3GPP TSG-RAN WG4 Meeting # 106		R4-2301005
Athens, Greece, February 27 – March 3, 2023

Agenda item:		9.28.3.1
Source:		Samsung
Title:	Discussion on maximum uplink timing difference for Multi-DCI multi-TRP with two TAs
Document for:		Discussion
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 meeting, 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.


For UE not capable of supporting RTD >CP, CP length can be used as MRTD between multiple TRPs. 
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.
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.
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 2: 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.
In RAN4#105 meeting, companies suggest to discuss whether single reference timing should be considered as below:
	Issue 1-2-1: whether single reference timing should be considered or not? And what is the M1 and M2 value?
· Proposals
· Option 1: Defer this discussion to future meetings when this WI has TU in RRM.
· Option 2: Other, please specify.
· Recommended WF
· TBA


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. 
Proposal 3: Single reference timing is feasible.
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: 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.
Proposal 3: Single reference timing is feasible.
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