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1.	Introduction
In this paper, we discuss the RRC open issues introduced in [1].
2.	Discussion
2.1.	FFS whether LTM can be configured in the RRCResume message
Based on the current TS 38.331, the RRCResume message cannot include the RRCReconfiguration message for MCG. This means that the RRCResume message would be expanded to include e.g. the RRCReconfiguration message for MCG if the LTM is configured in the RRCResume message. In our view, the inclusion of the MCG RRCReconfiguration message into the RRCResume message may raise many open issues such as e.g. FFS whether CHO can be configured in the RRCResume message, which is not simple so that RAN2 need more time to discuss on its benefit and impact on specification. Further, it seems that the benefit of the inclusion of LTM configuration into the RRCResume message is marginal because for RRC resume the UE would not select a cell that requires quick mobility such as LTM. Therefore, it makes sense that LTM is not configured in the RRCResume message because of marginal benefit and lack of remaining Rel-18 time.
Proposal 1. LTM is not configured in the RRCResume message.

2.2.	FFS about the co-existance of LTM and CHO
RAN2 discussed on the co-exsistence of LTM and CHO in RAN2#123bis meeting. Some companies think LTM is for capacity and CHO is for robustness, and consequently there are reasons to support the co-existence. In the co-existence scenario, both LTM and CHO can be configured for a specific candidate cell. In this case, the UE may select a cell configured with both LTM and CHO for fast recovery when a failure condition (e.g. RLF, handover failure, etc.) occurs. Based on the current RRC running CR [2], the UE performs the CHO-based fast recovery (i.e. the UE executes CHO to the selected cell) and then subsequently performs LTM-based fast recovery (i.e. the UE executes LTM to the selected cell), which is not an intended UE action for fast recovery when both CHO and LTM are configured for the selected cell. 
Observation 1. If the selected cell while T311 is running is both configured with both LTM and CHO, based on the current running CR the UE sequentially executes CHO and LTM toward the selected cell.
It is straighforward that the UE performs either CHO or LTM based fast recovery when the selected cell is configured for both CHO and LTM. We don’t see any benefit of prioritizing CHO over LTM upon fast recovery based on CHO and LTM configurations and vice versa. Therefore, it is up to UE implementation whether the UE executes CHO or LTM if the selected cell while T311 is running is configured with both CHO and LTM.
Proposal 2. It is up to UE implementation whether the UE executes CHO or LTM if the selected cell while T311 is running is configured with both CHO and LTM.
Based on Proposal 2, we suggest that RAN2 adopt the text proposal in Annex 5.1.
Proposal 3. If Proposal 2 is agreed, RAN2 adopt the change as described in TP in Annex 5.1.
Based on the current running CR [1], the UE keeps the stored configuration for CHO when LTM based recovery is performed. In this case, the UE may perform CHO to the cell, which is the target cell of LTM-based recovery, after LTM-based recovery is failed if the cell is configured both for CHO and LTM. CHO based recovery after the failure of LTM based recovery may lead to increase of data interruption because the configuration for CHO may be invalid upon CHO based recovery.
If the UE performs LTM based failure recovery by executing LTM to the selected cell during the failure recovery, it discards the stored conditional reconfiguration. As a result of the discarding, if LTM based recovery fails (i.e., LTM execution to the selected cell during the recovery is not successful), UE does not re-attempt another failure recovery based on CHO based recovery or based on LTM based recovery but performs legacy re-establishment by initiating cell selection procedure and transmitting the RRCReestablishmentRequest message to the selected cell.
Proposal 4. The UE removes all the entries within the MCG and the SCG VarConditionalReconfig if LTM based recovery is performed.
Based on Proposal 4, we suggest that RAN2 adopt the text proposal in Annex 5.2.
Proposal 5. If Proposal 4 is agreed, RAN2 adopt the TP in Annex 5.2.

2.3.	FFS whether the values of timer T304 should be extended for LTM
In the current TS 38.331, the minimum value of T304 is 50 ms. We think a new value of T304 smaller than 50 ms is needed if the LTM cell switch delay is so small that it is difficult to evaluate the LTM cell switch with T304 of 50 ms. For example, if an LTM cell switch delay is smaller than 10 ms, a new value of T304 smaller than 50 ms may be necessary. To confirm the introduction of a new T304 value, it is necessary to calculate the minimum value of LTM delay. In [3], the LTM cell switch delay is expressed as
DLTM = Tcmd [+ TLTM-RRC-processing or Texecution_time] + TLTM-interrupt,
where Tcmd = THARQ + 3ms, [TLTM-RRC-processing or Texecution_time] is the time for early ASN.1 decoding and validity/compliance check for the RRC configuration of the LTM target cell indicated in the LTM cell switch command, and TLTM-interrupt = TLTM-processing [+ Tfirst-RS + TRS-proc] + TLTM-IU.
The minimum value of THARQ can be achived by immediate HARQ ACK after receiving the LTM cell switch MAC CE, i.e., the next slot of the DL slot for the LTM cell switch MAC CE. Assuming K1=1 and 240 KHz SCS, the minimum value of THARQ is 0.0625 ms. 
Let us assume that the UE has performed early ASN.1 decoding and validity/compliance check of the complete LTM candidate cell configuration prior to the cell switch command for the LTM target cell indicated in the cell switch command. Then, [TLTM-RRC-processing or Texecution_time]  = 0.
TLTM-processing is the time for UE processing, consisting of applying the target cell parameters and L1/L2 change, where the minimum value is 20 ms for FR1 to FR1 and FR2 to FR2 LTM cell switch. Tfirst-RS and TRS-proc are the time for fine time tracking and acquiring full timing information of the target cell and the time for SSB processing, respectively. Tfirst-RS = 0 and TRS-proc= 0 if the target TCI state indicated in the LTM cell switch command is in the LTM candidate cell active TCI state list and L1-RSRP measurement period is not larger than 160 ms.
TLTM-IU is the interruption uncertainty during LTM cell switch, where its minimum value can be achieved by RACH-less LTM cell switch. For RACH-less LTM cell switch, TLTM-IU is the uncertainty on transmitting the first uplink transmission on the target cell. Consider that the UE transmits the first UL signal (e.g., RRCReconfigurationComplete message) right after HARQ ACK transmission for the LTM cell switch MAC CE, i.e., at the next slot of the slot for HARQ ACK. In this case, the minimum value of TLTM-IU is approximately 0.0625 ms if 240 KHz SCS is assumed.
Concludingly, the minimum value of DLTM is about 25 ms. We think some assumed circumstances in the analysis may very rarely occur, which means that the LTM cell switch delay is probably larger than 25 ms. Further, when the UE does not arrive at the target cell long after notification of LTM trigger from the source cell via network signalling, the LTM target cell may trigger RACH for the UE before T304 expiry in a implementation manner. In our view, since T304 based evaluation is not the only way to reduce the mobility interruption from LTM cell switch, there is no need to configure the T304 value tightly.
Proposal 6. RAN2 confirm that an additional value of T304 for evaluating LTM cell switch is not necessary.

2.4. FFS whether ltm-EarlyUL-SyncConfig-r18 is a single configuration or a list of EarlyUL-SyncConfig-r18
In RAN2#123bis meenting, the following is agreed:
As to the CFRA resource related information in LTM MAC CE, it is the information similar to those in the legacy PDCCH order triggered RACH, including preamble index, UL/SUL indicator, SSB index, PRACH Mask index (FFS which config is referring to), and FFS on the Msg1 repetition number, and FFS additional info, 
For PDCCH order RACH, the configuration of CFRA occasion (i.e. rach-ConfigGeneric and ssb-perRACH-Occasion) should be provided to the UE before the PDCCH order. In our view, the above agreement implies that a single configuration of CFRA occasion is enough for multiple UEs to share the single CFRA occasion without collisions. We believe that the assumption of the above agreement may also be valid for this issue. That is, a single configuration of CFRA occasion is sufficient for PDCCH order for early TA without collisions. In other words, multiple configurations of CFRA occasions (i.e. multiple set of rach-ConfigGeneric and ssb-perRACH-Occasion) may be not necessary.
Proposal 7. The field ltm-EarlyUL-SyncConfig-r18 includes a single configuration of EarlyUL-SyncConfig-r18.

3.	Conclusion
In this paper, we have made the following observations and proposals:
Proposal 1. LTM is not configured in the RRCResume message.
Observation 1. If the selected cell while T311 is running is both configured with both LTM and CHO, based on the current running CR the UE sequentially executes CHO and LTM toward the selected cell.
Proposal 2. It is up to UE implementation whether the UE executes CHO or LTM if the selected cell while T311 is running is configured with both CHO and LTM.
[bookmark: _GoBack]Proposal 3. If Proposal 2 is agreed, RAN2 adopt the TP in Annex 5.1.
Proposal 4. The UE removes all the entries within the MCG and the SCG VarConditionalReconfig if LTM based recovery is performed.
Proposal 5. If Proposal 4 is agreed, RAN2 adopt the TP in Annex 5.2.
Proposal 6. RAN2 confirm that an additional value of T304 for evaluating LTM cell switch is not necessary.
Proposal 7. The field ltm-EarlyUL-SyncConfig-r18 includes a single configuration of EarlyUL-SyncConfig-r18.
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5.	Annex
5.1.	Text proposal 1 based on [1]
[bookmark: _Toc124712666]5.3.7.3	Actions following cell selection while T311 is running
Upon selecting a suitable NR cell, the UE shall:
1>	ensure having valid and up to date essential system information as specified in clause 5.2.2.2;
1>	stop timer T311;
1>	if T390 is running:
2>	stop timer T390 for all access categories;
2>	perform the actions as specified in 5.3.14.4;
1>	stop the relay (re)selection procedure, if ongoing;
1>	if the cell selection is triggered by detecting radio link failure of the MCG or re-configuration with sync failure of the MCG or mobility from NR failure, and
1>	if attemptCondReconfig is configured and attemptLTM-Switch is not configured; and
1>	if the selected cell is not configured with CondEventT1, or the selected cell is configured with CondEventT1 and leaving condition has not been fulfilled; and
1>	if the selected cell is one of the candidate cells for which the reconfigurationWithSync is included in the masterCellGroup in the MCG VarConditionalReconfig:
2>	if the UE supports RLF-Report for conditional handover, set the choCellId in the VarRLF-Report to the global cell identity, if available, otherwise to the physical cell identity and carrier frequency of the selected cell;
2>	apply the stored condRRCReconfig associated to the selected cell and perform actions as specified in 5.3.5.3;
NOTE 1:	It is left to network implementation to how to avoid keystream reuse in case of CHO based recovery after a failed handover without key change.
1> if the cell selection is triggered by detecting radio link failure of the MCG or re-configuration with sync failure of the MCG or mobility from NR failure; and
1> if attemptLTM-Switch is configured and attemptCondReconfig is not configured; and
1> if the selected cell is one of the LTM candidate cells in the LTM-Candidate IE within VarLTM-Config associated with the MCG:
2> perform the LTM cell switch procedure for the selected LTM candidate cell according to the actions specified in 5.3.5.x.6.
NOTE: If attemptCondReconfig and attemptLTM-Switch are both configured and if the selected cell is one of the candidate cells for which the reconfigurationWithSync is included in the masterCellGroup in the MCG VarConditionalReconfig and if the selected cell is one of the LTM candidate cells in the LTM-Candidate IE within VarLTM-Config associated with the MCG, it is up UE implementation whether UE attempts CHO or LTM to the selected cell.
 Editor’s Note: FFS about the co-existance of LTM and CHO.
[… below is skipped…]

5.2.	Text proposal 2 based on [1]
5.3.5.3	Reception of an RRCReconfiguration by the UE
The UE shall perform the following actions upon reception of the RRCReconfiguration, upon execution of the conditional reconfiguration (CHO, CPA or CPC), or upon execution of an LTM cell switch:
1>	if the RRCReconfiguration is applied due to a conditional reconfiguration execution upon cell selection performed while timer T311 was running, as defined in 5.3.7.3; or:
1> if the RRCReconfiguration is applied due to a LTM cell switch execution upon cell selection performed while timer T311 was running, as defined in 5.3.7.3:
2>	remove all the entries within the MCG and the SCG VarConditionalReconfig, if any;
[…below is skipped…]
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