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1	Introduction
This document aims to clarify last open points on LTM interaction with dual connectivity. Two different procedures is discussed in the paper: 1) MCG LTM when UE is in dual connectivity and 2) SCG LTM.
2 LTM with dual connectivity
The clarification related to LTM for dual connectivity procedures can be categorized into two separate categories, namely, 1) execution of LTM for PCell when UE is in dual connectivity 2) execution of LTM for PSCell change without MN involvement. 
2.1 LTM for PCell change when UE is in dual connectivity
Agreement in RAN2 #121bis-e
	1b) The case of PCell change (MCG) by LTM, without SCG is supported (If there is an SCG configuration it is released at LTM execution).


Agreement in RAN2 #123bis
	UE only releases SCG configuration at MCG LTM execution if configured by the network (revert prior agreement). No intention to optimize further bearer handling for this case. 


The agreement in #123bis reverted the agreement in 121bis-e enables the following three scenarios:
1) MCG change without SCG change
2) MCG change with SCG release
3) MCG change with SCG change
The scenario 3) requires UE to report PSCell measurements. It can be argued that the procedure can be supported through blind PSCell change and this would not cause too much specification work. If the SCG is changed without monitoring measurements of the candidate PSCell(s), the PSCell change can result in failure. However, if this procedure can fail frequently the benefit of specifying this is questionable. 
Proposal 1:  LTM for simultaneous PCell and PSCell change should not be supported unless no specification impact is foreseen in Rel. 18.
The latest stage of RRC CR captures the following text for mrd-SecondaryCellGroupConfig:
	mrdc-SecondaryCellGroupConfig
This field is used to configure and release an SCG in NR-DC and NE-DC. In case the RRCReconfiguration message is part of an LTM-Candidate IE associated with the MCG, if this field is present its value can only be set to release. 



The above agreement addition to 38.331, clarifies that for LTM this IE cannot be added for PSCell change. However, the UE behavior in case the IE is not present is vague. The intent of the agreement is also to cover an implicit indication with the lack of “mrdc- SecondaryCellGroupConfig”.
Proposal 2: Keeping the SCG configuration is implicitly indicated to the UE in LTM procedure with the lack of mrdc- SecondaryCellGroupConfig IE.
2.2 LTM for PSCell change
Agreement in RAN2 #123bis
	· UE need to send an UL transmission for procedure competion also for SCG case. If SRB3 is not configured, FFS exactly if / what modification to 3GPP TS is needed.


Agreement in RAN2 #123
	· 2b) The case of SCG LTM, without MN involvement is supported 


Agreement in RAN2 #123bis
	· For SCG configured LTM in NR-DC scenario, in the case of RLF on PSCell / SCG LTM execution failure / PSCell change failure, UE shall
- If the MCG transmission is not suspend, SCG failure information procedure will be triggered;
- Otherwise, RRC re-establishment will be executed.
· For SCG configured LTM in NR-DC scenario, LTM recovery for SCG is not supported.


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



There are 3 issues that are left open with respect to previous agreements:
1) Support of SCG LTM and necessary specification changes
2) Completion of SCG LTM procedure
3) Specification change related to not support SCG LTM for recovery.
2.2.1 LTM for PSCell change without MN involvement SRB3 is used
The steps involved in SN controlled SCG LTM with SRB3 is similar to that of LTM procedure with MCG. During the preparation phase, the UE transmits L3 measurement reports to the serving PSCell via SRB3 based on the SCG measConfig and ReportingConfig. The SN decides for the LTM assisted PSCell change and configures potential target PSCell(s) under the SN. The SN configures the potential PSCell(s) and shares the prepared RRC Reconfiguration of the potential target PSCell(s) to the UE and the LTM triggering conditions to the serving DU. In the synchronization phase, the UE can acquire the TA information of the potential target PSCell, this procedure is controlled by the serving DU. The UEs transmit the L1 measurement reports to the serving DU. Serving DU reads the measurements and as soon as any of the target PSCell(s) LTM condition is fulfilled, the serving PSCell transmits the cell change command through a MAC CE. UE, upon reception of the MAC CE, detaches from the serving PSCell and applies the stored target PSCell configuration. It then initiates Random access procedure (not required if there has been successful early sync and TA is obtained) and in case of successful RA, UE synchronizes to the new candidate PSCell and transmits RRC Reconfiguration complete message.  The above behavior is enabled including the LTM-config IE in the SN RRCReconfiguration message which is already captured in the running CR.
Observation 1: No additional impact in the specification is observed in case for LTM in SCG where the LTM procedure for SCG is controlled by the SN and SRB3 is used. 
 2.2.2 LTM for PSCell change without MN involvement SRB3 is not used
UEs transmit their L3 measurement reports to the MN over SRB1 which in turn is shared by the SN over Xn interface. Based on the L3 measurement reports, SN decides for SN modification (change of existing PSCell(s) configuration or addition of new PScell(s)). SN determines SN RRC Reconfiguration message and SCG LTM configuration. The SN shares SN modification request along with SCG LTM configuration to the MN and the MN in turn relays the RRC Reconfiguration message to the UEs over SRB1. The UE stores these new SCG LTM configurations. UE then shares the RRC Reconfiguration Complete to the MN. The MN relays this successful reception of the RRC Reconfiguration Complete message to the SN using SN Modification Confirmation signal. The UE then transmits the LI measurement reports to the serving DU. Once the SCG LTM condition is met, the serving DU triggers the cell change through the MAC CE and UE triggers the RA procedure with candidate PSCell (in case early TA acquisition is not used). In case early TA acquisition is used the UE will transmit an UL message e.g., the Power Headroom Report (PHR) in UL. The current draftCR for MAC specification captures the RACH-less LTM cell switch completion as below.
Running CR TS 38.321 – Section 5.3.1	DL Assignment reception
	2>	if there is an ongoing RACH-less LTM cell switch; and
2>	if the downlink assignment has been received on the PDCCH for the MAC entity's C-RNTI after the first PUSCH transmission to the Serving Cell; and 
2>	if the downlink assignment is for a new transmission:
3>	consider the LTM cell switch to be successfully completed and indicate it to upper layers.



Running CR TS 38.321 – Section 5.4.1	UL Grant reception
	2>	if there is an ongoing RACH-less LTM cell switch; and
2>	if the uplink grant has been received on the PDCCH for the MAC entity's C-RNTI after the first PUSCH transmission to the Serving Cell; and 
2>	if the uplink grant is for a new transmission on the same HARQ process used for the first PUSCH transmission to the Serving Cell:
3>	consider the LTM cell switch to be successfully completed and indicate it to upper layers.



However, the meaning of the first UL transmission in MCG LTM and SCG LTM without SRB3 will be different. While the first UL transmission in MCG LTM means the transmission of RRCReconfiguration complete message it is unclear what will be the specific message by the UE in SCG LTM without SRB3. This is illustrated with the Figure 1 below. In the MCG LTM UE is allocated with an UL grant for the RRCReconfComplete message in the target configuration. So, it can use the UL grant to transmit the RRCReconfigurationComplete message. And the reception of the new UL grant is used to consider the completion of the LTM cell switch procedure. However, in the SCG LTM without SRB3 case UE uses  MCG radio link to transmit the SN RRCReconfigurationComplete message. Thus, only the second UL grant will be considered for the completion of the completion of LTM cell switch. This is not a technical problem, but it would be beneficial if this is clarified for further feature implementation, RAN4 and RAN5 work.
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Figure 1: Interruption time for SCG LTM without SRB3 with UL grant reception if the MAC specification is kept as is. 
For simplifying the understanding of the specification, a note can capture this difference.
Proposal 3: Agree to the TP in A.3 for a note for clarifying the procedural difference considered by the UE to trigger the RACHless SCG LTM completion procedure in case SRB3 is not used.

2.2.3 SCG LTM co-existence with (Conditional) PSCell change.
The SCG LTM is limited to intra-CU scenario. Thus, after the execution of an inter-SN CPC the UE cannot use the previous SCG LTM configurations. For the case of intra-SN CPC, the network, or the serving CU, can ensure that the intra-SN CPC is not configured while SCG LTM is configured to the UE. 
Proposal 4: Network implementation ensures that intra-SN CPC and SCG LTM is not configured at the same time to the UE.
Thus, it makes sense that UE releases the inter-SN CPC configurations after SCG LTM execution. 
Proposal 5: UE releases all stored CPC configurations after SCG LTM execution.
Similarly, as the SCG LTM configurations is only valid within the same CU, and the network would not configure intra-SN CPC and SCG LTM at the same time. The UE should release all SCG LTM configurations after PSCell change including CPC. 
Proposal 6: Network implementation ensures that the UE releases all stored SCG LTM configurations after Conditional PSCell change and inter-SN PSCell change.
Proposal 7: Agree to the text proposal in Annex A.1
WID indicates:
	Note 3: The procedure of L1/L2 based inter-cell mobility are applicable to the following scenarios:
· Standalone, CA and NR-DC case with serving cell change within one CG
· Intra-DU case and intra-CU inter-DU case (applicable for Standalone and CA: no new RAN interfaces are expected)
· Both intra-frequency and inter-frequency
· Both FR1 and FR2
· Source and target cells may be synchronized or non-synchronized


Use of conditional PSCell change is strictly limited to the cases where the SCG is controlled by NR. The same should be indicated for SCG LTM as well. The SCG LTM cannot be used in EN-DC or NGEN-DC scenarios.
Proposal 8: Agree to the text proposal in Annex A.2.
4	Conclusion
This paper makes the following observations and proposals.
Proposal 1: Do not support LTM for simultaneous PCell and PSCell change in Rel 18.
Proposal 2: Keeping the SCG configuration is implicitly indicated to the UE in LTM procedure with the lack of mrdc- SecondaryCellGroupConfig IE.
Observation 1: No additional impact in the specification is observed in case for LTM in SCG where the LTM procedure for SCG is controlled by the SN and SRB3 is used. 
Proposal 3: Capture the note for clarifying the procedural difference considered by the UE to trigger the RACHless SCG LTM completion procedure in case SRB3 is not used:
NOTE: In case of SCG LTM without SRB3 the completion with UL grant reception refers to the second UL grant received from the serving cell.
Proposal 4: Network implementation ensures that intra-SN CPC and SCG LTM is not configured at the same time to the UE.
Proposal 5: UE releases all stored CPC configurations after SCG LTM execution.
Proposal 6: Network implementation ensures that the UE releases all stored SCG LTM configurations after Conditional PSCell change and inter-SN PSCell change.
Proposal 7: Agree to the text proposal in Annex A.1
Proposal 8: Agree to the text proposal in Annex A.2.
Annex A
A.1 Text proposal related to UE release
Excerpt from TS 38.331

-	Before any CPC execution condition is satisfied, upon reception of PSCell change command or PCell change command, the UE executes the PSCell change procedure as described in clause 10.3 and 10.5 or the PCell change procedure as described in clause 9.2.3.2 in TS 38.300[3] or clause 10.1.2.1 in TS 36.300 [2], regardless of any previously received CPC configuration. Upon the successful completion of PSCell change procedure or PCell change procedure, the UE releases all stored CPC configurations. Upon the successful completion of SCG LTM procedure, the UE releases all stored CPC configurations.

A.2 Text proposal related to SCG LTM scenarios
Excerpt from TS 38.300
Conditional PSCell Change, SCG LTM and conditional PSCell addition are not supported for the MR-DC options NE-DC and NGEN-DC. 

A.3 Text proposal related to completion of SCG LTM without SRB3 
Excerpt from TS 38.321

2>	if there is an ongoing RACH-less LTM cell switch; and
2>	if the uplink grant has been received on the PDCCH for the MAC entity's C-RNTI after the first PUSCH transmission to the Serving Cell; and 
2>	if the uplink grant is for a new transmission on the same HARQ process used for the first PUSCH transmission to the Serving Cell:
3>	consider the LTM cell switch to be successfully completed and indicate it to upper layers.
NOTE: In case of SCG LTM without SRB3 the completion with UL grant reception refers to the second UL grant received from the serving cell.
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