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1. Introduction
In the past RAN2 meetings, there were some agreements on the LTM cell switch. 
Agreements in RAN2#121 [1]:
	No consensus to support HARQ continuation (and in order to resume discussion some new input may be needed, e.g. quantitative evidence of a serious problem).
To determine if to reset L2 or not is based on RRC configuration (e.g. set of cells. FFS if separate for RLC, MAC, PDCP). 



Further agreements in RAN2#121bis-e [2]:
	Following behaviors of LTM supervisor timer are agreed: 
- 1: The UE starts the LTM supervisor timer, upon reception of the LTM cell switch MAC CE;
- 2: The UE stops the LTM supervisor timer, upon successful completion of LTM cell switch;
- 3: If the LTM supervisor timer for MCG expires, as baseline, the UE considers LTM failure and initiates RRC re-establishment. (SCG switch case FFS)
LTM supervisor timer is RRC layer timer.



In this contribution, we discuss further details on MAC reset issue and provide our views.
2. Discussion
2.1	MAC reset determination
In RAN2#121, it was agreed to determine if the L2 reset is done or not based on the RRC configuration. To our understanding, this L2 reset would intend at least MAC reset and whether there is separate control for RLC and PDCP remains as FFS. Now we focus on the MAC reset.
As per the offline discussion 021 in RAN2#120 [3], there are some options on the table. It seemed the option using the LTM candidate ID (as example) to list a set of cells for partial MAC reset got larger supports. Apart from actual details in that approach, RAN2 should discuss other aspects with assuming that approach. Here we discuss two aspects (a) who to decide and (b) how to indicate.

(a) Who to decide full/partial MAC reset
At first, it is obvious that the full MAC reset is applied for inter-DU LTM. A question is who decides for intra-DU LTM. The simplest way would be that partial MAC reset is applied to LTM between any pair of cells managed by one DU and full MAC reset is applied otherwise. In this way, the CU can manage based on differentiation between LTM configuration prepared by source DU and LTM configurations prepared by candidate DUs. However, this way may unnecessarily restrict on the network implementation.
Other way is that the MAC reset type (full or partial) is decided by corresponding DU, i.e. source DU decides for intra-DU LTM and the candidate DU(s) decide for LTM among candidate cells of each DU. This way gives more flexibility for the network and helps at least if some networks do not apply the partial MAC reset even in intra-DU LTM. We think this is more reasonable.
Yet another way is that the MAC reset type (full or partial) is decided by the CU (i.e. its implementation). However, considering that the MAC is managed by the DU, the DU should have control for the MAC reset especially in a multi-vendor network. Based on the observations, the second way seems better.
Proposal 1: RAN2 to agree that the MAC reset type (full or partial) is decided by corresponding DUs as follows:
· Source DU decides for a) LTM between source cell and candidate cells of the S-DU and also b) subsequent LTM among candidate cells of the S-DU,
· Candidate DU decides for subsequent LTM among candidate cells of the candidate DU

(b) How to indicate full/partial MAC reset
As shown in the Proposal 1, we assume that both the source DU and the candidate DU(s) can decide the MAC reset type (full or partial) for LTM among cells managed by each DU, on top of the fundamental assumption that inter-DU LTM needs full MAC reset. In the example shown in the last RAN2#121bis-e (e.g. LTM-CandidateConfig [4]), it was assumed that the indication (e.g. set of cells by ltm-CandidateId) is provided in the RRC message generated by the source cell, where we assume it is the CU to generate that. However, as pointed out during the offline 017 [5], it is still open whether the decision is based on set of cells or a specific ID (set ID):
· Option 1: indicate by a list including set of cells
· Option 2: indicate by set IDs
In the Option 1, a list including set of cells is configured. It is assumed that if the source cell and the target cell are within the same set, the UE performs the partial MAC reset. Otherwise, the UE performs the full MAC reset. This option assumes all the candidate cells are included in only one set of cells. In the option 2, a set ID is added to all the candidate cells. It is assumed that if the same set ID is allocated to the source cell and the target cell, the UE performs the partial MAC reset. Otherwise, the UE performs the full MAC reset. 
Comparing two options, as the Option 2 does not need a separate list and the number of set IDs will not be so many (e.g. 4 sets), it can potentially save signalling overhead compared to the Option 1. On the other hand, the Option 1 does not need the set ID which is introduced only for this purpose and thus it may be simpler. There is pros and cons in both options.
Proposal 2: RAN2 to discuss and decide which option (set of cells or set ID) is introduced for MAC reset indication.

2.2	SCell activation/deactivation
In RAN2#119bis-e, there was FFS regarding the SCell activation/deactivation during the LTM.
FFS if it should be possible to perform SCell activation/deactivation (amongst SCells associated with the candidate configuration) simultaneously with L1 L2 mobility trigger MAC CE (if so, FFS how this is determined).
The SCell(s) assumed here is among SCells associated with the candidate configuration. We understand that the main benefit of this point is to activate the SCell(s) directly.
During the discussions in the past meeting, it was pointed out that the SCell(s) activation/deactivation should be decided by the target cell. If the target cell is managed by another DU, it would not be appropriate for the source DU to trigger SCell(s) activation/deactivation during the LTM. On the other hand, if the target cell is also managed by the source DU, then it might be useful to do this. For this case, as discussed in [6], the source DU can send the SCell Activation/Deactivation MAC CE together with the LTM cell switch command MAC CE. This may be sufficient. Thus, RAN2 should firstly discuss feasibility of this approach. If it is not feasible, the SCell activation/deactivation can be performed during intra-DU LTM only, not inter-DU LTM.
Proposal 3: If RAN2 can agree that the network can send the SCell Activation/Deactivation MAC CE with the LTM cell switch command MAC CE, it is up to network whether to activate/deactivate SCell(s) at LTM cell switch for intra-DU LTM.

2.3	L2 handling
In the above discussions, we focus on the MAC reset. In the LTM, the UE may or may not perform the RLC re-establishment and the PDCP data recovery. We understand that when the partial MAC reset is applicable, there is no need for the RLC re-establishment and the PDCP data recovery. On the other hand, when the full MAC reset is applied, there may or may not be need for the RLC re-establishment and the PDCP data recovery. This is related to the proposal 2 (granularity of cell grouping for MAC reset). At this moment, we think that RAN2 can confirm the basic assumption for the partial MAC reset case.
Proposal 4: RAN2 to confirm that if the partial MAC reset is applied, the RLC re-establishment and the PDCP data recovery are not required.

Another issue in the L2 handling is the SRB discard. In case of reconfigurationwithSync without security key change, PDCP re-establishment for SRBs is not performed, but those PDCP SDUs/PDUs stored in the PDCP entity are actually RRC signalling towards the source cell. Those RRC message may cause problems if the UE transmits them to the target cell as these messages may be SpCell specific. Therefore, PDCP SDU discard procedure for SRB is performed instead of discarding those PDCP SDU/PDUs to avoid any unnecessary confusion to the network. Currently, UE performs it based on explicitly indication discardOnPDCP received from the network. In the LTM, the security key is not changed regardless of intra-DU or inter-DU and therefore PDCP SDU discard for SRBs shall always be performed.
We discuss how to trigger the UE to always perform the PDCP SDU discard for SRBs during LTM cell switch. Since it was agreed that “The RadioBearerConfig IE can be optionally supported in an LTM candidate configuration”, always configuring discardOnPDCP in the LTM candidate configuration would results in a mandatory supported RadioBearerConfig IE in LTM candidate configuration. To solve this, the UE can just implicitly perform (i.e. without RRC IE) PDCP SDU discard for SRBs during LTM. And this can be applied to each of LTM cell switch (i.e. initial as well as subsequent LTM).
Proposal 5: During the LTM cell switch, the UE implicitly performs (i.e. without RRC IE) PDCP SDU discard for SRBs.

3. Conclusion
In this contribution we discussed some more details on MAC reset issue and made the following proposals.

Proposal 1: RAN2 to agree that the MAC reset type (full or partial) is decided by corresponding DUs as follows:
· Source DU decides for a) LTM between source cell and candidate cells of the S-DU and also b) subsequent LTM among candidate cells of the S-DU,
· Candidate DU decides for subsequent LTM among candidate cells of the candidate DU
Proposal 2: RAN2 to discuss and decide a granularity of cell grouping to be supported for the MAC reset type selection.
Proposal 2a: If RAN2 to decide that sub-grouping for candidate cells provided by the candidate DU is supported, send an LS to RAN3 to ask necessary considerations.
Proposal 3: If RAN2 can agree that the network can send the SCell Activation/Deactivation MAC CE with the LTM cell switch command MAC CE, it is up to network whether to activate/deactivate SCell(s) at LTM cell switch for intra-DU LTM.
Proposal 4: RAN2 to confirm that if the partial MAC reset is applied, the RLC re-establishment and the PDCP data recovery are not required.
Proposal 5: During the LTM cell switch, the UE implicitly performs (i.e. without RRC IE) PDCP SDU discard for SRBs.
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Annex for reference [4]

–	LTM-CandidateConfig
The IE LTM-CandidateConfig is used to provide LTM candidate cell configuration.
LTM-CandidateConfig information element
-- ASN1START
-- TAG-LTM-CANDIDATECONFIG-START

LTM-CandidateConfig-r18 ::=   SEQUENCE {
    lte-ReferenceConfiguration-r18        OCTET STRING (CONTAINING RRCReconfiguration),                      OPTIONAL,   -- Cond FirstLTM-Candidate
    ltm-CandidateToReleaseList-r18        LTM-CandidateToReleaseList-r18                                     OPTIONAL,   -- Need N
    ltm-CandidateToAddModList-r18         LTM-CandidateToAddModList-r18                                      OPTIONAL,   -- Need N
    ltm-CandidateResetL2-List-r18           SetupRelease { LTM-CandidateResetL2-List-r18 }                   OPTIONAL    -- Need M
    ...
}

LTM-CandidateToReleaseList-r18 ::= SEQUENCE (SIZE (1..maxNrofCellsLTM-r18)) OF LTM-CandidateId-r18           OPTIONAL    -- Need N

LTM-CandidateToAddModList-r18 ::= SEQUENCE (SIZE (1..maxNrofCellsLTM-r18)) OF LTM-Candidate-r18

LTM-Candidate-r18 ::=     SEQUENCE {
    ltm-CandidateId-r18                   LTM-CandidateId-r18,
    ltm-Config-r18                        OCTET STRING (CONTAINING RRCReconfiguration),
    ltm-ConfigComplete-r18                ENUMERATED {true}                                                  OPTIONAL    -- Need R
    ...
}

LTM-CandidateResetL2-List-r18 ::= SEQUENCE (SIZE (1..maxNrofCellsLTM-r18)) OF LTM-CandidateId-r18

Editor’s Note: FFS on whether the LTM-CandidateNoResetL2-List field should include separate reset flags for MAC, RLC, and PDCP recovery.

-- TAG-LTM-CANDIDATECONFIG-STOP
-- ASN1STOP

	LTM-CandidateConfig field descriptions

	ltm-Config
This field includes an RRCReconfiguration message used to configure an LTM candidate cell. This field shall include the CellGroupConfig IE, and it may also include the RadioBearerConfig IE, and MeasConfig IE.

	ltm-ConfigComplete
This field indicates whether the LTM candidate cell configuration within ltm-Config is a complete configuration and thus the UE shall not use the LTM reference configuration within the field lte-ReferenceConfiguration.

	ltm-CandidateNoResetL2-List
This field includes a list of LTM candidate cell identifiers for which the full L2 reset is needed upon an LTM cell switch.

	ltm-ReferenceConfiguration
This field includes an RRCReconfiguration message used to configure a reference configuration for LTM. 



	Conditional Presence
	Explanation

	FirstLTM-Candidate
	This field is mandatory present upon the first configuration of LTM-CandidateConfig. Otherwise, the field is optionally present, Need M.




