3GPP TSG-RAN WG2 Meeting #123-bis                                                             R2-2311094
Xiamen, China, October 9 – 13, 2023                                                 	     
Agenda item: 		7.4.2.2								         
Source: 		Qualcomm Incorporated
Title: 	L2 aspects of LTM
Document for:	Discussion
1	Introduction
RAN2#123 agreed the following [1]:

	· BWP ID is not in the LTM cell switch MAC CE, but only based on the RRC configuration.
· SCell activation state is not in the LTM cell switch MAC CE, but only based on the RRC configuration
· Will have CFRA resource related information field in LTM cell switch MAC CE (unless serious issues are found). 
· Not introduce UL grant related information field in LTM cell switch MAC CE.
· Not introduce C-RNTI information field in LTM cell switch MAC CE.
· Not introduce LTM supervisor timer value field in LTM cell switch MAC CE.
· The size of “Target Configuration ID” field in the LTM Command MAC CE is 3-bits, and the maximum number of LTM candidate cells in RRC configuration is 8.
· The UE will do RACH-less when: 
· TA value is provided in the cell switch MAC CE (already agreed, TA=0 is assumed to be covered by this)
· When the UE shall apply the same TA value as the source (already agreed) FFS how the UE knows this.



RAN2#122 agreed the following [2]:

	· Dynamic grant can be used for RACH-less LTM, for the first UL data transmission to the target cell:
· the UE monitors PDCCH for dynamic scheduling from the target cell, upon LTM cell switch. 
· upon cell switch decision, R2 assumes that the source DU informs the target DU about the selected beam, so that the target DU can start scheduling dynamic UL grant.
· Configured grant can be used for RACH-less LTM, for the first UL data transmission to the target cell, the UE selects the configured grant occasion, which is associated with the beam indicated in the LTM MAC CE (as set by source cell). FFS further optimization.



RAN1#113 made the following working assumption [3]:

	· 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



RAN1#112 agreed the following [4]:

	· At least for Rel-17 unified TCI framework based beam indication included in cell switch command (i.e. scenario 2), beam indication applies to signals/channels that follow or are configured to follow Rel-17 unified TCI at the target cell(s)




This contribution discusses L2 aspects of LTM.
2	Content of LTM cell switch MAC CE
2.1	TCI state info
RAN1#112 agreed that the LTM cell switch MAC CE includes TCI state info for the target cell. RAN2#122 agreed that this beam indication is used for RACH-less LTM execution, whether to monitor for PDCCH from the target cell in case of dynamic grant, or to send the first UL transmission in case of a configured grant. However, the TCI state info should still be included for RACH-based LTM execution, where it indicates the SSB beam for PRACH transmission towards the target cell.
Proposal 1: TCI state info is always carried in the LTM cell switch command. For RACH-based LTM execution, it indicates the direction of transmission of the RACH preamble.
2.2	TA info
If early TA acquisition via PDCCH-ordered RACH was performed prior to LTM triggering, the network includes the computed TA value into the LTM cell switch MAC CE based on PRACH reception. However, from UE’s perspective, it is irrelevant whether the UE performed early RACH transmission or not for the case that the LTM cell switch MAC CE carries a TA value.
Proposal 2: The network may include a TA value into the LTM cell switch command even if PDCCH-ordered RACH towards the target cell was never performed prior to LTM triggering. How the network determines the TA value is up to implementation.
In case the TA value of the target cell matches that of a serving cell, the network can simply include the TA value into the LTM cell switch MAC CE. No special treatment for this scenario is needed.
Proposal 3: The UE does not need to know that the TA value for a target cell is the same as that of a serving cell. Instead, the TA value is provided explicitly in the LTM cell switch command.
2.3	CFRA info
RAN2#123 agreed to have CFRA resource related information field in LTM cell switch MAC CE unless serious issues are found. RAN2#123 further agreed that Approach 1 is the baseline for inter-DU LTM while Approach 2 shall not be specified. This implies for inter-DU LTM, the source DU cannot include CFRA resource related information into the LTM cell switch MAC CE since that requires coordination with the target DU.
Observation 1: For inter-DU scenario, source DU cannot tell which CFRA resource to pick for RACH-based LTM execution towards a target DU.
Proposal 4: Inclusion of CFRA resource related information into the LTM cell switch MAC CE does not apply for the inter-DU LTM scenario.
[bookmark: _Hlk146431544]On the other hand, for intra-DU scenario, RRC configuration of CFRA resources is sufficient similar to dedicated RACH configuration for legacy.
Observation 2: For intra-DU scenario, RRC configuration of CFRA resources is sufficient similar to dedicated RACH configuration for legacy.
The agreement on inclusion of CFRA related information into the LTM cell MAC CE should be reverted.
Proposal 5: Revert agreement on inclusion of CFRA resource related information into the LTM cell switch MAC CE.
3	UE-based TA measurement
RAN4 confirmed that UE-based TA measurement may be feasible [5]. RAN1#113 further made the assumption that UE-based TA measurement is configurable. 
Indicating to the UE to measure TA for a candidate cell within the LTM cell switch MAC CE is too late since the UE has to measure the SSBs of both the source cell and the target cell over multiple SSB measurement occasions for a reliable TA estimation. This implies the configuration of UE-based TA measurement for the candidate cells should use RRC. On the other hand, to minimize the overhead for the UE, activation/deactivation via MAC CE (separate from the LTM cell switch MAC CE) should also be supported.
Proposal 6: Support configuration of UE-based TA measurement for LTM purpose via RRC. No impact for the LTM cell switch MAC CE is foreseen.
Proposal 7: Support dynamic activation/deactivation of UE-based TA measurement via MAC CE (separate from the LTM cell switch MAC CE).
To support UE-based TA measurement, the UE should know the DL TX time difference between the serving cell and the candidate cell. Since this information is semi-static, it should be provided to the UE via RRC.
Proposal 8: RRC configures DL TX time difference between the serving/candidate cells to support UE-based TA measurement.
4	When does the UE skip RACH for LTM execution?
Based on the discussion above, the UE skips RACH in two cases:
· Case 1: The UE receives the TA value within the LTM cell switch MAC CE.
· Case 2: The LTM cell switch MAC CE indicates a target cell for which the UE has been configured to do UE-based TA measurement and the TA measurement is not disabled when LTM execution is triggered.
Proposal 9: UE performs RACH-less LTM execution if TA value is carried in LTM cell switch MAC CE, or LTM cell switch MAC CE indicates a target cell for which UE-based TA calculation has been configured and not disabled. UE performs RACH-based LTM execution otherwise.
Conclusion
This contribution discussed L2 aspects of LTM. The following observations and proposals have been made:

Content of LTM cell switch MAC CE:

Proposal 1: TCI state info is always carried in the LTM cell switch command. For RACH-based LTM execution, it indicates the direction of transmission of the RACH preamble.

Proposal 2: The network may include a TA value into the LTM cell switch command even if PDCCH-ordered RACH towards the target cell was never performed prior to LTM triggering. How the network determines the TA value is up to implementation.
Proposal 3: The UE does not need to know that the TA value for a target cell is the same as that of a serving cell. Instead, the TA value is provided explicitly in the LTM cell switch command.
Observation 1: For inter-DU scenario, source DU cannot tell which CFRA resource to pick for RACH-based LTM execution towards a target DU.
Proposal 4: Inclusion of CFRA resource related information into the LTM cell switch MAC CE does not apply for the inter-DU LTM scenario.
Observation 2: For intra-DU scenario, RRC configuration of CFRA resources is sufficient similar to dedicated RACH configuration for legacy.
Proposal 5: Revert agreement on inclusion of CFRA resource related information into the LTM cell switch MAC CE.
UE-based TA measurement:

Proposal 6: Support configuration of UE-based TA measurement for LTM purpose via RRC. No impact for the LTM cell switch MAC CE is foreseen.
Proposal 7: Support dynamic activation/deactivation of UE-based TA measurement via MAC CE (separate from the LTM cell switch MAC CE).
Proposal 8: RRC configures DL TX time difference between the serving/candidate cells to support UE-based TA measurement.
When to skip RACH:

Proposal 9: UE performs RACH-less LTM execution if TA value is carried in LTM cell switch MAC CE, or LTM cell switch MAC CE indicates a target cell for which UE-based TA calculation has been configured and not disabled. UE performs RACH-based LTM execution otherwise.
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