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1 Introduction
In this paper, we would like to discuss a problem caused by diffuerent value ranges for the LTM candidate ID in the MAC and RRC specifications.
2 Discussion
It has been agreed that the cell switch command indicates an LTM candidate configuration that the gNB previously prepared and provided to the UE through RRC signalling. Based on the agreement, a LTM configuration ID is used to indicate an LTM candidate configuration. In the RRC, the LTM configuration ID is implemented as the LTM-CanddiateId-r18 IE. In MAC, the configuration ID is implemented as the Target Configuration ID in the LTM Cell Switch Command MAC CE. The LTM candidate ID and the Target Configuration ID basically have the same meaning, that is, the LTM configuration ID in different formats. 
The maximum 8 LTM candidate configurations can be configured to the UE. In the MAC specification, 3 bits (i.e., 8 code points) are used for the Target Configuration ID field. In the RRC specification, the LTM candidate ID (i.e., LTM-CandidateId-r18) is represented as an integer in the range of 1, …, 8. In other words, Target Configuration ID “000” corresponds to LTM-CandidateId-r18 “0”, Target Configuration ID “001” corresponds to LTM-CandidateId-r18 “1”, …, Target Configuration ID “111” corresponds to LTM-CandidateId-r18 “8”.
From the initial draft RRC CR, the value range for the LTM candidate ID (i.e., LTM-CandidateId-r18) has been implemented as 1, …, 8 without any discussion. Until RAN2#124, R2-2312916 proposes two options, i.e., options a and b in proposal 8, as shown below. 
	From R2-2312916
Proposal 8: Use common range for candidate identifiers across RRC/MAC CRs and in RAN1/RAN3 parameters by one of the below options
a. Use LTM-CandidateId as {0..7} in RRC and inform other WG(s) to update their specifications if there is any impact.
b. Update in MAC CR that UE applies candidate configuration with identifier as Target Configuration ID +1 during cell switch.


Option b was agreed only because other WGs need to be informed in case of option a. There was no much technical discussion for options a and b. 
	R2-2312916	Discussion on RRC aspects of LTM	Samsung	discussion
P8, P14 only
-	Ericsson think we go for b , otherwise we need to inform R1. 

Use common range for candidate identifiers across RRC/MAC CRs and in RAN1/RAN3 parameters,  Specifically Update in MAC CR that UE applies candidate configuration with identifier as Target Configuration ID +1 during cell switch.
Confirm that UE may receive mrdc-SecondaryCellGroupConfig set as release even when there is no SCG, for a subsequent LTM and it is not considered as an error. 


Because the LTM candidate ID and the Target Configuraiton ID use different value ranges, MAC has to convert the LTM candidate ID to the Target Configuration ID, i.e., the minus one operation in 38.321 as shown below. 
	6.1.3.75	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 6.1.3.75-1):
-	R: Reserved bit, set to 0;
-	Target Configuration ID: This field indicates the index of candidate target configuration to apply for LTM cell switch, corresponding to ltm-CandidateId minus 1 as specified in TS 38.331 [5]. The length of the field is 3 bits;


As described in 38.321, when MAC receives a LTM Cell Switch Command, MAC indicates the Target Configuration ID to RRC, as shown below. 
	[bookmark: _Toc155999699]5.18.35	LTM Cell Switch Command
The network may instruct the UE to perform LTM cell switch procedure by sending the LTM Cell Switch Command MAC CE described in clause 6.1.3.75.
The MAC entity shall:
1>	if the MAC entity receives an LTM Cell Switch Command MAC CE on a Serving Cell:
2>	indicate to upper layers that the LTM cell switch procedure is triggered and the Target Configuration ID included in the MAC CE;


However, as described in 38.331, RRC expects to receive the LTM candidate ID instead of the Target Configuration ID. 
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Upon the indication by lower layers that an LTM cell switch procedure is triggered, or upon performing LTM cell switch following cell selection performed while timer T311 was running, as specified in 5.3.7.3, the UE shall:
<Unrelated part omitted>
1>	if the LTM cell switch is triggered by an indication from lower layers:
2>	apply the RRCReconfiguration message in ltm-CandidateConfig within LTM-Candidate IE in VarLTM-Config identified by the LTM candidate configuration identity received from lower layers according to clause 5.3.5.3;


As described in section 5.3.5.18.6 in 38.331 (see above), when RRC receives the cell switch indication from MAC, RRC considers the ID value in the cell switch indication as a LTM candidate ID and uses the value to identify a LTM candidate configuration. However, the correct LTM candidate ID value should the value plus 1. Therefore, RRC identifies a wrong LTM candidate configuraiton. This problem is caused by different value ranges used for the Target Configuraiton ID and the LTM-CandidateId.
Observation: 	There is a mismatch problem between MAC and RRC about the ID value in the LTM cell switch indication due to different value ranges used for the Target Configuraiton ID and the LTM-CandidateId.
There are three alternatives to solve the mismtach problem.
1) MAC coverts the Target Configuration ID to the LTM candidate ID and indicates the the LTM candidate ID instead of the Target Configuration ID to RRC. A draft change to 38.321 is as shown below.
	5.18.35	LTM Cell Switch Command
The network may instruct the UE to perform LTM cell switch procedure by sending the LTM Cell Switch Command MAC CE described in clause 6.1.3.75.
The MAC entity shall:
1>	if the MAC entity receives an LTM Cell Switch Command MAC CE on a Serving Cell:
2>	indicate to upper layers that the LTM cell switch procedure is triggered and the LTM candidate ID corresponding to the Target Configuration ID included in the MAC CE;


2) When receiving a Target Configuration ID in a cell switch indication from MAC, RRC coverts the Target Configuration ID to the LTM candidate ID. A draft change to 38.331 is as shown below.
	5.3.5.18.6	LTM cell switch execution
Upon the indication by lower layers that an LTM cell switch procedure is triggered, or upon performing LTM cell switch following cell selection performed while timer T311 was running, as specified in 5.3.7.3, the UE shall:
<Unrelated part omitted>
1>	if the LTM cell switch is triggered by an indication from lower layers:
2>	apply the RRCReconfiguration message in ltm-CandidateConfig within LTM-Candidate IE in VarLTM-Config identified by the LTM candidate configuration identity corresponding to the Target Configuration ID received from lower layers according to clause 5.3.5.3;

	ltm-CandidateId
This field indicates an LTM candidate configuration and corresponds to the Target Configuration ID + 1 as specified in clause 6.1.3.75 [3]. 






3) Update the value range of LTM-CandidateId to 0, …, 7 to algin the value range of the LTM candidate ID with the value range of the Target Configuration ID. A draft change to 38.331 is as shown below.
	–	LTM-CandidateId
The IE LTM-CandidateId is used to identify an LTM candidate configuration.
LTM-CandidateId information element
-- ASN1START
-- TAG-LTM-CANDIDATEID-START

LTM-CandidateId-r18 ::=                             INTEGER (01..maxNrofLTM-Configs-1-r18)

-- TAG-LTM-CANDIDATEID-STOP
-- ASN1STOP

6.4	RRC multiplicity and type constraint values
–	Multiplicity and type constraint definitions
<Unrelated part omitted>
maxNrofLTM-Configs-r18                  INTEGER ::= 8       -- Maximum number of LTM candidate cells
maxNrofLTM-Configs-1-r18                INTEGER ::= 7       -- Maximum number of LTM candidate cells minus 1
maxNrofLTM-Configs-r18-plus-1           INTEGER ::= 9       -- Maximum number of LTM candidate cells plus 1


We also checked different kinds of IDs configured by the RRC signaling and signaled in MAC CEs as shown below. The values ranges for these IDs in the MAC CEs are exactly the same as the value ranges in the RRC signaling. Using different value ranges in the MAC CE and RRC signaling seem not to follow the convention that we have so far.
	ID
	MAC CE
	RRC

	LCG ID
	Buffer Status Report
	logicalChannelGroup                 INTEGER (0..maxLCG-ID)                                              OPTIONAL,   -- Need R


maxLCG-ID                               INTEGER ::= 7       -- Maximum value of LCG ID


	TAG ID (TAG-Id)
	Timing Advance Command
	TAG-Id ::=                          INTEGER (0..maxNrofTAGs-1)

maxNrofTAGs-1                           INTEGER ::= 3       -- Maximum number of Timing Advance Groups minus 1

	TCI state ID (TCI-StateId)
	SP CSI-RS/CSI-IM Resource Set Activation/Deactivation
TCI State Indication for UE-specific PDCCH
Enhanced TCI States Activation/Deactivation for UE-specific PDSCH
Enhanced TCI States Indication for UE-specific PDCCH
Unified TCI States Activation/Deactivation
SP/AP SRS TCI State Indication
Serving Cell Set based SRS TCI State Indication
Enhanced Unified TCI States Activation/Deactivation MAC CE for Joint TCI States
Enhanced Unified TCI States Activation/Deactivation MAC CE for Separate TCI States
LTM Cell Switch Command
Candidate Cell TCI States Activation/Deactivation
Cross-RRH TCI State Indication for UE-specific PDCCH
	TCI-StateId ::=                     INTEGER (0..maxNrofTCI-States-1)


maxNrofTCI-States-1                     INTEGER ::= 127     -- Maximum number of TCI states minus 1.


	PUCCH Resource ID
(PUCCH-ResourceId)
	PUCCH spatial relation Activation/Deactivation
Enhanced PUCCH Spatial Relation Activation/Deactivation
PUCCH spatial relation Activation/Deactivation for multiple TRP PUCCH repetition
PUCCH Power Control Set Update for multiple TRP PUCCH repetition
	PUCCH-ResourceId ::=                    INTEGER (0..maxNrofPUCCH-Resources-1)

maxNrofPUCCH-Resources-1                INTEGER ::= 127


	SRS Resource Set ID (SRS-ResourceSetId)
	SP SRS Activation/Deactivation
Enhanced SP/AP SRS Spatial Relation Indication
SRS Pathloss Reference RS Update
SP Positioning SRS Activation/Deactivation
SP/AP SRS TCI State Indication
	SRS-ResourceSetId ::=                   INTEGER (0..maxNrofSRS-ResourceSets-1)

maxNrofSRS-ResourceSets-1               INTEGER ::= 15      -- Maximum number of SRS resource sets in a BWP minus 1.


Based on the above, we propose:
Proposal: 	RAN2 to discuss the three alternatives to solve the mismatch problem in the LTM cell switch indication in 38.321 and 38.331:
1) MAC coverts the Target Configuration ID to the LTM candidate ID and indicates the the LTM candidate ID instead of the Target Configuration ID to RRC.
2) When receiving a Target Configuration ID in a cell switch indication from MAC, RRC coverts the Target Configuration ID to the LTM candidate ID.
3) Update the value range of LTM-CandidateId to 0, …, 7 to algin the value range of the LTM candidate ID with the value range of the Target Configuration ID.
From our viewpoint, we think that alternative 3) is simipler and follows the convention as other MAC CEs. Therefore, we prefer alternative 3). If RAN2 agrees alternative 3), we don’t see a need to send an LS to inform the agreement. Delegates in companies in RAN2 will synchronize with their delegats in RAN1 and RAN3 internally, and their RAN1 and RAN3 delegates will bring CRs to RAN1 and RAN3 to update the value range in the RAN1 and RAN3 specifications.
3 Conclusion
We propose RAN2 to confirm the mismatch problem in the observation, discuss the three alternatives that solve the problem and agree one of the three alternatives. 
Observation: 	There is a mismatch problem between MAC and RRC about the ID value in the LTM cell switch indication due to different value ranges used for the Target Configuraiton ID and the LTM-CandidateId.
Proposal: 	RAN2 to discuss the three alternatives to solve the mismatch problem in the LTM cell switch indication in 38.321 and 38.331:
1) MAC coverts the Target Configuration ID to the LTM candidate ID and indicates the the LTM candidate ID instead of the Target Configuration ID to RRC.
2) When receiving a Target Configuration ID in a cell switch indication from MAC, RRC coverts the Target Configuration ID to the LTM candidate ID.
3) Update the value range of LTM-CandidateId to 0, …, 7 to algin the value range of the LTM candidate ID with the value range of the Target Configuration ID.



