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1. Introduction
[bookmark: _Hlk127256742]In RAN2#120 meeting, the following agreements are achieved as below:
· The MAC CE agreed to carry LTM related information for cell switch is used for LTM triggering of the cell switch.
· LTM cell switch is supervised by a timer
· UE arrival in the target cell need to be indicated (somehow)
According to the agreements, It is determined that a MAC CE would be used for triggering cell switch, but the related information carried in the MAC CE have not determined yet
The intention of this contribution is to share our views on above mentioned issues, and provide our suggestion on them.
2. [bookmark: _Toc12718547]Discussion
[bookmark: _Hlk127256781]It is agreed that a MAC CE shall be used for LTM, considering the L1/L2 signaling triggered mobility include the inter-DU and intra-DU cell switch, and in order to further discuss what information shall be contained in the MAC CE, it is good to confirm that the MAC CE design shall be unified for both inter-DU and intra-DU cell switch.
[bookmark: _Hlk127535932]The LTM MAC CE design shall be unified for both inter-DU and intra-DU LTM cell switch.
According to the contributions from companies, there are the following information on the table which maybe contained in the MAC CE:
· A: TA information of the target cell 
· B: TCI state indication/beam RS ID of the target cell 
· C: L2 reset Indication, e.g. for PDCP recovery/RLC reestablishment/MAC reset 
· D: CFRA resources, e.g. preamble index
· E: BWP ID
· F: SCell activation/deactivation
· G:Indication whether the pre-configured CFRA resource in RRCReconfiguration of a target cell is available or not -- if not, fall back to CBRA
· H: C-RNTI
· I: Indication if RACH is needed
· J: where a candidate configuration is provided, along with an SpCell index pointing to one of multiple possible SpCells in that candidate configuration. (A new candidate configuration index could imply an inter-DU handover and the same candidate configuration index as the current one with a new SpCell index could imply intra-DU handover.) 
Regarding the item A, in our understanding, it mainly depends on the outcome of the RAN 1 discussion about the early RACH. In RAN1 discussion, they have a FFS regarding the RAR of the early RACH shown as below:
	Agreement
On whether RAR is needed for PDCCH ordered RACH for a candidate cell in LTM, the following alternatives are considered for further study
· Alt 1: RAR is needed
· Alt 2: RAR is not needed
· Note: If Alt 2 is supported, TA value of candidate cell is indicated in cell switch command
· Alt 3: whether RAR is needed can be configured


Assuming RAR is not present, NW shall maintain the TA value for each candidate cell where the early RACH is performed so that the TA field is needed in the MAC CE, while assuming RAR is present, the TA value can be maintained at UE side, in this case, the TA field is no longer needed.
Whether a TA field is needed in the LTM MAC CE mainly depends on the outcome of the discussion about the need of RAR for early RACH in RAN1.
Regarding the item B, it is determined the RACH-free is supported in LTM, UE is not able to obtain the initial UL/DL beam due to the lack of RACH procedure, and hence the beam information shall be contained in the LTM MAC CE. It can be indicated by TCI state which is used for both UL/DL transmission as similar as unified TCI state, in this sense, the LTM MAC CE may have present one TCI state field for the indicated target cell where the unified TCI states mode is set to joint , present two TCI state fields for the indicated target cell where the unified TCI states model is set to separate.
TCI State field is needed for LTM MAC CE, One field is present in the case of the unified TCI state mode is set to joint in the configuration of indicated target cell, while two separate fields are present in the case of the unified TCI state mode is set to separate in the configuration of indicated target cell.    
Regarding the item C, the L2 reset indication, there are two options on the table:
1. The UE determines whether the switch is intra DU or inter DU and the follows different rule or configuration for these two cases which controls whether to reset or not reset. Determination could be based on configuration (e.g. of a DU ID, cell group id etc)
1. The UE receives command to reset or not reset by Mac CE. 
The first option means the L2 reset indication need to be introduced or associated with some kind of information element in the pre-configured LTM configuration that can be used to identify the LTM type(e.g. intra-DU and/or inter-DU).
The second option means the L2 reset indication is present in the MAC CE, it is up to NW to set the field according to the DU the target cell belong to.
Given that the subsequent LTM cell switch is supported which can be done without RRC Reconfiguration, if we go for option 1, the only way to realize the subsequent LTM is to make UE to be aware of the DU the candidate cells belong to, for example, to introduce the DU ID in the RRC configuration of the candidate cell group which has been not allowed in the previous release. While with option 2, there is no risk to exposure the information of the DU the candidate cell belong to, and it can be flexibly adjusted for the subsequent LTM.
Above all, it is preferred that the L2 reset indication is present in the LTM MAC CE. In addition, L2 reset indication is to indicate that, if the L2 reset indication is set to ‘0’, UE shall perform the RLC re-establishement for all RLC bearers, PDCP recovery for the AM radio bearer, and MAC reset for the LTM cell switch, otherwise, UE shall perform the partial MAC Reset.
The L2 reset indication field shall be present in the LTM MAC CE, as an example, if the L2 reset indication is set to ‘0’, UE shall perform the RLC re-establishment for all DRB, PDCP recovery for AM DRBs, and the legacy MAC reset for the cell switch, otherwise, UE shall perform the partial MAC reset only.
Regarding the item D, the CFRA resources, it is mainly dependent on the LTM RRC configuration study, e.g. whether the rach-ConfigDedicated would be present in the pre-configured LTM RRC configuration or just only rach-ConfigCommon is present. So it can be marked as FFS at current stage..
It is FFS for whether the CFRA resources indication to be contained in the LTM MAC CE.
Regarding the item E, the BWP ID, if contained in the LTM MAC CE, it is basically beneficial for UE to resume the UP traffic as soon as possible after cell switch which also complies the intention of LTM. 
In order to make UE resume the UP traffic as soon as possible, the BWP ID of the target cell can be contained in the LTM MAC CE which indicates the BWP the UE shall switch in after the cell switch.
Regarding the item F, SCell activation/deactivation indication, we understand the basic intention is to make UE resume the UP traffic quickly as similar as the item E. However, there is a same effect that NW send the SCell activation/deactivation MAC CE to UE following the LTM MAC CE, so there is no obvious gain can be seen, futhermore, the SCell activation/deactivation may need at most 36 extra bit-budget in the LTM MAC CE, so To our understanding, 
To contain the SCell activation/deactivation indication in the LTM MAC CE which takes as the same effect as to send the SCell activation/deactivation MAC CE following the LTM MAC CE. No obvious gain can be seen.
Regarding the item G, ‘ the fallback from CFRA to CBRA indication’, we understand this indication is for UE to perform the subsequent CFRA based LTM, the concern is that the dedicated RACH resources for a candidate cell may be no longer valid after UE performing a subsequent LTM, in this sense, NW shall indicate UE to fall back to CBRA based LTM with the MAC CE. However, if NW can be aware of the invalidation of the dedicated RACH resources of one candidate cell, such dedicate RACH resources can be directly reconfigured by RRC Reconfiguration. Besides, in our understanding, the CBRA will cause a large mount of the delay and data interruption which shall be avoided as much as possible for LTM, so that the CBRA based LTM only can be occurred when there is no any SSB/CSI-RS present in CFRA configuration (i.e. RACH-ConfigDediated) can be selected for the RACH procedure.
the CBRA based LTM may cause a large amount of the delay and up data interruption which deviates the goal of LTM, in this sense, there is no need to have a fallback from CFRA to CBRA indication in the LTM MAC CE. The management of the dedicated resources for a candidate cell can be relying on RRC Reconfiguration. 
According to observation 3, we propose that：
LTM MAC CE does not include the fallback from CFRA to CBRA indication.
Regarding the item H, the new C-RNTI for Cell switch, in addition to include that indication into MAC CE, the C-RNTI can be present in the RRC Configuration of the candidate cell as another choice. 
Assuming the new C-RNTI is indicated by MAC CE, for the case of the inter-DU LTM, the source DU shall request target DU with a valid C-RNTI for a UE before generating the LTM MAC CE, which may cause the additional delay of the LTM due to the additional F1 procedure. 
While assuming the new C-RNTI is indicated in the RRC Configuration of the candidate cell, the C-RNTI must be reserved for a UE for a long time, which may cause the C-RNTI waste issue.
In the case of the inter-DU LTM, the indication of the C-RNTI including in the LTM MAC CE may cause the additional delay of LTM due to the F1 procedure for source DU to acquire the valid C-RNTI from target DU, while the indication of the C-RNTI including in the RRC Configuration of the candidate cell may cause the C-RNTI waste issue.
To select one solution between RRC based and MAC CE based C-RNTI acquisition, we understand that LTM is mainly used for FR2 case, the FR2 cell coverage is literaly limited so that the number of the UE in the coverage may be not large enough to exhaust the C-RNTI pool, hence we think it is better to include the C-RNTI in the RRC configuration of the candidate cell.
The C-RNTI used in the candidate cell is configured in the RRC configuration of the candidate cell rather than included in the LTM MAC CE.
Regarding the Item I, the indication of the RACH. In our understanding, whether to perform the RACH is dependent on the awareness of the valid TA value of the target cell at UE side. For example, if a UE realize the TA value of the target cell no matter the value is obtained from the LTM MAC CE from the NW or kept at UE side or obtained from the RRC Configuration, there is no need for UE to perform the RACH for UL sync anymore, otherwise, UE shall perform the RACH for UL sync. Therefore, there is no need to introduce the indication of the RACH initiation, it can be realized in an implicit way, so we propose that:
If the valid TA value of the target cell indicated by candidate cell group ID is realized by UE, the RACH less LTM is performed when receiving the LTM MAC CE, otherwise, the RACH based LTM is performed when receiving the LTM MAC CE, no explicit indication is needed in LTM MAC CE.
Regarding the item J, an SpCell index of the indicated candidate cell group configuration. In our understanding, this item is tightly related to the RRC structure of the candidate cell group, it shall be marked as FFS until the general framework of the candidate cell group RRC configuration is determined.
Whether to include the SpCell index of the indicated candidate cell group in the MAC CE is dependent on the RRC structure of the candidate cell group.


3. Conclusion and proposals 
In this contribution, we discussed the cell switch MAC CE contents with the following observations and proposals:
1. The LTM MAC CE design shall be unified for both inter-DU and intra-DU LTM cell switch.
1. Whether a TA field is needed in the LTM MAC CE mainly depends on the outcome of the discussion about the need of RAR for early RACH in RAN1.
TCI State field is needed for LTM MAC CE, One field is present in the case of the unified TCI state mode is set to joint in the configuration of indicated target cell, while two separate fields are present in the case of the unified TCI state mode is set to separate in the configuration of indicated target cell.
The L2 reset indication field shall be present in the LTM MAC CE, as an example, if the L2 reset indication is set to ‘0’, UE shall perform the RLC re-establishment for all DRB, PDCP recovery for AM DRBs, and the legacy MAC reset for the cell switch, otherwise, UE shall perform the partial MAC reset only.
It is FFS for whether the CFRA resources indication to be contained in the LTM MAC CE.
In order to make UE resume the UP traffic as soon as possible, the BWP ID of the target cell can be contained in the LTM MAC CE which indicates the BWP the UE shall switch in after the cell switch.
To contain the SCell activation/deactivation indication in the LTM MAC CE which takes as the same effect as to send the SCell activation/deactivation MAC CE following the LTM MAC CE. No obvious gain can be seen.
the CBRA based LTM may cause a large amount of the delay and up data interruption which deviates the goal of LTM, in this sense, there is no need to have a fallback from CFRA to CBRA indication in the LTM MAC CE. The management of the dedicated resources for a candidate cell can be relying on RRC Reconfiguration. 
LTM MAC CE does not include the fallback from CFRA to CBRA indication.
In the case of the inter-DU LTM, the indication of the C-RNTI including in the LTM MAC CE may cause the additional delay of LTM due to the F1 procedure for source DU to acquire the valid C-RNTI from target DU, while the indication of the C-RNTI including in the RRC Configuration of the candidate cell may cause the C-RNTI waste issue.
The C-RNTI used in the candidate cell is configured in the RRC configuration of the candidate cell rather than included in the LTM MAC CE.
If the valid TA value of the target cell indicated by candidate cell group ID is realized by UE, the RACH less LTM is performed when receiving the LTM MAC CE, otherwise, the RACH based LTM is performed when receiving the LTM MAC CE, no explicit indication is needed in LTM MAC CE.
Whether to include the SpCell index of the indicated candidate cell group in the MAC CE is dependent on the RRC structure of the candidate cell group.
4. References
[1] R2_120 Chair Notes  MTK
 



