
[bookmark: _Hlk127523790][bookmark: _Hlk146793864]3GPP TSG RAN WG1 #114bis			R1- 2309061
Xiamen, China, October 9th – October 13th, 2023

Source: 	vivo
[bookmark: Title]Title:	Maintenance on two TAs for multi-DCI-based multi-TRP operation
Agenda Item:	8.1.1.2
[bookmark: DocumentFor]Document for:	Discussion and Decision
Introduction 
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In this contribution, we discuss the remaining issues on 2 TA enhancement. 
Remaining issues for 2TA enhancement
Transmission power determination of PRACH
	Agreement
For multi-DCI based inter-cell multi-TRP and intra-cell multi-TRP operation with two TAGs configured in a CC, for a CFRA based PDCCH order from one TRP triggering PRACH towards another TRP, study whether and, if needed, how to determine the transmit power of the triggered PRACH preamble.

Working Assumption
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement, support the case where a PDCCH order sent by TRPX triggers RACH procedure towards either TRPX or TRPY. 
· FFS: details of PRACH power control



For intra-cell multi-DCI based Multi-TRP operation, UE cannot distinguish whether the PDCCH order sent by TRPX triggers RACH procedure towards TRPX or TRPY until the RAR is received. Hence, the PL-RS for determining PRACH power should be decoupled from the PDCCH order. For inter-cell multi-DCI based Multi-TRP operation, PRACH resource is configured per additional PCI, PCI should be informed to UE together with the SSB index. The UE has knowledge whether the PRACH triggered by PDCCH order is towards the same TRP or the other TRP, PL-RS can be determined based on the indicated SSB for simplicity. To make sure that the indicated SSB is the known SSB for UE, gNB should ensure that the SSB is the SSB reported by UE through beam reporting.
For both intra-cell and inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, PL-RS for PRACH can be the indicated SSB, and gNB ensure that the SSB is known SSB at UE.
UE-based TA maintaining
In Rel-18 mobility enhancement, UE-based TA measurements is supported. UE receives one relative TAC associated with one TRP, and TAC associated with the other TRP can be determined by the received TAC together with DL receiving timing difference.  The TAC received by UE is determined based on the reference TRP for example TRP 1, then UE calculates the TA for the other TRP by utilizing the timing offset between DL receiving timing from two TRPs. Supporting UE-based TA maintenance for 2 TA enhancement will reduce overall delay, and signaling overhead can also be reduced. So, we propose to also support UE-based TA maintenance as agreed in Rel-18 Mobility Enh for 2 TA enhancement.
Support UE-based TA maintaining agreed in Rel-18 Mobility Enh for 2 TA enhancement.
Clarification on RACH configuration
In Rel-18 LTM, RACH configuration for each candidate cell is configured, and cell ID indication is introduced in PDCCH order to validate the RACH configuration for the indicated RO/preamble and so on. In Rel-18 inter-cell mTRP, RACH configuration for additional PCI is required for PRACH configuration for non-serving cell. When UE receives a PDCCH order triggering a CFRA, the RACH configuration is selected from the RACH configuration for candidate cell for LTM or for non-serving cell should be further clarified when both sets of RACH configuration is configured.
RACH configuration indicated by PDCCH order need to be further clarified when Rel-18 LTM and 2TAG for inter-cell mTRP are both configured.
DL reference timing definition 
	Agreement
For multi-DCI multi-TRP operation with two TAs in a CC, two DL reference timings are supported where each DL reference timing is associated with one TAG
· baseline assumption is that the Rx timing difference between the two DL reference timings is no larger than CP length 
· as an optional UE capability, Rx timing difference between the two DL reference timings can be assumed to be larger than CP length
· FFS: the maximum Rx timing difference (could be up to RAN4)
· [bookmark: _Hlk118365897]Other than UE capability details and relevant configuration, no additional RAN1 specification enhancement specific for this case is expected



Two DL reference timings are supported to adjust UL timing for each TAG respectively regardless of whether maximum Rx timing difference exceeds CP length or not. Maximum Rx timing difference for UE supporting Rx timing difference exceeding CP length has been provided in RAN4 LS reply. MRTD value for FR1 is 33 µs and MRTD value for FR2 is 8 µs. Since no additional RAN1 specification enhancement specific to this issue is expected, the only issue left to be discussed is how to derive the two-reference timings. DL RS/channels transmissions are associated with two TRPs through coresetpoolindex. So, UE can derive two-reference timings by measuring RSs associated with different coresetpoolindex. Introduction of two-reference timings has impact on RAN4 spec TS 38.133. So, a LS is needed to inform the progress in RAN1.
UE derives two reference timing by measuring DL RSs associated with coresetpoolindex 0 and coresetpoolindex 1 respectively.
Send LS to RAN4 to inform agreement on two-reference timing.
[bookmark: _Hlk47379150]Conclusions  
In this contribution, we have the following observation and proposals: 
1. [bookmark: _GoBack]For both intra-cell and inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, PL-RS for PRACH can be the indicated SSB, and gNB ensure that the SSB is known SSB at UE.
Support UE-based TA maintaining agreed in Rel-18 Mobility Enh for 2 TA enhancement.

RACH configuration indicated by PDCCH order need to be further clarified when Rel-18 LTM and 2TAG for inter-cell mTRP are both configured.
UE derives two reference timing by measuring DL RSs associated with coresetpoolindex 0 and coresetpoolindex 1 respectively.
Send LS to RAN4 to inform agreement on two-reference timing.
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