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Introduction
For L1L2 triggered mobility (LTM), one of important features is that the UE can perform pre-synchronization to the candidate cells before cell switch. For the UL, it is via early TA acquisition by PDCCH order, while for the DL, this is done by candidate cell TCI state activation using MAC CE. In this paper, we discuss the remaining issues for candidate cell TCI state activation.

Discussion
Activation of TCI states
In the running CR of 38.321 [1], the following MAC CE design for candidate cell TCI state activation/deactivation is described. 
	6.1.3.xz 	Candidate Cell TCI States Activation/Deactivation MAC CE
The Candidate Cell TCI States Activation/Deactivation MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a variable size consisting of following fields:
-	Candidate Cell ID: This field indicates the identity of an LTM candidate Cell for which the MAC CE applies, corresponding to the [xxxx] as specified in TS 38.331 [5]. The length of the field is [3] bits;
-	Pi: This field indicates whether each TCI codepoint has multiple TCI states or a single TCI state. If the Pi field is set to 1, the ith TCI codepoint includes the DL TCI state and the UL TCI state. If the Pi field is set to 0, the ith TCI codepoint includes only the DL/joint TCI state or the UL TCI state. The codepoint to which a TCI state is mapped is determined by its ordinal position among all the TCI state ID fields;
-	D/U: This field indicates whether the TCI state ID in the same octet is for a joint/downlink or an uplink TCI state. If this field is set to 1, the TCI state ID in the same octet is for joint/downlink. If this field is set to 0, the TCI state ID in the same octet is for uplink;
-	TCI state ID: This field indicates the TCI state identified by TCI-StateId or TCI-UL-StateId as specified in TS 38.331 [5]. If D/U is set to 1, 7-bits length TCI state ID i.e. TCI-StateId as specified in TS 38.331 [5] is used. If D/U is set to 0, the most significant bit of TCI state ID is considered as the reserved bit and remaining 6 bits indicate the TCI-UL-StateId as specified in TS 38.331 [5]. The maximum number of activated TCI states is 16;
-	R: Reserved bit, set to 0.
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Figure 6.1.3.xz-1: Candidate Cell TCI state activation/deactivation MAC CE




As described, the TCI state is identified by TCI-StateId or TCI-UL-StateId. However, we think it is incorrect. TCI-StateId or TCI-UL-StateId is provided inside the container of LTM candidate cell configuration (and under the IE ServingCellConfig). This would mean that UE has to decode the container to do the TCI state activation even before the cell switch, which is not preferable. On the other hand, we already have agreed that the location of configurations of TCI states for the candidate cells is external to the ServingCellConfig(s) of current serving cells and external to the configuration of the LTM candidate cells. In the running CR of 38.331 [2], it is our understanding that the above agreement has been correctly implemented by providing the configurations of candidate cell TCI states outside the container of LTM candidate cell configuration. See [2] for the IEs ltm-dl-OrJointTCI-StateToAddModList-r18 and ltm-ul-TCI-ToAddModList-r18, which are outside the IE ltm-CandidateConfig-r18. 
In [2], the candidate cell TCI states provided in the above-mentioned separate configuration are idenfied by CandidateTCI-StatesId and CandidateTCI-UL-StatesId. Therefore, we suggest to change the fields of TCI-StateId or TCI-UL-StateId in the above-mentioned MAC CE for candidate cell TCI state activation/deactivation into CandidateTCI-StatesId and CandidateTCI-UL-StatesId, respectively. 
Proposal 1. In the MAC CE for candidate cell TCI state activation/deactivation, the TCI state should refer to the ones configured outside LTM candidate cell configuration, e.g. identified by CandidateTCI-StatesId and CandidateTCI-UL-StatesId. 

TCI state indication
This is more within RAN1 domain. So far, RAN1 has identified 3 scenarios for TCI state indication for LTM:
· Scenario 1: Beam indication before cell switch command
· Scenario 2: Beam indication together with cell switch command
· Scenario 3: Beam indication after cell switch command

Scenario 2 is least controversial in RAN1 discussion and has been agreed. For scenario 2, it has been agreed that the TCI indication is carried by MAC CE (the same MAC CE carrying cell switch command). In running CR of 38.321 [1], the following is described for the LTM cell switch command MAC CE.
	6.1.3.xy	LTM Cell Switch Command MAC CE
The LTM Cell Switch Command MAC CE is identified by MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a variable size with following fields (Figure 6.1.3.xy-1):
-	R: Reserved bit, set to 0; [FFS]
-	Target Configuration ID: This field indicates the index of candidate target configuration to apply for LTM cell switch, corresponding to [ltm-CandidateId] as specified in TS 38.331 [5]. The length of the field is 3 bits;
-	Timing Advance Command: This field indicates whether the TA is valid for the LTM target cell (i.e. the SpCell corresponding to the target configuration indicated by Target Configuration ID field). If the value of this field is set to FFF, this field indicates that no valid timing adjustment is available for the PTAG of the LTM target cell (and UE shall perform Random Access to the LTM target cell); Otherwise, this field indicates the index value TA used to control the amount of timing adjustment that the MAC entity has to apply in TS 38.213 [6], and that the UE can skip the Random Access procedure for this LTM cell switch. The length of the field is 12 bits; 
-	TCI state ID: This field indicates and activates the TCI state for the LTM target cell (i.e. the SpCell of the target configuration indicated by the Target Configuration ID field). The TCI state is identified by TCI-StateId as specified in TS 38.331 [5]. If the value of unifiedTCI-StateType in the SpCell of the target configuration indicated by Target Configuration ID field is joint, this field is for joint TCI state, otherwise, this field is for downlink TCI state. The length of the field is 7 bits;
-	UL TCI state ID: This field indicates and activates the uplink TCI state for the LTM target cell (i.e. the SpCell of the target configuration indicated by the Target Configuration ID field). The most significant bits of UL TCI state ID are considered as reserved bits and the remainder 6 bits indicate the TCI-UL-StateId as specified in TS 38.331 [5]. This field is included if the value of unifiedTCI-StateType in the SpCell corresponding to the target configuration indicated by Target Configuration ID field is separate. The length of the field is [8] bits;
-	CFRA info: FFS
Editor’s note: Not capture the Serving Cell ID filed for reference PCell and SCells, unless RAN1 agrees to include later. For example to capture “Serving Cell ID: This field indicates the identity of the Serving Cell in the applied candidate target configuration, to which the TCI state ID refer. The length of the field is 5 bits;”
Editor’s note: FFS whether the TCI state ID field is provided and only provided in RACH-less LTM cell switch case. And FFS UE behaviour for the beam indication field for the RACH-based handover scenario (See RAN1 FFS)
Editor’s note: The format/presence of Timing Advance Command field will be revisited, after RAN1/RAN2 has more solid conclusion For now, FFS on whether the “same TA as source” case and “UE based TA measurement” case need explicity indication(s) in the MAC CE.
Editor’s note: The details for CFRA information in the LTM cell swtich MAC CE is still FFS, e.g. preamble index, mask index, SSB index, etc.
Editor’s note: The information other than Target Configuration ID in this MAC CE (e.g. Timing Advance Command, the TCI state ID) refers to the (target) RRC configuration after the UE has applied the candidate configuration indicated by Target Configuration ID. It does not refer to the (source) RRC configuration in use upon reception of this MAC CE. FFS how to capture this clarification on UE behaviours



For the same reason mentioned in the previous section, the TCI-StateId and TCI-UL-StateId should be replaced by CandidateTCI-StatesId and CandidateTCI-UL-StatesId, respectively.  
Proposal 2. In the MAC CE for LTM cell switch command, the TCI state should refer to the ones configured outside LTM candidate cell configuration, e.g. identified by CandidateTCI-StatesId and CandidateTCI-UL-StatesId. 


TCI operation related to LTM cell switch
After UE performs LTM cell switch, one of candidate cells becomes the new serving cell. It needs to be discussed whether the activated TCI states from the previous serving cell still remain active after cell switch? One design option is to restrict the usage of the activated TCI states for LTM only to the scenarios before/at the cell switch. Following this logic, after UE is switched to the target cell, the TCI state indicated in the cell switching command would be the only used (and activated) TCI state in the target cell (i.e. new serving cell). All other active TCI states will not be retained. Once UE is operating in the new serving cell, gNB can then activate a set of TCI states for LTM candidate cells again.
The second option is the activated TCI state for LTM are retained after cell switching. This could be reasonable because the suitable beams from candidate cells may not change before and after cell switching. Having UE to carry on the activated TCI states can save MAC CE overhead for another unnecessary activation. For example, the retained active TCI states for LTM can be used for subsequent cell switch.  
In case of retaining activated TCI states, if the source cell and the target cell are in different gNB-DU, the source DU should inform the target DU about the retained active TCI states. If the remaining time is not sufficient to specify such case for Rel-18, the retaining of activated TCI states can be restricted to intra-DU case in Rel-18.
Proposal 3. After LTM cell switch, the previously activated TCI states for LTM can be retained in the new serving cell at least for intra-DU case. 

Conclusion
In this paper, we discuss the issues related to candidate cell TCI state activation and indication. The proposals are as follows.
Proposal 1. In the MAC CE for candidate cell TCI state activation/deactivation, the TCI state should refer to the ones configured outside LTM candidate cell configuration, e.g. identified by CandidateTCI-StatesId and CandidateTCI-UL-StatesId. 
Proposal 2. In the MAC CE for LTM cell switch command, the TCI state should refer to the ones configured outside LTM candidate cell configuration, e.g. identified by CandidateTCI-StatesId and CandidateTCI-UL-StatesId. 
Proposal 3. After LTM cell switch, the previously activated TCI states for LTM can be retained in the new serving cell at least for intra-DU case. 
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