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1. Introduction
In RAN1#109e, an LS was approved to RAN4 on maximum uplink timing difference for multi-DCI multi-TRP with two TAs
	In Rel-18 discussions on MIMO Evolution for Downlink and Uplink, RAN1 has agreed to support multi-DCI multi-TRP operation with two TAs.  With regards to the maximum uplink timing difference between the two TAs for multi-DCI multi-TRP operation, RAN1 made the following conclusion in RAN1#109-e:

Conclusion: For multi-DCI multi-TRP operation with two TAs, the decision on the maximum uplink timing difference is left up to RAN4.
· send an LS to RAN4 asking them the maximum uplink timing difference RAN1 can assume between the two TAs for multi-DCI multi-TRP operation.

RAN1 would kindly like to ask RAN4 to provide feedback on what maximum uplink timing difference that RAN1 can assume between the two TAs for multi-DCI multi-TRP operation.



In this contribution, we provide our view on this topic.
2. Discussion
In RAN1#104e, RAN1 agreed on MRTD assumption that
The UE may assume received DL transmission from multiple TRP within a CP in FR1 and FR2.
·       Note: This does not imply that RAN1 intends to ask RAN4 to tighten network synchronization requirements.
It is unclear to us whether RAN1 still keeps this assumption in R18 MIMO discussion. Since MRTD contributes the most to MTTD, we think it is necessary to check with RAN1 whether above assumption still applies. 
[bookmark: _Ref110932559]Proposal 1: check with RAN1 to see if RAN4 can still assume MRTD from multiple TRP is within a CP in R18.

If we cannot have the above assumption, RAN4 needs to discuss each component of MTTD separately. According to RAN4 design, MTTD comprises 1) MRTD and 2) additional error due to UE downlink timing estimation and uplink transmission. Furthermore, MRTD comprises propagation delay difference and network TAE.
Note that all above aspects are scenario dependent. For instance, the assumed propagation delay difference is different between collocated and non-collocated scenario. UE Te requirements are different for different numerologies. As can be found in TS38.133 clause 7.5, RAN4 has specified different MTTD requirements for different scenarios. In order to determine MTTD, 3GPP needs to align on the supported scenario first. 
Table 1 existing MTTD requirements in TS38.133 for reference
	Frequency range
	Deployment
	MTTD

	FR1 
	Inter-band sync CA/DC 
	34.6us 

	
	Inter-band async DC 
	Half slot

	FR2
	Inter-band sync 
	8.5us 

	FR1-FR2 
	Inter-band sync CA 
	26.1us

	
	Inter-band sync DC 
	34.1us

	
	Inter-band async DC 
	Half slot



[bookmark: _Ref110519430]Observation 1: MTTD is different for different scenarios. RAN4 needs to know which scenarios to be supported when calculating MTTD.
Some scenarios have been confirmed by RAN1 according to RAN1#109e progress:
	R1-2205209	Moderator Summary #1 on Two TA enhancements for multi-DCI based multi-TRP operation	Moderator (Ericsson)
From May 12th GTW session
Agreement
Enhancement on two TAs for UL multi-DCI for multi-TRP operation is supported in Rel-18.
· Note 1: whether (1) the network signals two TACs or (2) the network signals one TAC and the UE deriving the second TA can be further studied.
· Note 2: evaluations can be considered on as-needed basis.
Agreement
For multi-DCI based multi-TRP operation, down-select one of the two alternatives:
· Alt 1: configure two TAGs within a serving cell
· Alt 2: consider two TAs within one TAG within a serving cell
Agreement
Support two TA enhancement for both intra-cell and inter-cell multi-DCI multi-TRP scenarios in Rel-18.

Decision: As per email decision posted on May 15th,
Agreement
Enhancements on two TAs for UL multi-DCI for multi-TRP operation are applicable to both FR1 and FR2.

Agreement
For multi-DCI multi-TRP operation with two TAs, study the following alternatives:
· Alt 1: two reference timings are considered
· Alt 2: one reference timing is considered
Note: reference timing above is the timing of the DL reception 

Decision: As per email decision posted on May 19th,
Agreement
For multi-DCI multi-TRP operation with two TAs, study the following alternatives further in Rel-18:
· Alt 1: one n-TimingAdvanceOffset value per serving cell
· Alt 2: two n-TimingAdvanceOffset value per serving cell

Decision: As per email decision posted on May 20th,
Conclusion
For multi-DCI multi-TRP operation with two TAs, the decision on the maximum uplink timing difference is left up to RAN4.
· Send an LS to RAN4 asking them the maximum uplink timing difference RAN1 can assume between the two TAs for multi-DCI multi-TRP operation.
Agreement
Two TA enhancement for uplink multi-DCI based multi-TRP operation are applicable to at least:
· TDM based multi-DCI uplink transmission
· Simultaneous multi-DCI uplink transmission (if simultaneous uplink multi-DCI uplink transmission is supported in Agenda 9.1.4.1)
· Note: Whether two TA enhancement is applicable to other schemes is a separate discussion, which is not in the scope of AI 9.1.1.2.



As can be observed, both FR1 and FR2 needs to be considered in two TAs for UL multi-DCI for multi-TRP operation. Since FR1 includes FDD system, asynchronous deployment may also be in the scope. However, there is no any discussion on whether async deployment needs to be supported or not. Another important point hasn’t been discussed is about the maximum propagation delay difference. Even though there is something we can borrow from existing MTTD requirement for CA/DC, it doesn’t mean we need to support same level of distance between two TRPs in this work item. Specifically, the assumed distance between two Nodes is 9km in FR1 and 1.5km in FR2. We assume they are much larger than typical deployment. 
[bookmark: _Ref110932578]Proposal 2: check with RAN1 on the following supported scenarios
· Both FR1 and FR2
· Both sync and async
· Only intra-frequency
· Maximum distance between two TRPs: 9km in FR1 and 1.5km in FR2.
 
[bookmark: _Ref110932596]Proposal 3: on scenarios mentioned in proposal 2, MTTD is as following:
	Frequency range
	Deployment
	MTTD

	FR1 
	Sync 
	34.6us 

	
	Async 
	Half slot

	FR2
	sync 
	8.5us 





3. Conclusion
In this contribution, we provide discussion on RAN1 LS on maximum uplink timing difference for multi-DCI multi-TRP with two TAs. After discussion the following conclusions are provided:
Proposal 1: check with RAN1 to see if RAN4 can still assume MRTD from multiple TRP is within a CP in R18.
Observation 1: MTTD is different for different scenarios. RAN4 needs to know which scenarios to be supported when calculating MTTD.
Proposal 2: check with RAN1 on the following supported scenarios
· Both FR1 and FR2
· Both sync and async
· Only intra-frequency
· Maximum distance between two TRPs: 9km in FR1 and 1.5km in FR2.
 
Proposal 3: on scenarios mentioned in proposal 2, MTTD is as following:
	Frequency range
	Deployment
	MTTD

	FR1 
	Sync 
	34.6us 

	
	Async 
	Half slot

	FR2
	sync 
	8.5us 
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1. Overall Description:
RAN4 thanks RAN1 for LS on maximum uplink timing difference for multi-DCI multi-TRP with two TAs. In RAN4#104e, RAN4 discussed the question from RAN1 and reached the following agreement:
MTTD comprises the following aspects:
1) MRTD 
2) UE DL timing estimation uncertainty 
3) UE UL transmission timing error  
Where MRTD comprises
4) Maximum propagation delay difference between UE and the two TRPs
5) Network transmission alignment error between the two TRPs
RAN4 requirements for 2), 3) and 5) have been specified in TS38.133. The maximum propagation delay difference depends on maximum distance between the two TRPs. In existing MRTD/MTTD requirements for inter-band CA/DC, the assumed maximum propagation delay is 30us in FR1 and 5us in FR2, which correspond to distance of 9km in FR1 and 1.5km in FR2. Based on that, MTTD can be derived as
	Frequency range
	Deployment
	MTTD

	FR1 
	Sync 
	34.6us 

	
	Async 
	Half slot

	FR2
	sync 
	8.5us 


Besides, RAN4 would like to ask RAN1 if UE can still assume received DL transmission from multiple TRP within a CP in FR1 and FR2 in R18. If so, smaller MTTD can be expected.

2. Actions:
To RAN WG1
ACTION: 
· RAN4 respectfully asks RAN1 to take above agreements into consideration.

3. Date of Next RAN WG4 Meetings:
RAN4#104bis-e										10 – 19 October							Electronic Meeting

