[bookmark: _Hlk130999884]3GPP TSG-RAN WG4 Meeting # 108	R4-2311402
Toulouse, FR, Aug 21 – Aug 25, 2023
Agenda Item: 8.29.3.2
Source: MediaTek Inc.
Title: Discussion on R18 MIMO for Timing requirements for UL multi-DCI multi-TRP with two TAs
Document for: Discussion	
1 Introduction
[bookmark: _Hlk134471316]According to WF [1] and discussion summary [2], RAN4 had some agreements in the last meeting while some issues were discussed without conclusion yet. In this meeting, this WI is divided into three agenda items to be discussed: (1) RRM requirements impacts, (2) Timing requirements for UL multi-DCI multi-TRP with two TAs, (3) Unified TCI framework. The discussion in this paper focus on the “Timing requirements for UL multi-DCI multi-TRP with two TAs”.
2 Discussion
[bookmark: _Hlk134471419]Based on our preliminary study, we suggest RAN4 can further study following topics.
· Scenarios for multi-TRP with 2TAs
· MTTD

2.1 Scenarios for multi-TRP with 2TAs
[bookmark: _Hlk134471717]In last meeting, there’re some discussion [2] below on scenarios for multi-TRP with 2TAs. RAN4 agree to discuss the MTTD requirement with two TAGs only for mDCI scenarios.

	Issue 2-1-4: TAG management for multi-TRP with 2 TAs
· Proposals: 
· For multi-DCI based multi-TRP operation with two TAs, when the transmission timing difference between two TAGs exceeds the MTTD value:
· Proposal 1(Apple): RAN4 can do some study on TAG management when the 2 UL transmissions exceed the MTTD.
· Proposal 2(Ericsson, Huawei, ZTE): Reuse LTE CA solution. UE may stop the UL transmissions for one of the two TAGs for multi-TRP
· Proposal 3(MTK): Do not define requirements. It’s up to UE implementation. 



For issue 2-1-4, in our understanding, there’s similar issue already existed in legacy CA/DC scenarios. For CA/DC, no specific requirements or UE behavior are defined. If the actual MTTD exceeds the maximum value in CA/DC, it would be up to UE implementation. Here, we suggest following the same mechanism as CA/DC. 
Regarding proposal 1, we doubt whether UE can report the actual TTD level to NW in time as it is very possible that the actual TTD is larger than CP and then smaller than CP now and then. So, the following proposal is suggested.
[bookmark: _Ref134519143]Proposal 1: When the actual TTD between two TAGs for multi-panel UL mTRP exceeds the capability UE can support, RAN4 does not define additional requirements. It’s up to UE implementation on how to handle this case.

2.2 MTTD 
In last meeting, there’re some discussion [2] on MTTD requirement for UE not support RTD > CP.

	Agreement
· If UE supports STxMP
· The MTTD between multiple TRPs can be defined as (CP + M1) for FR1 and (CP + M2) for FR2, M1=1.6us and M2=0.5 us

Issue 2-1-1: What is the assumption on M1/M2 for MTTD for UE not capable of supporting RTD>CP?
· Option 1: (MediaTek)
· The MTTD between multiple TRPs can be defined as (CP + M1) for FR1 and (CP + M2) for FR2, M1=0 and M2=0
· Option 2: (Nokia, Samsung, Xiaomi, ZTE, Huawei, QC, Ericsson, vivo, Apple)
· If UE supports sTxMP
· The MTTD between multiple TRPs can be defined as (CP + M1) for FR1 and (CP + M2) for FR2, M1=1.6us and M2=0.5 us 
· If UE doesn’t support STxMP
· Wait for RAN1 further progress for gap/scheduling restriction
· No MTTD requirements for this case.


For option 2, the first bullet is agreed in last meeting. However, If UE not capable of STxMP, UE may only have one FFT/RF to transmit multi-UL on multi-TRP in TDM manner. Therefore, some switching time is needed between the transmissions of the two TRPs. This is already captured in RAN1 agreement as shown in below. Since RAN1 support scheduling restriction as baseline for UE does not support STxMP transmission. So RAN4 does not need to specify MTTD requirement for UE not capable of STxMP.
[bookmark: _Ref127287163][bookmark: _Ref115355255]Proposal 2: No need to specify MTTD requirement for UE not capable of RTD>CP and not supporting STxMP.
	Reference from RAN1 agreement
Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, for the case when the UE does not support UL STxMP transmission,
· for the baseline feature, the UE does not expect the two UL transmissions to overlap (i.e., scheduling restriction is applied to avoid overlap between the two UL transmissions)
· as an optional feature, the overlapping duration of the later of the two UL transmissions is reduced.
· FFS: for the optional feature, whether or not the overlapping duration needs to be specified as 1 (in case 2) or 2 (in case 1) OFDM symbols where
· Case 1 applies when UE is capable of supporting MRTD > CP, SCS=60 kHz and frequency range is FR1.
· Case 2 applies in all other cases


3 Summary
[bookmark: _Hlk94866332]In this paper, the discussion of R18 MIMO is provided. We have the following proposal:
Proposal 1: When the actual TTD between two TAGs for multi-panel UL mTRP exceeds the capability UE can support, RAN4 does not define additional requirements. It’s up to UE implementation on how to handle this case.
Proposal 2: No need to specify MTTD requirement for UE not capable of RTD>CP and not supporting STxMP.
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