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1 Introduction
In RAN4#104#bis-e meeting, an LS [1] from RAN1 was discussed. RAN4 sent reply LS [2] to RAN1 for agreed MRTD/MTTD. There are still FFS parts in MTTD. In last RAN4#105 and RAN4#106 meetings, there is no further consensus. 
In this contribution, we provide our consideration of FFS part and give our proposals.
2 Discussion
In RAN4#104#bis-e meeting, MRTD and MTTD values are agreed for UE capable of supporting RTD>CP. But for UE not capable of supporting RTD>CP, the MTTD needs further discussed. It is listed in [3] as below:
	Issue 1-2: MRTD/MTTD requirement for multi-DCI multi-TRP operation in FR1
Agreements:
· [bookmark: _Hlk116659454]For both intra-cell and inter-cell multi-TRP, the MRTD between multiple TRPs can be assumed within a CP length as baseline. MTTD can be CP+M1 µs for FR1. Where M1 is FFS.
· FFS whether transient period between 2 UL signals associated with 2 different TAs needs to be considered
· For a UE capable of supporting RTD>CP (as an optional UE capability), MRTD/MTTD value is 33/34.6 µs.



	Issue 1-3: MRTD/MTTD requirement for multi-DCI multi-TRP operation in FR2
Agreements:
· For both intra-cell and inter-cell multi-TRP, the MRTD between multiple TRPs can be assumed within a CP length as baseline. MTTD can be CP + M2 µs for FR2. Where M2 is FFS.
· FFS whether transient period between 2 UL signals associated with 2 different TAs needs to be considered
· For a UE capable of supporting RTD>CP (as an optional UE capability), MRTD/MTTD value is 8/8.5 µs.


In RAN4#105 and RAN4#106 meetings, we continue to discuss it but with no consensus. In RAN4#106 WF, the options are captured in [4] as below:
	Issue 1-1-3: What is the assumption on M1/M2 for MTTD for UE not capable of supporting RTD>CP?
· Proposals
· Option 1: M1=M2=0 (Apple, MediaTek, vivo)
· Option 1a: in both FR1 and FR2, for both intra-cell and inter-cell multi-TRP, the MTTD between multiple TRPs can be assumed within a CP length as baseline. (Apple)
· Option 2: The MTTD between multiple TRPs can be defined as (CP + 1.6µs) for FR1 and (CP + 0.5µs) for FR2, e.g. M1=1.6us and M2=0.5 us. (Nokia, Xiaomi, Samsung, Huawei, Ericsson, Qualcomm)


Companies have agreed that CP length can be used as MRTD between multiple TRPs. 
In technical analysis: MTTD = MRTD + M1/M2.
For the components which contribute to M1 or M2, we think M1 or M2 should consider Te, TA adjustment accuracy, TA resolution error. 
For multi-TRPs, Te/TA adjustment accuracy/TA resolution error are independent for different TRPs and should not be zeros. 
Te is specified in spec:
Table 7.1.2-1: Te Timing Error Limit
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te

	1
	15
	15
	12*64*Tc

	
	
	30
	10*64*Tc

	
	
	60
	10*64*Tc

	
	30
	15
	8*64*Tc

	
	
	30
	8*64*Tc

	
	
	60
	7*64*Tc

	2-1
	120
	60
	3.5*64*Tc

	
	
	120
	3.5*64*Tc

	
	240
	60
	3*64*Tc

	
	
	120
	3*64*Tc

	2-2
	120
	120
	3.5*64*Tc

	
	
	480
	[1.58]*64*Tc

	
	480
	120
	2.86*64*Tc

	
	
	480
	[1.35]*64*Tc

	
	
	960
	[0.90]*64*Tc

	
	960
	120
	2.80*64*Tc

	
	
	480
	[1.13]*64*Tc

	
	
	960
	[0.86]*64*Tc


Te depends on SCS. To cover different SCS of uplink signals, the Te is chosen to be the maximum value in current requirements. 
TA adjustment accuracy is specified as ±256 Tc for FR1 and ±128 Tc for FR2-1. 
TA resolution error is specified as , 16*64Tc for FR1 and 256Tc for FR2-1. 
Therefore, M1 can be 1.6us, while M2 can be 0.5us.
Some companies in option 1 agreed the additional length due to Tx uncertainty needs to be considered in MTTD compared to MRTD as above. But option 1 is supported for implementation issue. We don’t understand what implementation issue here. Therefore, we still support option 2 from technical analysis. 
Proposal 1: For the components which contribute to M1 or M2, M1 or M2 should consider Te, TA adjustment accuracy, TA resolution error. M1 = 1.6us while M2 = 0.5us.

In RAN4#105 meeting, companies suggest to discuss whether single reference timing should be considered and no further progress in RAN4#106 meeting. It is listed in [4] as below:
	Issue 1-1-5: Reference timing
· Proposals
· P1: Clause 7.1: some clarification may be needed in the Introduction section regarding reference for UL Tx timing (Apple)
· P2: The UE is required to track DL RS associated to each activated UL TCI state (or joint TCI state) and use it as time reference for UL transmission. (Nokia)
· P3: Single reference timing is feasible. (Samsung)
· P4: RAN4 need to study how to select the DL reference timing for each TAG on a CC and RAN1’s inputs on TAG association are needed. (Huawei)
· P5: RAN4 should discuss whether single reference timing shall be considered or not and if it is considered. (Ericsson)
· P6: FFS, more RAN1 inputs are needed.


In uplink transmit timing, the reference timing is derived from the reception of the first detected path of the corresponding downlink frame. If the downlink signals are from M-TRP, UE apply the downlink signal detection for both of two TRPs. The reference timings will be different. If UE can measure the difference of propagation delay between two TRPs, single reference timing is feasible. In latest RAN1 discussion, we cannot observe further progress in RAN1#112 meeting. From RAN4 requirements perspective, we think single reference timing is feasible. If needed, we can send an LS to ask for RAN1 further input. 
[bookmark: OLE_LINK4]Proposal 2: From RAN4 requirements perspective, we think single reference timing is feasible. No further progress can be observed in RAN1#112 meeting. If needed, we can send an LS to ask RAN1. 

For simultaneous UL transmission, there is option in last RAN4#106 meeting which captured in [4] as below:
	[bookmark: _Hlk132035516]Issue 1-1-4: Whether to allow simultaneous UL transmission on multiple TX panels for multi-TRP with 2 TAs?
· Proposals
· Option 1: For FR2 UEs, only able to TX from one panel at a time. (vivo)



We observed from latest RAN1#112 agreements which are listed as below:
	Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, for the case when the UE does not support UL STxMP transmission, down-select at least one of the following in RAN1#112bis-e:
· Alt 1:  Introducing a time gap X between two UL transmissions associated with two different TA values
· E.g., X symbols in the slot(s) corresponding to the two UL transmission remain unused
· FFS: How X is determined
· Alt 2:  Reduce the overlapping duration of one of the two UL transmissions
· Alt 3:  Scheduling restriction is applied such that the UE does not expect the two UL transmissions to overlap
· Other alternatives are not precluded
TBD: how to capture the down-selected alternative(s) in the specifications in case specification impact is deemed needed.


We can observe that there might be different UE capabilities. For UE does not support UL STxMP transmission, only able to TX from one panel at a time. Need further RAN1 progress.
Proposal 3: For UE does not support UL STxMP transmission, only able to TX from one panel at a time. Need further RAN1 progress.

For other issues:
	Issue 1-1-6: For multi-DCI multi-TRP with two TAs, whether to consider the case of two UL transmissions associated with two TAs are partially overlapped?
· Proposals
· Option 1: RAN4 need to study the following two aspects: (Huawei)
· Whether or when partially overlapped UL transmissions with different TAs is allowed.
· How to handle overlapping part between two UL transmissions associated with two TAs if not allowed.
· Option 2: From RAN4 RRM perspective, for TDM based multi-DCI uplink transmission in one component carrier, considering the worst case, the minimal separation between the two UL transmissions associated with two TAs should not be less than the transient period specified in RF specs. Overlapping between UL transmission is not allowed. (vivo) 


From technical view, we think partially overlapped UL transmission with different TAs is allowed. But more RAN1 inputs are needed. 
Proposal 4: We think partially overlapped UL transmission with different TAs is allowed. But more RAN1 inputs are needed. 
For transient period between 2 UL signals associated with 2 different TAs, we don’t think it should be counted in MTTD. If multi-DCI uplink transmissions are TDM, the scheduling restriction can be introduced.
Proposal 5: Transient period between 2 UL signals shouldn’t be counted in MTTD. If multi-DCI uplink transmissions are TDM, the corresponding scheduling restriction can be introduced.
3 Conclusion
In this contribution, we provide our consideration of FFS parts in MTTD and our proposals are:
Proposal 1: For the components which contribute to M1 or M2, M1 or M2 should consider Te, TA adjustment accuracy, TA resolution error. M1 = 1.6us while M2 = 0.5us.
Proposal 2: From RAN4 requirements perspective, we think single reference timing is feasible. No further progress can be observed in RAN1#112 meeting. If needed, we can send an LS to ask RAN1.
Proposal 3: For UE does not support UL STxMP transmission, only able to TX from one panel at a time. Need further RAN1 progress.
Proposal 4: We think partially overlapped UL transmission with different TAs is allowed. But more RAN1 inputs are needed.
Proposal 5: Transient period between 2 UL signals shouldn’t be counted in MTTD. If multi-DCI uplink transmissions are TDM, the corresponding scheduling restriction can be introduced.
4 Reference
[1] R1-2205593, LS on maximum uplink timing difference for Multi-DCI Multi-TRP with two TAs, RAN WG1
[2] R4-2217279, Reply LS on MTTD for multi-DCI multi-TRP with two Tas, Ericsson
[3] R4-2217278, WF on MRTD/MTTD requirement for multi-TRPs with 2 Tas, Apple
[4] R4-2303258, WF on R18 NR MIMO RRM requirements, Samsung
