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1 Introduction
In previous RAN4 meetings, we discussed the RRM impacts on timing requirements and had consensus on some items such as MTTD requirements. However, there are still FFS in other timing requirements.
In this contribution, we continue to discuss FFS and open issues.
2 Discussion
	Issue 2-1-2: DL reference timing
· Agreements
· For UL timing requirements, RAN4 to specify requirements to support two downlink reference timings. 
· FFS how to capture it in spec. based on RAN1/RAN2 progress of the definition of TA commands.


In current spec, the uplink timing advance and downlink timing as defined as:
	38.133 7.1.1

The UE shall have capability to follow the frame timing change of the reference cell in connected state or when transmiting PUSCH on CG resources for SDT in RRC_Inactive. The uplink frame transmission takes place  before the reception of the first detected path (in time) of the corresponding downlink frame from the reference cell. For serving cell(s) in pTAG, UE shall use the SpCell as the reference cell for deriving the UE transmit timing for cells in the pTAG. For serving cell(s) in sTAG, UE shall use any of the activated SCells as the reference cell for deriving the UE transmit timing for the cells in the sTAG. UE initial transmit timing accuracy and gradual timing adjustment requirements are defined in the following requirements.


The clarification should be added for Multi-DCI multi-TRP with two TAs. According to the LS[2] from RAN1:
	Agreement
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, support the following:
Associate TAG to TCI-state
· Associate TAG ID with UL/joint TCI state 
· For UL transmission, the TAG ID associated with the UL/joint TCI state is utilized
· A baseline is UE expects that the [activated] UL/joint TCI states [of UL signals/channels] associated to one CORESET Pool Index correspond to one TAG
· Working Assumption: A UE may report that it supports that the [activated] UL/joint TCI states [of UL signals/channels] associated to one CORESETPoolIndex correspond to both TAGs
FFS: on how to handle association when Rel-15/16 spatial relation framework is used for
· PUCCH
· DG/CG Type 1/Type 2 PUSCH
· AP/SP/P SRS



The UE expects the UL/joint TCI states of one CORESETPoolIndex are associated with one TAG ID. For the UL transmission of the UL/joint TCI states, the downlink reference timing is derived of the source RS of a TCI state which is associated to CORESETPoolIndex. 
According to the LS [3] from RAN1 to RAN2, there is no further grouping rules. Unless there is no further restriction in RAN2, RAN4 can use the clarification by this.
Proposal 1: For the UL transmission of the UL/joint TCI states, the downlink reference timing is derived of the source RS of a TCI state which is associated to CORESETPoolIndex. Unless there is no further restriction in RAN2, RAN4 can use the clarification.

	Issue 2-1-3: How to handle overlapping UL transmissions in TDM manner?
· Proposals: 
· Proposal 1: 
· [bookmark: _Toc135057662]Scheduling restrictions can be optimized considering reporting by the UE about RTD, switching time or the number of OFDM symbols that cannot be used for UL transmission.
· [bookmark: _Toc135057663]Scheduling restrictions for UL transmissions do not need to be captured in RAN4 specification. Send LS to RAN1 to cover that instead. 
· Proposal 2: 
· For FR2, RAN4 shall start from assumption that UE is only able to perform TX from one panel at a time.
· Proposal 3: 
· Wait for further RAN1 progress.


In last RAN1 meeting, 
	Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, for the case when the UE does not support UL STxMP transmission,
· for the baseline feature, the UE does not expect the two UL transmissions to overlap (i.e., scheduling restriction is applied to avoid overlap between the two UL transmissions)
· as an optional feature, the overlapping duration of the later of the two UL transmissions is reduced.
· FFS: for the optional feature, whether or not the overlapping duration needs to be specified as 1 (in case 2) or 2 (in case 1) OFDM symbols where
· Case 1 applies when UE is capable of supporting MRTD > CP, SCS=60 kHz and frequency range is FR1.
· Case 2 applies in all other cases


Proposal 2: For multi-DCI based Multi-TRP operation with two TA enhancement, for the case when the UE does not support UL STxMP transmission, scheduling restriction is applied to avoid overlap between the two UL transmissions.
	Issue 2-1-4: TAG management for multi-TRP with 2 TAs
· Proposals: 
· For multi-DCI based multi-TRP operation with two TAs, when the transmission timing difference between two TAGs exceeds the MTTD value:
· Proposal 1: RAN4 can do some study on TAG management when the 2 UL transmissions exceed the MTTD.
· Proposal 2: Reuse LTE CA solution. UE may stop the UL transmissions for one of the two TAGs for multi-TRP
· Proposal 3: Do not define requirements. It’s up to UE implementation.


For the TAG management for two TA, the minimum requirements can be specified as similar as LTE CA rule: UE may stop transmitting the UL transmissions for any of the two TAGs if the uplink transmission timing difference between two TAGs exceeds the MTTD value. 
Proposal 3: UE may stop transmitting the UL transmissions for any of the two TAGs if the uplink transmission timing difference between two TAGs exceeds the MTTD value.
3 Conclusion
In this contribution, we provide our consideration of timing requirements and our proposals are:
Proposal 1: For the UL transmission of the UL/joint TCI states, the downlink reference timing is derived of the source RS of a TCI state which is associated to CORESETPoolIndex. Unless there is no further restriction in RAN2, RAN4 can use the clarification.
Proposal 2: For multi-DCI based Multi-TRP operation with two TA enhancement, for the case when the UE does not support UL STxMP transmission, scheduling restriction is applied to avoid overlap between the two UL transmissions.
Proposal 3: UE may stop transmitting the UL transmissions for any of the two TAGs if the uplink transmission timing difference between two TAGs exceeds the MTTD value.
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