[bookmark: OLE_LINK64][bookmark: OLE_LINK65][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #108	R4-2312879
Toulouse, France, August 21 – August 25, 2023

Title: 	Discussion on timing requirements for UL multi-DCI multi-TRP with two TAs
[bookmark: OLE_LINK25]Source: 	Huawei, HiSilicon
Agenda item:	8.29.3.2
Document for:	Discussion
Introduction
In this contribution, we will further discuss the remaining issues on timing requirements for multi-DCI based multi-TRP transmissions with two TA.
Discussion
In RAN4, the following open issues still needs to be studied for timing requirements for UL multi-DCI multi-TRP with two TAs.
	How to specify UL timing requirements to support two downlink reference timings?
How to handle overlapping UL transmissions in TDM manner?
TAG management for multi-TRP with 2 TAs


For multi-DCI multi-TRP operation with two TAs in a CC, the DL reference timing for each TAG needs to be clarified. For multi-TRP operation with two TAs, non-collocated TRP deployment shall be the target scenario, and the DL timings of signals from for two TRPs can be assumed to be different. So, two DL reference timings used where each DL reference timing is associated with one TAG shall be supported for UL multi-DCI multi-TRP operation with two TAs. 
In RAN1, the following agreements have been achieved in RAN1#113 meeting.
	Agreement
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, the baseline feature is revised as follows:
· UE expects that the [activated] UL/joint TCI states [of UL signals/channels] associated to one CORESET Pool Index correspond to one TAG  
· Association of TAG ID with UL/joint TCI state is via RRC configuration 
· Above does not impact the association of the indicated TCI states and coresetPoolIndex values as agreed in previous meetings in 9.1.1.1.



It can be observed that the UL/joint TCI state of UL signals/channels will be associated with one coresetPoolIndex which corresponds to one TAG. Based on the associated coresetPoolIndex value, the UL signals/channels can be divided into different TAGs. The DL timing of PDCCH on a CORESET associated with a coresetPoolIndex value can be used as DL reference timing for one TAG associated with the same coresetPoolIndex value, which means that the DL timing of PDCCH can used as the reference timing for the UL transmissions associated with the same coresetPoolIndex value.
Proposal 1: For multi-DCI based multi-TRP operation, when the PDCCH on a CORESET and the joint/UL TCI state of the UL signals/channels are associated to the same coresetPoolIndex value, the DL reception timing of PDCCH can be used as reference timing for deriving UL transmit timing of UL signals/channels.
When simultaneous UL transmission is not supported for multi-TRP scenario, then UE need to perform multi-TRP transmissions in TDM manner. For multi-TRP transmissions with two TAs, the transmit timing of PUSCH transmission associated with different TAGs can be not aligned. When UE performs the switching between PUSCH transmissions associated with different TAGs, PUSCH transmission associated with different TAGs could be partially overlapping in time domain. How to handle the overlapping part has been discussed in RAN1 and the following agreements are achieved in RAN1#113 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



According to RAN1 agreements, scheduling restriction is applied to avoid overlapping between two UL transmissions with different TAs. The above agreements will be captured in RAN1 spec and are specified as follows in [2]:
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Observation 1: For multi-DCI based multi-TRP operation with two TAs in TDM manner, scheduling restrictions are introduced to avoid the overlapping between UL transmissions with two TAs, which will be captured in RAN1 spec.
Proposal 2: For multi-DCI based multi-TRP operation with two TAs in TDM manner, there is no need to clarify on how to handle the overlapping between UL transmissions with two TAs in RAN4 spec.
In last RAN4 meeting, it was suggested to study UE behavior when the transmission timing difference between two TAGs configured for multi-TRP transmissions exceeds the MTTD value for multi-TRP transmissions with two TAs, and the following proposals are considered:
	· 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. 


The MRTD/MTTD requirements for multi-TRP transmissions with two TAs are defined based on the same methodology of defining MRTD/MTTD requirements for CA operations. Then, the similar solution of handling the issue that the transmission timing difference between two TAGs exceeds MTTD value under CA operation can be reused as baseline. For NR CA operation, there are no requirements to specify the UE behavior when the transmission timing difference between two TAGs exceeds MTTD value, and how to handle this case is up to UE implementation. Similarly, it also can be up to UE implementation when the transmission timing difference between two TAGs for multi-TRP operations exceeds the MTTD value, and there is no need to specify UE behavior.
Proposal 3: For multi-DCI based multi-TRP operation with two TAs, when the transmission timing difference between two TAGs for multi-TRP operation exceeds the MTTD value, there is no need to define requirements and it is up to UE implementation.
Conclusions
This contribution provides discussion on maximum uplink timing difference for multi-TRP operation in R18. The following are provided:
Proposal 1: For multi-DCI based multi-TRP operation, when the PDCCH on a CORESET and the joint/UL TCI state of the UL signals/channels are associated to the same coresetPoolIndex value, the DL reception timing of PDCCH can be used as reference timing for deriving UL transmit timing of UL signals/channels.
Observation 1: For multi-DCI based multi-TRP operation with two TAs in TDM manner, scheduling restrictions are introduced to avoid the overlapping between UL transmissions with two TAs, which will be captured in RAN1 spec.
Proposal 2: For multi-DCI based multi-TRP operation with two TAs in TDM manner, there is no need to clarify on how to handle the overlapping between UL transmissions with two TAs in RAN4 spec.
Proposal 3: For multi-DCI based multi-TRP operation with two TAs, when the transmission timing difference between two TAGs for multi-TRP operation exceeds the MTTD value, there is no need to define requirements and it is up to UE implementation.
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For operation with single TAG on a serving cell, ifff two adjacent slots overlap due to a TA command, the latter slot is
reduced in duration relative to the former slot. The UE does not change Ny, during an actual transmission time window
for a PUSCH or a PUCCH transmission [6, TS 38.214]. If the UE is not provided enableSTx2P and operates with two
TAGs on a serving cell, the UE does not expect transmissions associated with different TAGs to overlap unless the UE
indicates XYZ; if the UE indicates XYZ, the UE reduces in duration a latter transmission using a first TAG to avoid
overlapping with a former transmission using a second TAG.  «





