4#108-bis, it will be discussed how to ensure EIRP compliance
[bookmark: _Hlk143709557]<Way forward> PUMAXf,c,k
-	Whether to introduce PUMAXf,c,k will be determined based on the discussion results of MPRf,c,k/A-MPRf,c,k 
<Way forward> New signalling 
-	Whether to introduce new signalling for overlapped beams indication depends on the discussion results of MPRf,c,k/A-MPRf,c,k in RAN4#108-bis
<Way forward> Testability
-	RAN4 will check the testability issue before PUMAXf,c,k is introduced, e.g., sending LS to RAN5 and/or other means


For PCMAXf,c,k, it is agreed to introduce PCMAXf,c,k into RAN4 specification, where ‘k (k=0,1)’ corresponds to the first and second indicated joint/UL TCI states, respectively. For MPRf,c,k/A-MPRf,c,k, six options are captured in the WF which may need further discussion. In addition, whether to introduce PUMAXf,c,k  and new signalling for overlapped beam indication depends on the discussion results of MPRf,c,k/A-MPRf,c,k. In this paper, we would like to share our view in the following.
Discussion
In Rel-18, the WI for MIMO evolution for downlink and uplink has been agreed and one of objectives related to RAN4 is to specify the necessary core requirements for the UL simultaneous transmission with multiple panels. In the last meeting, RAN4 discussed a lot about the STxMP RF requirements for per-panel PCMAX,f,c,k/PUMAX,f,c,k and per-panel MPRf,c,k/A-MPRf,c,k. Finally, RAN4 agreed to to introduce PCMAXf,c,k into RAN4 specification, where ‘k (k=0,1)’ corresponds to the first and second indicated joint/UL TCI states, respectively. However, MPRf,c,k/A-MPRf,c,k are still not determined and whether to introduce a new equation for PUMAX,f,c,k and a new signaling for overlapping beam indication is also needed to be further discussed.
In our understanding, the critical controversial issue for STxMP RF requirements is about how to handle the requirements by considering whether simultaneous UL Tx beam transmission is overlapping or not. If Tx beam is overlapping during UL transmission, the requirements for PCMAX,f,c,k and/or MPRf,c,k/A-MPRf,c,k may be different from the non-overlapping UL transmission. For this case, companies have lot of discussion on how to handle the requirements for Tx overlapping transmission but no consensus is reached. In our view, Tx beam overlapping transmission may not be necessary to be happened if the panels are implemented not too closely between each other from implementation perspective. Therefore, we propose to introduce one-bit UE capability to distinguish whether STxMP overlapping transmission is supported or not. If the panels are implemented closely which may cause overlapping transmission, the UE can indicate the capability to inform the network.
Actually, RAN4 has already introduced a similar precedent IE txDiversity-r16, which can be indicated whether the UE supports transparent Tx diversity requirements as specified in the suffix G clauses of TS 38.101-1. Hence, we think the same concept can be applied to STxMP overlapping transmission. If STxMP overlapping transmission capability is indicated, the UE should follow the STxMP RF requirements with overlapping transmission. If STxMP overlapping transmission capability is not indicated, the UE should follow the STxMP requirements with non-overlapping transmission.
Proposal 1: Introduce one-bit UE capability to indicate whether STxMP overlapping transmission is supported or not. If one-bit STxMP overlapping transmission capability is indicated, the UE should follow the STxMP requirements with overlapping transmission. If one-bit STxMP overlapping transmission capability is not indicated, the UE should follow the STxMP requirements with non-overlapping transmission.
Regarding MPRf,c,k/A-MPRf,c,k, the requirement would be determined by RB allocations, modulation order and UL transmission waveform type. Unlike legacy MPRf,c/A-MPRf,c requirement derived from the same modulation order and RB allocation, MPRf,c,k/A-MPRf,c,k may be determined by different modulation order and different RB allocations when multi-DCI is configured for multi-panel UL transmission. Hence, MPRf,c,k/A-MPRf,c,k may be different between k=0 and k=1. In addition, it would be also possible that the requirement for MPRf,c,k/A-MPRf,c,k may be additionally impacted when UL Tx beam transmission is overlapped. So we propose to define MPRf,c,k/A-MPRf,c,k with k=0,1 as below according to whether one-bit STxMP overlapping capability is indicated, where X can be further discussed.
· MPRf,c,k/A-MPRf,c,k = Reuse MPRf,c/A-MPRf,c                  , if STxMP overlapping capability is not indicated.
· MPRf,c,k/A-MPRf,c,k = MPRf,c/A-MPRf, + X (dB).       , if STxMP overlapping capability is indicated.
Proposal 2: MPRf,c,k/A-MPRf,c,k with k=0,1 are proposed as below according to whether one-bit STxMP overlapping capability is indicated, where X can be further discussed.
· MPRf,c,k/A-MPRf,c,k = Reuse MPRf,c/A-MPRf,c            , if STxMP overlapping capability is not indicated.
· MPRf,c,k/A-MPRf,c,k = MPRf,c/A-MPRf, + X (dB).   , if STxMP overlapping capability is indicated.
Regarding per-panel PUMAX,f,c,k, some companies propose to add the multi-panel relaxation value TSTxMP in the lower bound of PUMAX,f,c,k inequation. In our view, if MPRf,c,k/A-MPRf,c,k are determined to use legacy requirement, TSTxMP can be introduced to accommodate different UE hardware implementations and also for overlapping beam transmission. Therefore, if MPRf,c,k/A-MPRf,c,k are determined to use legacy requirement, we propose to introduce TSTxMP associated with STxMP overlapping capability as below, where the reasonable condition for the undetermined value would be TBD1>=0 and TBD1 < TBD2.
· TSTxMP = [TBD1],  if STxMP overlapping capability is not indicated.
· TSTxMP = [TBD2],  if STxMP overlapping capability is indicated.
Proposal 3: If MPRf,c,k/A-MPRf,c,k are determined to use legacy requirement, propose to introduce the multi-panel relaxation value TSTxMP as below in the lower bound of PUMAX,f,c,k inequation according to whether one-bit STxMP overlapping capability is indicated, where TBD1>=0 and TBD1<TBD2.
· TSTxMP = [TBD1],  if STxMP overlapping capability is not indicated.
· TSTxMP = [TBD2],  if STxMP overlapping capability is indicated.
Conclusion
The proposals in this contribution are summarized in the following.
Proposal 1: Introduce one-bit UE capability to indicate whether STxMP overlapping transmission is supported or not. If one-bit STxMP overlapping transmission capability is indicated, the UE should follow the STxMP requirements with overlapping transmission. If one-bit STxMP overlapping transmission capability is not indicated, the UE should follow the STxMP requirements with non-overlapping transmission.
Proposal 2: MPRf,c,k/A-MPRf,c,k with k=0,1 are proposed as below according to whether one-bit STxMP overlapping capability is indicated, where X can be further discussed.
· MPRf,c,k/A-MPRf,c,k = Reuse MPRf,c/A-MPRf,c            , if STxMP overlapping capability is not indicated.
· MPRf,c,k/A-MPRf,c,k = MPRf,c/A-MPRf, + X (dB).   , if STxMP overlapping capability is indicated.
Proposal 3: If MPRf,c,k/A-MPRf,c,k are determined to use legacy requirement, propose to introduce the multi-panel relaxation value TSTxMP as below in the lower bound of PUMAX,f,c,k inequation according to whether one-bit STxMP overlapping capability is indicated, where TBD1>=0 and TBD1<TBD2.
· TSTxMP = [TBD1],  if STxMP overlapping capability is not indicated.
· TSTxMP = [TBD2],  if STxMP overlapping capability is indicated.
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