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1. Introduction
[bookmark: _Hlk30969022]The Rel-18 WID on further NR mobility enhancement includes the following RAN1-centric objectives of L1 enhancements for inter-cell beam management and timing advance management for LTM. In this contribution, we will discuss a few remaining issues of timing advance mechanism. 
2. Discussion on TA management of LTM
We agreed to support UE-based TA measurement in Rel-18:
	Agreement
Confirm the following Working Assumption, and sent LS to RAN4 to clarify the feasibility of supporting this mechanism
Working Assumption
From RAN 1 perspective, UE-based TA measurement (UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell) is supported. 
· Corresponding UE capability is to be introduced to support UE-based TA measurement
· For a UE reports support of this capability, configuration of UE-based TA measurement is supported
· FFS: other impacts on RAN1 spec


To support this function, we need further design in the specification. To support UE estimates a timing advance, the system shall provide DL timing offset between the serving cell and the candidate cell to the UE if they are not time synchronized. If the system does not provide DL timing offset for one candidate cell, the UE can assume this candidate cell and the serving cell are synchronized in time. Furthermore, the system needs to know if the UE obtain the timing advance of one candidate cell if UE-based measurement is configured. Because the system shall be aware of the RACH-less LTM can be enabled.
[bookmark: _Hlk125575744]Proposal 1: To complete the function of UE-based TA measurement, specify the following:
· The system provides the UE with the Tx time difference between the serving cell and one candidate cell.
· The UE reports whether it has a valid TA value of the candidate cell to the system through a MAC CE.
In 38.213, both terms of “non-serving cell” and “candidate cell” are used in the text description of LTM. To avoid potential ambiguity, we shall align all the description to the same terminology and in our view, “candidate cell” is good term. Therefore, we propose the following TP:
Proposal 2: endorse the following TP for TS 38.213 [1]:
· [bookmark: _Hlk146572608]Reason for change: misalignment on the terminology in the description of LTM
· Summary of change: Replace the “non-serving cell” with “candidate cell”
· Consequences if not approved: Ambiguity in specification description and UE behavior
	7.4	Physical random access channel
A UE determines a transmission power for a physical random access channel (PRACH), , on active UL BWP  of carrier  of cell  based on DL RS for cell  in transmission occasion  as 
	 [dBm],
where 
-	 is the UE configured maximum output power defined in [8-1, TS 38.101-1], [8-2, TS 38.101-2] and [8-3, TS 38.101-3] for carrier  of cell  within transmission occasion , 
-	 is the PRACH target reception power PREAMBLE_RECEIVED_TARGET_POWER provided by higher layers [11, TS 38.321] for the active UL BWP  of carrier  of cell , and
-	 is a pathloss for the active UL BWP  of carrier  based on the DL RS associated with the PRACH transmission on the active DL BWP of cell  and calculated by the UE in dB as referenceSignalPower – higher layer filtered RSRP in dBm, where RSRP is defined in [7, TS 38.215] and the higher layer filter configuration is defined in [12, TS 38.331]. If the active DL BWP is the initial DL BWP and for SS/PBCH block and CORESET multiplexing pattern 2 or 3 as described in clause 13, or for a non-servingcandidate cell, the UE determines  based on the SS/PBCH block associated with the PRACH transmission.
If a PRACH transmission from a UE is not in response to a detection of a PDCCH order by the UE, or is in response to a detection of a PDCCH order by the UE that triggers a contention based random access procedure, or is associated with a link recovery procedure where a corresponding index  is associated with a SS/PBCH block, as described in clause 6, referenceSignalPower is provided by ss-PBCH-BlockPower. 
If a PRACH transmission from a UE is in response to a detection of a PDCCH order by the UE that triggers a contention-free random access procedure and depending on the DL RS that the DM-RS of the PDCCH order is quasi-collocated with as described in clause 10.1 when the PRACH transmission is on a serving cell, or depending on an indicated SS/PBCH block when the PRACH transmission is on a non-servingcandidate cell, referenceSignalPower is provided by a corresponding ss-PBCH-BlockPower. If the UE is configured resources for a periodic CSI-RS reception or the PRACH transmission is associated with a link recovery procedure where a corresponding index  is associated with a periodic CSI-RS configuration as described in clause 6, referenceSignalPower is obtained by ss-PBCH-BlockPower and powerControlOffsetSS where powerControlOffsetSS provides an offset of CSI-RS transmission power relative to SS/PBCH block transmission power [6, TS 38.214]. If powerControlOffsetSS is not provided to the UE, the UE assumes an offset of 0 dB. If the active TCI state for the PDCCH that provides the PDCCH order includes two RS, the UE expects that one RS is configured with qcl-Type set to 'typeD' and the UE uses the one RS when applying a value provided by powerControlOffsetSS.
*** Unchanged parts are omitted ***


The issue of configuring both TA acquisition methods was discussed in last meeting.  We specified PDCCH order RACH based method for candidate cells. And we also specified UE-based method, where the UE can obtain the TA of one candidate cell through measuring the different DL timing of serving cell and candidate cells. In our view, there is no motivation to support the case where both methods are enabled at the same time. Either method can do the job and configuring both at the same time only complicate the system operation.
Proposal 3: Do not support configuring both UE-based TA measurement and PDCCH order RACH-based TA acquisition simultaneously.
3. Conclusions
In this contribution, we investigate the issues of TA management for LTM. Accordingly, the following proposals were made:
Proposal 1: The codepoint of DCI field Cell Indicator is interpreted as follows:
· The value of all zeros: it indicates the serving cell.
· A value n other than all zeros: it indicates the n-th candidate cell configured with RACH. 
Proposal 2: endorse the following TP for TS 38.213 [1]:
· Reason for change: misalignment on the terminology in the description of LTM
· Summary of change: Replace the “non-serving cell” with “candidate cell”
· Consequences if not approved: Ambiguity in specification description and UE behavior
	7.4	Physical random access channel
A UE determines a transmission power for a physical random access channel (PRACH), , on active UL BWP  of carrier  of cell  based on DL RS for cell  in transmission occasion  as 
	 [dBm],
where 
-	 is the UE configured maximum output power defined in [8-1, TS 38.101-1], [8-2, TS 38.101-2] and [8-3, TS 38.101-3] for carrier  of cell  within transmission occasion , 
-	 is the PRACH target reception power PREAMBLE_RECEIVED_TARGET_POWER provided by higher layers [11, TS 38.321] for the active UL BWP  of carrier  of cell , and
-	 is a pathloss for the active UL BWP  of carrier  based on the DL RS associated with the PRACH transmission on the active DL BWP of cell  and calculated by the UE in dB as referenceSignalPower – higher layer filtered RSRP in dBm, where RSRP is defined in [7, TS 38.215] and the higher layer filter configuration is defined in [12, TS 38.331]. If the active DL BWP is the initial DL BWP and for SS/PBCH block and CORESET multiplexing pattern 2 or 3 as described in clause 13, or for a non-servingcandidate cell, the UE determines  based on the SS/PBCH block associated with the PRACH transmission.
If a PRACH transmission from a UE is not in response to a detection of a PDCCH order by the UE, or is in response to a detection of a PDCCH order by the UE that triggers a contention based random access procedure, or is associated with a link recovery procedure where a corresponding index  is associated with a SS/PBCH block, as described in clause 6, referenceSignalPower is provided by ss-PBCH-BlockPower. 
If a PRACH transmission from a UE is in response to a detection of a PDCCH order by the UE that triggers a contention-free random access procedure and depending on the DL RS that the DM-RS of the PDCCH order is quasi-collocated with as described in clause 10.1 when the PRACH transmission is on a serving cell, or depending on an indicated SS/PBCH block when the PRACH transmission is on a non-servingcandidate cell, referenceSignalPower is provided by a corresponding ss-PBCH-BlockPower. If the UE is configured resources for a periodic CSI-RS reception or the PRACH transmission is associated with a link recovery procedure where a corresponding index  is associated with a periodic CSI-RS configuration as described in clause 6, referenceSignalPower is obtained by ss-PBCH-BlockPower and powerControlOffsetSS where powerControlOffsetSS provides an offset of CSI-RS transmission power relative to SS/PBCH block transmission power [6, TS 38.214]. If powerControlOffsetSS is not provided to the UE, the UE assumes an offset of 0 dB. If the active TCI state for the PDCCH that provides the PDCCH order includes two RS, the UE expects that one RS is configured with qcl-Type set to 'typeD' and the UE uses the one RS when applying a value provided by powerControlOffsetSS.



Proposal 3: Do not support configuring both UE-based TA measurement and PDCCH order RACH-based TA acquisition simultaneously.
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