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1. Introduction
In RAN plenary #94-e, a new WID on MIMO evaluation for DL and UL was approved as in [1], and in which it was agreed to study TA enhancement to support two TAs for UL multi-DCI multi-TRP operation. The detail objective is listed as follows:
	7. Study, and if justified, specify the following 
· Two TAs for UL multi-DCI for multi-TRP operation 
· Power control for UL single DCI for multi-TRP operation where unified TCI framework extension in objective 2 is assumed.
For the case of simultaneous UL transmission from multiple panels, the operation will only be limited to the objective 6 scenarios.


At RAN1#109-e meeting (May, 2022), the DL and UL timings at UE and TRPs when UE is communicating with multi-TRP have started to be discussed [2][3]. Particularly, the following questions are raised in LS to RAN4 [4] to be studied on: 
	To RAN WG4
ACTION: 
· RAN1 would like to kindly ask RAN4 to provide feedback to RAN1 on what maximum uplink timing difference that RAN1 can assume between the two TAs for multi-DCI multi-TRP operation.


In this contribution, we would like to share our viewpoints and analysis for the responses to RAN1 LS. 
2 Discussion 
2.1 Discussion on Maximum Uplink Timing Difference for multi-DCI multi-TRP operation in Rel-16/Rel-17
During Rel-16 and Rel-17, there are lots of discussions on how/whether to have a restriction on MRTD/MTTD for signals from the multiple TRPs. In RAN4#94e-Bis, some possible updates to RRM requirements with multi-TRP were proposed [5], in which corresponding RRM requirements and open issues on multi-TRP transmission were agreed. And then, in RAN4#96e, the WF on MRTD/MTTD requirements for Multi-TRxP Transmission was agreed [6].
	<Agreement from RAN4#94e-Bis RRM Session>
WF on RRM Core Requirement Maintenance
	RRM requirements:
· No need to change MRTD requirement for FR2 intra-band CA scenario to enable multi-TRP transmission
Open issues:
· The necessity of change on intra-band EN-DC MRTD/MTTD to enable multi-TRP transmission
· The necessity of change on FR1 intra-band CA MRTD to enable multi-TRP transmission


<Agreement from RAN4#96e RRM Session>
WF on Multi-TRxP Transmission
	Topic #3: Multi-TRxP Transmission
Agreement:
· For Rel-16 eMIMO multi-TRxP transmission, 
· No RRM core requirement impact identified on MRTD/MTTD values specified in Rel-15;
For Rel-16 eMIMO multi-TRxP transmission,
Agreement:
· It is RAN4 common understanding that MRTD/MTTD requirements in clauses 7.5.3, 7.6.3 and 7.6.4 is sufficient for support the deployment with multi-DCI based and single-DCI based multi-TRxP transmission.





Subsequently, in RAN4 #100-e meeting, some clarifications on applicability of MRTD/MTTD requirements for Multi-TRxP was presented in the WF [7]. Next, the WF on RRM performance requirement was agreed in RAN4 #101-e meeting [8]. From the agreements achieved, in the end, all the existing MRTD requirements (for NR-CA, EN-DC, NR-DC) have been agreed to apply for the case with multi-TRPs in Rel-16.  And based on the agreement in [8], a clarification on MRTD applicability for multi-TRxP scenario was finally added into TS38.133 MRTD requirement. 
	<Agreement from RAN4#100-e RRM Session>
WF on RRM Core Requirement Maintenance
	Clarification on applicability of MRTD/MTTD requirements for Multi-TRxP
Agreements:
· Add a clarification on MRTD applicability to multi-TRxP scenario into RAN4 specification
· Option 2a: A UE shall be capable of handling a relative receive timing difference between slot timing boundaries of any one carrier and the closest slot timing boundary of another carrier in NR carrier aggregation; and if UE receives multiple PDSCHs within one of any of the two carriers, the UE shall be capable of handling a relative receive timing difference among the closest slot timing boundaries of two PDSCHs from respective carriers.
· Option 2b: A UE shall be capable of handling a relative receive timing difference between slot timing boundaries of any one carrier and the closest slot timing boundary of another carrier in NR carrier aggregation; and if a UE is configured to receive multiple PDSCH from different TRP on the same carrier,  the UE shall be capable of handling a relative timing difference between any one of the slot timing boundaries of any one carrier with multiple PDSCH and the closest slot timing boundary of another carrier in NR carrier aggregation.
· Other options are not precluded
Companies are encouraged to find a proper wording added to the introduction of MRTD requirement to clarify the multi-TRxP scenario in the next meeting.


<Agreement from RAN4#101-e RRM Session>
WF on RRM Core Requirement Maintenance
	Issue 1-1 Clarification on applicability of MRTD requirements for Multi-TRxP
Agreements:
· Applicability of MRTD requirements for Multi-TRxP
· The requirements defined in clause [7.6] are also applicable when UE is configured to receive multiple PDSCH transmission occasions from one or more QCL sources on any one of the aggregated NR carriers. 


<Impact to TS 38.133 spec >
	7.6	Maximum Receive Timing Difference
7.6.1	Introduction
The requirements defined in clause [7.6] are also applicable when UE is configured to receive multiple PDSCH transmission occasions from one or more QCL sources on any one of the aggregated NR carriers.






Observation 1: In RAN4, all the existing MRTD requirements (for NR-CA, EN-DC, NR-DC) have been agreed to apply for the case with multi-TRPs in Rel-16. 
Observation 2: In RAN4, there is no final decision explicitly to define MRTD requirement from two TRPs, but there is one clarification in TS 38.133: 
The requirements defined in clause [7.6] are also applicable when UE is configured to receive multiple PDSCH transmission occasions from one or more QCL sources on any one of the aggregated NR carriers.

Besides, based on RAN1 analyses, for both intra and inter-cell, in Rel-17 UE assumes the received DL transmission from multi-TRP within a CP in FR1 and FR2, otherwise performance degradation will be emerged.
Observation 3:  In RAN1, for both intra and inter-cell, multi-TRP operations were limited to within a CP reception in Rel-17, but has not yet concluded that whether the downlink signals arrive within a CP or not in Rel-18
2.2 Discussion on Reply LS to R1-2205593
There is one question raised in LS to RAN4 [4], and we will provide our analysis and drafted reply accordingly: 

Q1: What maximum uplink timing difference that RAN1 can assume between the two TAs for multi-DCI multi-TRP operation?

Based on the timing difference discussions in RAN4 scope, the MRTD/MTTD value for multi-DCI multi-TRP operation can be much comparable to that for NR-NR DC with synchronization operation, which can be treated as the worst case. So that the existing RAN4 MTTD requirement for inter-band sync NR-DC, i.e., 34.6us for all cells in MCG and SCG in FR1 and 8.5us for all cells in MCG and SCG in FR2-1 respectively as below, can be used as a good starting point to be discussed. 
	7.5.6	Minimum Requirements for inter-band NR DC
The UE shall be capable of handling a maximum uplink transmission timing difference between PCell and PSCell as shown in Table 7.5.6-1 provided that the UE indicates that it is capable of synchronous NR DC only [14].
Table 7.5.6-1: Maximum uplink transmission timing difference requirement 
for inter-band synchronous NR DC
	Frequency Range
	Maximum uplink transmission timing difference (µs)

	Cell in MCG
	Cell in SCG
	 

	FR1
	FR1
	34.6

	FR2-1
	FR2-1
	8.5

	FR1
	FR2-1
	34.1

	FR1
	FR2-2
	TBD






And it should be noted that MTTD for two TAs in multi-TRP case discussed in RAN4 should be the relative transmission timing difference between slot timing boundaries of the TX signals with TA1 and TA2.

Furthermore, for two TAs in multi-TRP case, from our understanding, the sync operation between multi-TRP shall be assumed. Till Rel-18, no requirement for TRP timing difference has been specified, but RAN4 could assume a simular requirement of synchronizaiton accuracy as TDD cell phase synchronization accuracy, i.e., the phase synchronization accuracy of multiple TRP within a cell measured at BS antenna connectors or radiated interface boundaries shall be better than 3 µs.
Proposal 1: RAN4 provide the following reply to Q1 raised in RAN1 LS:
· RAN4 see the existing MTTD requirement for inter-band sync NR-DC, i.e., 34.6us for all cells in MCG and SCG in FR1, and 8.5us for all cells in MCG and SCG in FR2-1, can be used as a starting point for RAN1, assumed as the maximum uplink timing difference between the two TAs for multi-DCI multi-TRP operation.
· Specifically, the maximum uplink timing difference between two TAs for multi-DCI multi-TRP operation discussed in RAN4 is the relative transmission timing difference between slot timing boundaries of the TX signals with TA1 and TA2.

3. Conclusion
In this contribution, we provided our initial viewpoints to trigger the discussion on this WI, the following observations and proposals are obtained:
Observation 1: In RAN4, all the existing MRTD requirements (for NR-CA, EN-DC, NR-DC) have been agreed to apply for the case with multi-TRPs in Rel-16. 
Observation 2: In RAN4, there is no final decision explicitly to define MRTD requirement from two TRPs, but there is one clarification in TS 38.133: 
The requirements defined in clause [7.6] are also applicable when UE is configured to receive multiple PDSCH transmission occasions from one or more QCL sources on any one of the aggregated NR carriers.
Observation 3:  In RAN1, for both intra and inter-cell, multi-TRP operations were limited to within a CP reception in Rel-17, but has not yet concluded that whether the downlink signals arrive within a CP or not in Rel-18

For RAN4’s reply to RAN1 LS (R1-2205593), the following proposals are provided: 

Proposal 1: RAN4 provide the following reply to Q1 raised in RAN1 LS:
· RAN4 see the existing MTTD requirement for inter-band sync NR-DC, i.e., 34.6us for all cells in MCG and SCG in FR1, and 8.5us for all cells in MCG and SCG in FR2-1, can be used as a starting point for RAN1, assumed as the maximum uplink timing difference between the two TAs for multi-DCI multi-TRP operation.
· Specifically, the maximum uplink timing difference between two TAs for multi-DCI multi-TRP operation discussed in RAN4 is the relative transmission timing difference between slot timing boundaries of the TX signals with TA1 and TA2.
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1	Overall description
RAN4 would like to thank RAN1 for the LS in R1-2205593 on maximum uplink timing difference for Multi-DCI Multi-TRP with two TAs in Rel-18. Based on the discussion in RAN4, the responses to the question contained in RAN1 LS is provided as follows:

· 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.
[RAN4 Response] RAN4 see the existing MTTD requirement for inter-band sync NR-DC, i.e., 34.6us for all cells in MCG and SCG in FR1, and 8.5us for all cells in MCG and SCG in FR2-1, can be used as a starting point for RAN1, assumed as the maximum uplink timing difference between the two TAs for multi-DCI multi-TRP operation.	Specifically, the maximum uplink timing difference between two TAs for multi-DCI multi-TRP operation discussed in RAN4 is the relative transmission timing difference between slot timing boundaries of the TX signals with TA1 and TA2.

RAN4 would respectfully ask RAN1 to take the above information into account for their future work.  
2	Actions
To RAN WG1 
ACTION: 	
RAN4 would respectfully ask RAN1 to take the above information into account for their future work.  

3	Dates of next TSG RAN WG4 meetings
TSG-RAN WG4 Meeting #104-Bis-e			10th Oct. – 19th Oct. 2022		Electronics.
TSG-RAN WG4 Meeting #105					14th Nov. – 18th Nov. 2022		Canada.

