[bookmark: OLE_LINK137][bookmark: OLE_LINK138]3GPP TSG-RAN WG2 Meeting #125		         R2-2400957
Athens, Greece, 26th February – 1st March 2024

Agenda Item:	7.4.1.4
Source: 	MediaTek Inc.
[bookmark: OLE_LINK36]Title:  	LTM MAC Open Issues

Document for:	Discussion and decision
[bookmark: OLE_LINK39][bookmark: OLE_LINK38][bookmark: OLE_LINK37]Introduction
In this contribution, we discuss several corrections and remaining open issues for LTM MAC design, covering RAN2 topics to be revisited, and cross-WG and cross-WI issues.
Discussion
[bookmark: OLE_LINK5]TCI state
1.1.1 TCI state in RACH-based LTM
In previous meeting, RAN2 and RAN1 discussed the beam to be used during and after RACH for RACH-based LTM. We see the following agreements:
	RAN2#124
· As in the current MAC running CR, RAN2 confirms that UE prioritizes/first to select RA resource of CFRA indicated by LTM cell switch MAC CE if any. Otherwise, UE selects RA resource of CFRA indicated by RRC if any.
· For CBRA, UE selects a beam based on RSRP and ignores indicated beam in CBRA. [No further spec impact]
RAN1#115
· After RACH procedure until a new TCI state is indicated by the target cell, a UE follows the indicated TCI-state in the cell switch command at least for CFRA triggered by cell switch command.


RAN2 also agreed to the format of LTM cell switch command MAC CE [1], as shown below.


Figure 1: LTM Cell Switch Command MAC CE
[bookmark: OLE_LINK6]For CFRA-based LTM, it is now clear that the beam for RACH procedure is either provided in the cell switch command (SS/PBCH index field) or selected by UE from RRC-configured RA resources. After CFRA until a new TCI state is indicated by the target cell, the beam is indicated by the cell switch command (TCI State ID field). However, for RACH-based LTM, we only confirmed that the beams to be used during RACH is selected by UE, but it remains unclear which beam should be used after RACH (selected by UE or indicated in cell switch command).
[bookmark: OLE_LINK23]Observation 1: It remains unclear that for CBRA-based LTM, which beam should be used after RACH.
We believe that in most cases, the beam found by UE for RACH and the best beam identified by network (i.e., TCI state ID in LTM cell switch command) should be the same. In case they are different, the beam (TCI state) indicated in the cell switch command should be good enough, and UE should use this beam after RACH, until a new TCI state is indicated by the target cell.
[bookmark: OLE_LINK24]Proposal 1: For CBRA-based LTM, after RACH procedure until a new TCI state is indicated by the target cell, a UE follows the TCI state indicated in the cell switch command. Inform RAN1 of such RAN2 conclusion.
1.1.2 TCI state for CG selection
According to current MAC specification, it seems unclear which TCI state (i.e., UL TCI state or DL TCI state) is referred to for CG selection, if separate TCI states are included in LTM Cell Switch Command MAC CE.

	[bookmark: OLE_LINK2]3>  if TCI state information is included:
4>  consider the SSB corresponding to the indicated TCI state as the one used for configured uplink grant selection for the initial uplink transmission towards the candidate cell for RACH-less LTM cell switch (as in clause 5.8.2);
4>  indicate to lower layers the information regarding the TCI state information included in the LTM Cell Switch Command MAC CE.



[bookmark: OLE_LINK13]Since the CG is for UL transmission, we believe that UL TCI state should be referred to for CG selection if separate TCI states are included in LTM Cell Switch Command MAC CE. For example, we may have the change below.
	3>  if TCI state information is included:
4>  consider the SSB corresponding to the indicated joint or UL TCI state as the one used for configured uplink grant selection for the initial uplink transmission towards the candidate cell for RACH-less LTM cell switch (as in clause 5.8.2);
4>  indicate to lower layers the information regarding the TCI state information included in the LTM Cell Switch Command MAC CE.



[bookmark: OLE_LINK25]Proposal 2: Clarify that UL TCI state ID should be referred to for CG selection, if separate TCI states are included in LTM Cell Switch Command MAC CE.
LTM with CFRA
RAN2 made the following assumption about the need of RSRP checking in case of CFRA:
	[bookmark: OLE_LINK4]RAN2#124
· [bookmark: OLE_LINK33]For UE considering CFRA indicated by LTM MAC CE; For now assume RSRP checking is not needed (i.e. to instead trigger CBRA as legacy HO with CFRA) – can revisit if justified.


[bookmark: OLE_LINK34]Our understanding is that RSRP checking helps ensure the quality of selected beam for CFRA has good quality, and this is needed when CFRA resources are configured much earlier than the preamble is sent. In LTM, the CFRA info in MAC CE is provided right before LTM execution, network should be able to select a proper beam for CFRA. Therefore, we should confirm the RAN2 assumption that for UE considering CFRA indicated by LTM MAC CE, RSRP checking is not needed.
[bookmark: OLE_LINK26]Proposal 3: For UE considering CFRA indicated by LTM MAC CE, RSRP checking is not needed
[bookmark: OLE_LINK12]Semi-persistent PUCCH report
In RAN1 LS [2], RAN1 mentioned that with current LTM CSI reporting design, it is unclear how the activation/ deactivation of semi-persistent PUCCH report for LTM CSI reporting can be supported.
	[bookmark: OLE_LINK9][bookmark: OLE_LINK14]With an independent configuration of LTM CSI reporting which RAN2 has agreed, the legacy MAC CE command cannot be used for LTM semi-persistent reporting on PUCCH because the MAC CE is used for the legacy CSI report configuration. It is not clear how the activation/deactivation of semi-persistent PUCCH report for LTM CSI reporting can be supported.


We see two options:
· [bookmark: OLE_LINK11]Option 1: Indicate if the ltm-CSI-ReportConfigToAddModList-r18 is referred in SP CSI reporting on PUCCH Activation/Deactivation MAC CE (by using one R bit)
· Option 2: Introduce a new MAC CE for activation/deactivation of semi-persistent PUCCH report in LTM
We believe that Option 2 is a simple solution and we do have spare bit for this purpose. Thus, we have the following proposal.
[bookmark: OLE_LINK22][bookmark: OLE_LINK10]Proposal 4: Add a flag in SP CSI reporting on PUCCH Activation/Deactivation MAC CE to indicate that ltm-CSI-ReportConfigToAddModList-r18 is referred.
[bookmark: OLE_LINK19]Potential MAC CE modifications for other Rel-18 WIs
In last meeting, RAN2 agreed that NR-U may not co-exist with LTM, and we decided to post0pone the discussion of the rest co-existence issues.
Rel-18 MIMO
Some objectives in Rel-18 MIMO WI are related to LTM, and thus we need to discuss if the corresponding MIMO enhancements can be supported in LTM. MIMO objectives with potential LTM MAC specification impact include at least the following:
· [bookmark: OLE_LINK15][bookmark: OLE_LINK16]Indication of multiple DL and UL TCI states for multi-TRP use case
· [bookmark: OLE_LINK18][bookmark: OLE_LINK27]Two TAs for UL multi-DCI for multi-TRP
Our views are as follows:
· [bookmark: OLE_LINK17][bookmark: OLE_LINK30][bookmark: OLE_LINK32]To indicate multiple DL and UL TCI states in LTM, we need to modify the LTM Cell Switch Command MAC CE (which can indicate only one TCI codepoint in current form) by adding more fields for additional TCI states. Alternatively, network may send two cell switch commands for different TRPs. Considering that the LTM work is closed, we suggest not introducing such changes. In other words, Rel-18 LTM does not support indication of multiple DL and UL TCI states for multi-TRP use case, neither by additional TCI state field in the cell switch command, nor by sending two commands.
· [bookmark: OLE_LINK31]Similarly, there is only one TA indicated in current LTM Cell Switch Command MAC CE. We also suggest that Rel-18 LTM do not support two TAs for UL multi-DCI for multi-TRP. This means that LTM command does not carry multiple TA values, neither does it carry TAG ID.
[bookmark: OLE_LINK20]Proposal 5: Rel-18 LTM does not support indication of multiple DL and UL TCI states for multi-TRP. This means that we do not introduce additional TCI state field in LTM Cell Switch Command MAC CE, and network does not send two commands, either.
Proposal 6: Rel-18 LTM do not support two TAs for UL multi-DCI for multi-TRP. This means that LTM Cell Switch Command does not carry multiple TA values, neither does it carry TAG ID.
Coverage enhancements
Rel-18 coverage enhancement WI is focused on the coverage enhancement for PRACH. A new field msg1-RepetitionNum is introduced to CFRA, and it indicates the MSG1 repetition number used for contention free 4-step random access. If we want to support this feature for CFRA-based LTM, we may introduce similar field to the CFRA information in LTM Cell Switch Command MAC CE (i.e., taking 2 reserved bits)
[bookmark: OLE_LINK21]Proposal 7: To support Msg1 repetition of Rel-18 coverage enhancement, introduce Msg1 repetition number in LTM Cell Switch Command MAC CE (using 2 reserved bits).
[bookmark: OLE_LINK1]Updating UE-based TA measurement
RAN2 agreed that once configured, it is up to UE implementation when to perform UE-based measurement. If UE does it relatively early, the measured TA value may not be accurate enough upon LTM execution since UE is moving, and companies may consider additional mechanism to adjust target TA upon LTM execution. 
Assuming synchronous network, target TA can be found as source TA + 2*RSTD. Source TA is updated based on TA timer, and RSTD can be measured regularly by UE. When source TA is updated, UE can also update its TA measurements for candidate cells. Therefore, we believe that UE-based TA measurement needs to be updated to ensure its accuracy upon LTM execution, and this can be done by UE implementation. No additional mechanism is needed.
[bookmark: OLE_LINK8][bookmark: OLE_LINK3]Proposal 8: UE-based TA measurement needs to be updated to ensure its accuracy upon LTM execution, and this can be done by UE implementation.
Conclusion
We have the following observation:
Observation 1: It remains unclear that for CBRA-based LTM, which beam should be used after RACH.
[bookmark: OLE_LINK28]It is proposed to discuss and decide on the following proposals:
[bookmark: OLE_LINK40]TCI state
Proposal 1: For CBRA-based LTM, after RACH procedure until a new TCI state is indicated by the target cell, a UE follows the TCI state indicated in the cell switch command. Inform RAN1 of such RAN2 conclusion.
Proposal 2: Clarify that UL TCI state ID should be referred to for CG selection, if separate TCI states are included in LTM Cell Switch Command MAC CE.
LTM with CFRA
Proposal 3: For UE considering CFRA indicated by LTM MAC CE, RSRP checking is not needed.
Semi-persistent PUCCH report
Proposal 4: Add a flag in SP CSI reporting on PUCCH Activation/Deactivation MAC CE to indicate that ltm-CSI-ReportConfigToAddModList-r18 is referred.
Potential MAC CE modifications for other Rel-18 Wis
Proposal 5: Rel-18 LTM does not support indication of multiple DL and UL TCI states for multi-TRP. This means that we do not introduce additional TCI state field in LTM Cell Switch Command MAC CE, and network does not send two commands, either.
Proposal 6: Rel-18 LTM do not support two TAs for UL multi-DCI for multi-TRP. This means that LTM Cell Switch Command does not carry multiple TA values, neither does it carry TAG ID.
Proposal 7: To support Msg1 repetition of Rel-18 coverage enhancement, introduce Msg1 repetition number in LTM Cell Switch Command MAC CE (using 2 reserved bits).
Updating UE-based TA measurement
Proposal 8: UE-based TA measurement needs to be updated to ensure its accuracy upon LTM execution, and this can be done by UE implementation.
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