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Introduction
This E-mail thread addresses the following topics.
· Maximum uplink timing difference for multi-DCI multi-TRP with two TAs (R1-2205593)
· Clarification of RACH prioritization rules between LTE and NR-U (R1-2207935, R2-2211015)
· On FR2 UL GAP (R2-2211043)
Topic #1: Maximum uplink timing difference for multi-DCI multi-TRP with 2 TAs
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Source
	Proposals

	R4-2218160
	On R18 eFeMIMO - MTTD for multi-DCI mult-TRP with two TAs
	Apple
	Proposal 1: 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.


	R4-2218585
	on Maximum uplink timing difference for multi-DCI multi-TRP with two TAs
	Xiaomi
	Observation 1: For Rel-17 Sidelink, the transient period is covered by scheduling restriction for two TA between NR and sidelink for concurrent operation.
Proposal 1:  Not to consider the transient period for MRTD and MTTD requirement.
Proposal 2: To handle the transient period in RF part while we can jointly discuss whether additional scheduling restriction will be introduced.
Proposal 3: Reuse the 1.6us for M1 and 0.5us for M2.

	R4-2218938
	Maximum Uplink Time Difference for Multi-DCI Multi-TRP with 2 TAs
	Nokia, Nokia Shanghai Bell
	Observation 1: The MRTD is given by the addition of the TAE and the propagation delay difference.
Observation 2: In RAN4 #104-bis it was agreed that there will be no changes to TAE requirements due to the LS, and that MRTD/MTTD for multi-TRP with RTD>CP is based on the current inter-band CA TAE requirement, equal to 3 us.
Observation 3: According to RAN4 previous agreements, TAE cannot be assumed to be zero since the current requirements in TS 38.104, the TAE values range from 65ns to 3 μs depending on the scenario.
Observation 4: The MTTD is given by the MRTD and a margin to account for the TA adjustment accuracy and transmit timing error.
Observation 5: In inter-band CA requirements, the margin between MRTD and MTTD requirements is defined as 1.6 μs in FR1 and 0.5 μs in FR2.
Proposal 1: MTTD requirements for multi-DCI multi-TRP operation with 2 TAs, when the MRTD is within CP, consider an additional margin of 1.6 μs in FR1 and 0.5 μs in FR2 on top of the values defined for MRTD.

	R4-2219033
	Discussion on maximum uplink timing difference for Multi-DCI multi-TRP with two Tas
	Samsung
	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.

	R4-2219183
	Discussion on maximum uplink timing difference for multi-DCI multi-TRP with two TAs
	vivo
	Observation 1 The 2 TA enhancements for TDM based multi-DCI uplink transmission can be applicable to:
· FR1 UE
· FR2 UE, probably with the simultaneous different QCL-D Rx capability or not, but is only able to Tx from one panel.
Observation 2  In FR2 HST, one-shot large UL timing adjustment for HST UE was specified, and the UE is allowed with larger timing error for the first UL transmission after TCI switch when there is large RTD between 2 active DL TCIs, i.e. RTD > CP/4.
Observation 3  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.
Proposal RAN4 to provide RAN1 with the following additional feedback for the LS
· For FR1 UE, or for FR2 UE which is only able to Tx from one panel at a time, only TDM based multi-DCI uplink transmission with 2-TAs can be supported by the UE in one component carrier. 
· For TDM based multi-DCI uplink transmission with 2-TAs in one component carrier, considering the worst case, 
· If the Tx timing difference between two UL transmissions associated with different TAs meets the restriction that the minimal separation between the two UL transmissions at UE side is less than the transient period specified in RF specs, then TA adjustment accuracy can be ensured;
Otherwise, RAN4 may need to relax the UE TA adjustment accuracy requirements.

	R4-2219257
	On maximum uplink timing difference for multi-DCI multi-TRP with two TAs
	Huawei, HiSilicon
	Proposal 1: For UE not capable of supporting RTD>CP, the MTTD between multiple TRPs can be defined as (CP + 1.6µs) for FR1 and (CP + 0.5µs) for FR2, where the implementation margin included in MTTD value is assumed as 1.6µsin FR1 and 0.5µs in FR2.
Proposal 2: For UE not capable of supporting RTD>CP, the performance degradation is expected for the first symbol of the first slot after the switching between two UL signals with different TAs, when the timing difference between the two UL signals exceeds the CP length of UL SCS for data.

	R4-2219959
	Discussion on MTTD for multi-DCI multi-TRP with two TAs
	Ericsson
	For dual reference timing, M1 is 1.6µs and M2 is 0.5µs.
RAN4 should discuss whether single reference timing shall be considered or not and if it is considered, M1 and M2 should be further studied. 




The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 M1/M2 for MTTD for dual reference timing
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 1-1-1: What is the assumption on M1/M2 for MTTD for UE not capable of supporting RTD>CP?
· Proposals
· Option 1: 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, e.g. M1=M2=0.
· 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.
· Option 3: Other, please specify.
· Recommended WF
· TBA

Issue 1-1-2: If the answer to Issue 1-1 is Option 2, do you agree that some performance degradation should be allowed? 
· Proposals
· Option 1: Yes, performance degradation is expected for the first symbol of the first slot after the switching between two UL signals with different TAs, when the timing difference between the two UL signals exceeds the CP length of UL SCS for data.
· Option 2: No.
· Option 3: Other, please specify.
· Recommended WF
· TBA

Issue 1-1-3: Whether transient period between 2 UL signals with 2 different TAs needs to be considered?
· Proposals
· Option 1: No. transient period is not considered for MRTD and MTTD requirement.
· Transient period can be discussed in RF session in Feb 2023. 
· Option 2: Yes. 
· Option 3: Please specify.
· Recommended WF
· TBA

Issue 1-1-4: Whether scheduling restriction should be considered for multi-DCI uplink transmissions in TDM manner?
· Proposals
· Option 1: Yes, scheduling restriction is needed.
· Option 2: No.
· Recommended WF
· TBA
Sub-topic 1-2: single reference timing for 2 TAGs
Sub-topic description 
Open issues and candidate options before f2f meeting:
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
Sub-topic 1-3: further LS response
Issue 1-3-1:  Do you agree to send RAN1 LS with the following contents ?· For FR1 UE, or for FR2 UE which is only able to Tx from one panel at a time, only TDM based multi-DCI uplink transmission with 2-TAs can be supported by the UE in one component carrier. 
· For TDM based multi-DCI uplink transmission with 2-TAs in one component carrier, considering the worst case, 
· If the Tx timing difference between two UL transmissions associated with different TAs meets the restriction that the minimal separation between the two UL transmissions at UE side is less than the transient period specified in RF specs, then TA adjustment accuracy can be ensured;
· Otherwise, RAN4 may need to relax the UE TA adjustment accuracy requirements.







· Proposals
· Option 1: Yes.
· Option 2: No.
· Recommended WF
· TBA
Topic #2: RACH prioritization rules between LTE and NR-U
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Title
	Company
	Proposals / Observations

	R4-2219927
	Formal CR to 38.133 Corrections on Handover with PSCell from NR SA to EN-DC with PSCell using CCA
	MediaTek inc.
	CR

	R4-2219940
	Maintenance CR on HO with PSCell where PSCell is on CCA
	Ericsson
	CR

	R4-2219941
	Maintenance CR on HO with PSCell where PSCell is on CCA
	Ericsson
	CR



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Sub-topic 2-1
Sub-topic description:

As per RAN1 LS response, when RACH ocassions are collided between LTE and NR, LTE RACH gets priority. With this clarification from RAN1, RACH collison shall be counted in L3. This particular aspect is covered in []. Need to remove [] as per the RAN1 LS. 

Open issues and candidate options before f2f meeting:
Issue 2-1: Which CR do you think is agreeable?
· Proposals
· Option 1: R4-2219927
· Compared to option 2, “and” is changed to “or” additionally.
· Option 2: R4-2219941
· Recommended WF
· TBA


Issue 2-2: Do you think CR R4-2219940 is agreeable?
· Proposals
· Option 1: Yes
· Option 2: No. Please specify
· Recommended WF
· TBA

Topic #2: On FR2 UL GAP
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Title
	Company
	Proposals / Observations

	R4-2218171
	Draft LS reply on FR2 UL gap
	Apple
	At RAN2’s request, RAN4 has agreed to remove the redundancy in TS 38.133 since the detailed UE behavior for UL transmission during FR2 UL gap is captured in TS 38.321.

	R4-2218172
	CR on removing the redundancy from TS 38.133 in response to RAN2 LS
	Apple
	CR for the issue raised in the LS

	R4-2219942
	Maintenance CR on UL gaps for Tx power management
	Ericsson
	CR for the issue raised in the LS




Issue 2-1: Which CR is agreeable?
· Proposals
· Option 1: R4-2218172
· Note: Option 1 included the additional modification “or FR2 inter-band CA where UE does not support tx-Support-UL-GapFR2-r17” compared to option 2
· Option 2: R4-2219942
· Recommended WF
· TBA


Issue 2-2: Can we approve the LS in R4-2218171?
· Proposals
· Option 1: Yes
· Option 2: No. Please specify
· Recommended WF
· TBA


