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Introduction
The Contribution is to raise some remaining issues and corresponding resolution for the LTM.
[bookmark: _Toc156129771]Discussion 
RACH based LTM
In the RAN2#125 meeting, the SSB check is agreeable to be implemented for the MAC CE based CFRA due to there is a concern of the SSB indicated by NW is not good enough to successfully performing the CFRA which may result in LTM failure. And in the current specification, the MAC CE based CFRA will fallback to the legacy CFRA (e.g. RRC based CFRA) when the SSB indicated by LTM Cell Switch MAC CE is lower than the threshold. 
This may be problematic since one motivation of introducing MAC CE based CFRA is for saving the CFRA resources by sharing a CFRA resource pool among different UEs. If NW indicates CFRA by MAC CE, the RRC configured CFRA may become “contention” RACH resource. If UE uses this “RRC configured CFRA” but actually there could be contention, the MAC procedure may not handle this well (e.g. Msg3 UL grant may have collision among UEs).
[bookmark: _Toc11003]MAC CE based CFRA fallback to the RRC based CFAR will cause the RACH collision between difference UEs those are sharing the same CFRA resource pool.
For resolving the issue mentioned in observation 1, one direct way is that the MAC CE based CFRA only can be allowed to fallback to the CBRA (e.g. by using rach-ConfigCommon).
[bookmark: _Toc163205268]The CFRA triggered by LTM Cell switch MAC CE shall fallback to the CBRA if the RSRP value of the indicated SSB is not above the threshold.

Initialization of TCS states for candidate cell
In TS 38.331, the candidateTCI-State or the CandidateTCI-UL-State is introduced and can be activated via Candidate Cell TCI States Activation/Deactivation MAC CE for UE to perform the early DL synchronization for LTM cell switch. Considering all those of the candidateTCI-State and/or CandidateTCI-UL-State can be (re)-configured by upper layer, in this case, the default UE behavior shall be applied.  
[bookmark: _Toc21927][bookmark: _Toc15844] The TCI state for the candidate cell (e.g. CandidateTCI-State, or CandidateTCI-UL-State) can be (re)-configured by NW in some case.
[bookmark: _Toc2301][bookmark: _Toc163205269]RAN2 is kindly asked to adopt the text proposal in Annex aspect to clarify that the configured unified TCI state for LTM candidate cells are initially deactivated upon (re)-Configuration by upper layer.
In addition to the configuration/reconfiguration case, the reconfiguration with sync shall be also taken into account for activated TCI state for the candidate cells. For the reconfiguration with sync triggered by LTM, RAN1 have defined that  all TCI states other than the TCI state in LTM Cell switch MAC CE shall be deactivated.
[image: ]


As for the case of the reconfigure with sync not triggered by LTM (e.g. CHO or L3 HO), NW may flush or reconfigure the LTM candidate configuration, besides, the targte cell may have no idea which of those TCI states have been activated, it is safe for UE to initially deactivated all TCI state. We propose:
[bookmark: _Toc22587][bookmark: _Toc163205270]The configured unified TCI state for LTM candidate cell are initially deactivated after reconfiguration with sync which is not triggered by LTM Cell Switch MAC CE.


The timing of LTM Cell Switch
In TS 38.213, the beam application time is defined as below:
	A UE can be provided by a MAC CE in a PDSCH reception on the serving cell [11, TS 38.321] a TCI-State and/or TCI-UL-State in LTM-dl-OrJointTCI-StateToAddModList and/or LTM-ul-TCI-ToAddModList indicating a unified TCI state [6, TS 38.214] for applicable receptions or transmissions on a candidate cell from the number of candidate cells. The UE applies the TCI-State and/or TCI-UL-State, if indicated by the MAC CE, from a first slot that is  after the last symbol of a PUCCH or PUSCH with HARQ-ACK information for the PDSCH providing the MAC CE, and is the SCS configuration for the TBD. If the MAC CE triggers a PRACH transmission [11, TS 38.321], the UE applies the TCI-State for receptions on the candidate cell, and applies a spatial domain filter corresponding to the TCI-State or the TCI-UL-State for transmissions on the candidate cell, that are after the completion of the random access procedure associated with the PRACH transmission on the candidate cell and before a new TCI state is indicated for the candidate cell.


Even though there is something is TBD, it still can be seen that the HARQ-ACK timing is an anchor for calculating the beam application time.
[bookmark: _Toc1423]In RAN1 specification, The beam application time for the TCI state received by LTM Cell switch MAC CE is calculated from the last symbol of PUCCH/PUSCH for ACK/NACK transmission. 
From our understanding, there may be two interpretations based on the observation 3:
· Interpretation 1: The HARQ-ACK shall be mandatory to be sent when UE receiving the LTM Cell switch MAC CE, that means, the PUCCH or PUSCH for HARQ-ACK shall be an actual transmission.
· Interpretation 2: The HARQ-ACK is not mandatory to be sent when UE receiving the LTM Cell Switch MAC CE, that means, the PUCCH or PUSCH for HARQ-ACK can be a virtual transmission.
Assuming the interpretation 1 is correct, that means, the UE should trigger the LTM cell switch after PUCCH/PUSCH transmission for HARQ-ACK which may cause MAC specification impact, to clarify that the UE should trigger the LTM Cell Switch after HARQ-ACK operation is transmitted in the MAC specification.  
Assuming the interpretation 2 is correct, that means, there is no any restriction that UE should not trigger the LTM cell switch until the HARQ-ACK is transmitted, the UE can execute the cell switch as soon as the reception of LTM Cell switch MAC CE., no specification change in RAN2 can be foreseen,
Which interpretation is correct shall be confirmed by RAN1.
[bookmark: _Toc163205271]Send an LS to RAN1 ask whether the HARQ-ACK to the LTM Cell switch MAC CE is mandatory to be sent by considering the beam application time for the TCI-state/TCI-UL-state received in LTM Cell Switch MAC CE.
RACH-less LTM
For the case of RACH-less LTM, there is also one similar issue as MAC CE based CFRA, that is, the TCI state indicated by LTM cell switch MAC CE is not good enough or may become worse so that the RRC completion message would not be successfully transmitted. 
As a result, For CG based LCM, since the CG occasion selection is not allowed for CG based LTM according to the current specification, UE will keep transmitting the same MAC PDU with the same beam until the T304 is running out. 
For DG based LCM, UE will keep using the same DL beam to receive the PDCCH which also may cause the persistent failure of DCI reception until to the expiration of T304.
[bookmark: _Toc26399][bookmark: _Toc22023][bookmark: _Toc25801]The RACH-LTM may suffer the sustainable failure of the very first UL transmission until to the expiration of the supervisor timer if the indicated beam from NW have a higher RSRP but poor SINR. It will result in significantly delay the LTM procedure.
Regarding the issue observed in observation 2, we suggest to introduce a fallback procedure to save the HO delay caused sustained failure of the very first UL transmission. One direct solution is to utilize the a timer, the timer is started as long as the LTM Cell switch MAC CE is received, and if the timer for the first UL data transmission is expired, RACH-less based LTM shall fallback to RACH is triggered.
[bookmark: _Toc5426][bookmark: _Toc28452][bookmark: _Toc163205272]Introduce a timer whose length is shorter than the T304 which shall be started after receiving the LTM Cell switc MAC CE by which the RACH-less LTM is initiated; If such timer is expired before the RACH-less LTM is successful, the ongoing RACH-less LTM shall fallback to the RACH based LTM.
If the RACH-less fallback to the RACH based LTM is allowed, there is a key issue: how the HARQ process for UL grant in RAR to get the MAC PDU containing DCCH message has been stored in a HARQ buffer. In our view, there is a solution existing in the current 38.321 which can be taken into account：
[bookmark: OLE_LINK3]======================= From 38.321 ====================================================
3>	if there is a MAC PDU in the Msg3 buffer and the uplink grant was received on PDCCH for the C-RNTI in ra-ResponseWindow and this PDCCH successfully completed the Random Access procedure initiated for beam failure recovery:
4>	obtain the MAC PDU to transmit from the Msg3 buffer.
4>	if the uplink grant size does not match with size of the obtained MAC PDU; and
4>	if the Random Access procedure was successfully completed upon receiving the uplink grant:
5>	indicate to the Multiplexing and assembly entity to include MAC subPDU(s) carrying MAC SDU from the obtained MAC PDU in the subsequent uplink transmission;
5>	obtain the MAC PDU to transmit from the Multiplexing and assembly entity.
======================= From 38.321 ====================================================
It can be seen the MAC PDU stored in one HARQ buffer can be obtained for the another HARQ process by pushing back the MAC PDU into the Multiplexing and assembly entity. In this sense, we propose that: 
[bookmark: _Toc27850][bookmark: _Toc741][bookmark: _Toc163205273]In case of the RACH-less fallback to RACH-LTM and the MAC PDU containing DCCH message has been stored in a HARQ buffer, when receiving the UL grant from RAR, indicate to Multiplexing and assembly entity to include MAC subPDU(s) carrying MAC SDU from the obtained MAC PDU of the first UL data transmission in the subsequent Uplink transmission.

Conclusion
In this contribution, we provide our views on the harmonize the 2TA into the LTM . We have the following observations and proposals:
Observation 1: MAC CE based CFRA fallback to the RRC based CFAR will cause the RACH collision between difference UEs those are sharing the same CFRA resource pool.
Observation 2: The TCI state for the candidate cell (e.g. CandidateTCI-State, or CandidateTCI-UL-State) can be (re)-configured by NW in some case.
Observation 3: In RAN1 specification, The beam application time for the TCI state received by LTM Cell switch MAC CE is calculated from the last symbol of PUCCH/PUSCH for ACK/NACK transmission.
Observation 4: The RACH-LTM may suffer the sustainable failure of the very first UL transmission until to the expiration of the supervisor timer if the indicated beam from NW have a higher RSRP but poor SINR. It will result in significantly delay the LTM procedure.

Proposal 1:	The CFRA triggered by LTM Cell switch MAC CE shall fallback to the CBRA if the RSRP value of the indicated SSB is not above the threshold.
Proposal 2:	RAN2 is kindly asked to adopt the text proposal in Annex aspect to clarify that the configured unified TCI state for LTM candidate cells are initially deactivated upon (re)-Configuration by upper layer.
Proposal 3:	The configured unified TCI state for LTM candidate cell are initially deactivated after reconfiguration with sync which is not triggered by LTM Cell Switch MAC CE.
Proposal 4:	Send an LS to RAN1 ask whether the HARQ-ACK to the LTM Cell switch MAC CE is mandatory to be sent by considering the beam application time for the TCI-state/TCI-UL-state received in LTM Cell Switch MAC CE.
Proposal 5:	Introduce a timer whose length is shorter than the T304 which shall be started after receiving the LTM Cell switc MAC CE by which the RACH-less LTM is initiated; If such timer is expired before the RACH-less LTM is successful, the ongoing RACH-less LTM shall fallback to the RACH based LTM.
Proposal 6:	In case of the RACH-less fallback to RACH-LTM and the MAC PDU containing DCCH message has been stored in a HARQ buffer, when receiving the UL grant from RAR, indicate to Multiplexing and assembly entity to include MAC subPDU(s) carrying MAC SDU from the obtained MAC PDU of the first UL data transmission in the subsequent Uplink transmission.

References
[1] TS 38.331 i10
[2] TS 38.473 i10








image1.png
21 L1/L2-triggered mobility procedures
<Unchanged part omitted>
A UE can be indicated, by LTM-Config. candidate cells and SS/PBCH blocks per candidate cell for the UE to obtain synchronization and measure
corresponding LI-RSRPs [10, TS 38133 A MAC CE command can activate TCI states, provided by LTM-Candidate-TCL-State-ri§ or/and
LTM-Candidate-TCI-UL-State-r18, associated with SS/PBCH blocks or TRS of corresponding candidate cells. Afier reception of LTM Cell Switch Command
MAC CE [11, T8 38.321], the activated TCI states other than the indicated TCI state in the LTM Cell Switch Command MAC CE are deactivated. The UE is
provided configurations by LTM-CSI-ReportConfigToAddModList for reporting L1-RSRP measurements [6, TS 38.214] that include a number of candidate
cells and a number of SS/PBCH blocks per candidate cell from the number of candidate cells.
<Unchanged part omitted>





