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1 Introduction
Rel-18 MIMO evolution for downlink and uplink on two TAs for multi-DCI for MTRP operation is considered as completed in the last meeting [1], and draft CR on TS 38.213 is provided [2]. In this paper, we discuss the remaining issues and possible text proposals on two TAs for multi-DCI.
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2.1 Discussion and TP on reference SCS
In current spec, if a UE has multiple active UL BWPs, in a same TAG, the timing advance command value is relative to the largest SCS of the multiple active UL BWPs. Based on this definition of reference SCS, if a UE operates with two TAGs of a serving cell, the reference SCS may be different for two timing advance command values. 
However, for the UL BWP configured with UL MTRP transmission, if two TAGs are configured for one serving cell, the reference SCS needs to be aligned with each other to define the TA command values. For example, both timing advance command values are relative to the largest SCS of the UL BWP configured with UL MTRP transmission across the cells in two TAGs.
Observation 1: There may be two reference SCS, each corresponds to one of the two TAGs for a serving cell.
Proposal 1: Support to align the reference SCS of two TA command values of two TAGs for a serving cell, for example, to adopt the following TP
		Reason for change:
	Reference SCS may be different for two timing advance command values if a UE operates with two TAGs.

	
	

	Summary of change:
	Reference SCS for timing advance command value is the largest SCS of the multiple active UL BWPs of cells in the two TAGs.

	
	

	Consequences if not approved:
	It is ambiguous for UE to determine the timing advance command values based on reference SCS.


Proposed TP on TS 38.213 V18.0.0 Section 4.2
If a UE has multiple active UL BWPs, as described in clause 12, in a same TAG, including UL BWPs in two UL carriers of a serving cell, the timing advance command value is relative to the largest SCS of the multiple active UL BWPs. If a UE operates with two TAGs, the timing advance command value is relative to the largest SCS of the multiple active UL BWPs of cells in the two TAGs. The applicable  value for an UL BWP with lower SCS may be rounded to align with the timing advance granularity for the UL BWP with the lower SCS while satisfying the timing advance accuracy requirements in [10, TS 38.133]. 


2.2 Discussion and TP on UL channels/reference signals associated with TAG
In current spec, if UE operates with two TAGs on an active UL BWP of a serving cell, the uplink timing for for PUSCH/SRS/PUCCH transmission is the same, which is not aligned with intention of applying with two TAs. Clarification such as “for PUSCH/SRS/PUCCH transmission associated with the TAG” may need to be provided since not all PUSCH/SRS/PUCCH needs uplink timing adjustment upon reception of one TA command for one TAG.
Observation 2: All PUSCH/SRS/PUCCH needs uplink timing adjustment upon reception of one TA command for one TAG.
Proposal 2: Support to clarify that upon reception of a timing advance command for a TAG, only PUSCH/SRS/PUCCH associated with the TAG needs uplink timing adjustment, for example, to adopt the following TP
		Reason for change:
	Not all PUSCH/SRS/PUCCH needs uplink timing adjustment upon reception of one TA command for one TAG if a UE operates with two TAGs.

	
	

	Summary of change:
	Upon reception of a timing advance command for a TAG, only PUSCH/SRS/PUCCH associated with the TAG needs uplink timing adjustment

	
	

	Consequences if not approved:
	All PUSCH/SRS/PUCCH needs uplink timing adjustment upon reception of one TA command for one TAG even if a UE operates with two TAGs.


Proposed TP on TS 38.213 V18.0.0 Section 4.2
Upon reception of a timing advance command for a TAG, the UE adjusts uplink timing for PUSCH/SRS/PUCCH transmission associated with the TAG on all the serving cells in the TAG based on a value  that the UE expects to be same for all the serving cells in the TAG and based on the received timing advance command where the uplink timing for PUSCH/SRS/PUCCH transmissions associated with the TAG is the same for all the serving cells in the TAG.


2.3 Discussion on TA applied after BFR
Applied TA value switching may be needed in BFR procedure. In MTRP case, q(0,0) and q(0,1) are two BFD-RS sets for two TRPs respectively, q(1,0) and q(1,1) are two CBD-RS sets for two TRPs respectively, q(0,0) is associated with q(1,0), q(0,1) is associated with q(1,1). According to aforementioned associations between TAGs and TRPs, the associations can be extended to TAGs, BFD-RS sets, CBD-RS sets, as in the table below.
Table 1 associations between TAGs, TAs, TRPs, BFD-RS sets, CBD-RS sets
	TAG1
	
	TRP1
	BFD-RS set q(0,0)
	CBD-RS set q(1,0)

	TAG2
	
	TRP2
	BFD-RS set q(0,1)
	CBD-RS set q(1,1)


If UE finds the available new beam qnew, TA value associated with qnew can be assumed for transmission of BFRQ. After gNB’s response to BFRQ, TA value associated with qnew can be assumed for the follow-up UL transmissions including PUCCH and PUSCH.
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Figure 1 illustration of BFR and TA switching
Proposal 3: For MTRP BFR, support using the same TAG associated with qnew for PUSCH/SRS/PUCCH transmissions after gNB’s response to BFRQ.
3 Conclusion
In this contribution, we provided our views on two TAs for multi-DCI, and we have the following observations and proposals:
Observation 1: There may be two reference SCS, each corresponds to one of the two TAGs for a serving cell.
Proposal 1: Support to align the reference SCS of two TA command values of two TAGs for a serving cell, for example, to adopt the following TP
		Reason for change:
	Reference SCS may be different for two timing advance command values if a UE operates with two TAGs.

	
	

	Summary of change:
	Reference SCS for timing advance command value is the largest SCS of the multiple active UL BWPs of cells in the two TAGs.

	
	

	Consequences if not approved:
	It is ambiguous for UE to determine the timing advance command values based on reference SCS.


Proposed TP on TS 38.213 V18.0.0 Section 4.2
If a UE has multiple active UL BWPs, as described in clause 12, in a same TAG, including UL BWPs in two UL carriers of a serving cell, the timing advance command value is relative to the largest SCS of the multiple active UL BWPs. If a UE operates with two TAGs, the timing advance command value is relative to the largest SCS of the multiple active UL BWPs of cells in the two TAGs. The applicable  value for an UL BWP with lower SCS may be rounded to align with the timing advance granularity for the UL BWP with the lower SCS while satisfying the timing advance accuracy requirements in [10, TS 38.133]. 



Observation 2: All PUSCH/SRS/PUCCH needs uplink timing adjustment upon reception of one TA command for one TAG.
Proposal 2: Support to clarify that upon reception of a timing advance command for a TAG, only PUSCH/SRS/PUCCH associated with the TAG needs uplink timing adjustment, for example, to adopt the following TP
		Reason for change:
	Not all PUSCH/SRS/PUCCH needs uplink timing adjustment upon reception of one TA command for one TAG if a UE operates with two TAGs.

	
	

	Summary of change:
	Upon reception of a timing advance command for a TAG, only PUSCH/SRS/PUCCH associated with the TAG needs uplink timing adjustment

	
	

	Consequences if not approved:
	All PUSCH/SRS/PUCCH needs uplink timing adjustment upon reception of one TA command for one TAG even if a UE operates with two TAGs.


Proposed TP on TS 38.213 V18.0.0 Section 4.2
Upon reception of a timing advance command for a TAG, the UE adjusts uplink timing for PUSCH/SRS/PUCCH transmission associated with the TAG on all the serving cells in the TAG based on a value  that the UE expects to be same for all the serving cells in the TAG and based on the received timing advance command where the uplink timing for PUSCH/SRS/PUCCH transmissions associated with the TAG is the same for all the serving cells in the TAG.



Proposal 3: For MTRP BFR, support using the same TAG associated with qnew for PUSCH/SRS/PUCCH transmissions after gNB’s response to BFRQ.
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