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[bookmark: _Ref488331639]Introduction 
In this contribution, we would like to further discuss the remaining L2-centric issues including early synchronization, RACH-less LTM and the content of LTM cell switch MAC CE. 
[bookmark: _Ref178064866]Discussion
[bookmark: _Hlk130474009]Early synchronization
As the FFS left from last RAN2 meeting, further discussion is needed on how to handle the case if the preamble transmission fails due to LBT failure during early synchronization procedure. 
	FFS if UE transmits the preamble without the power ramping upon reception of PDCCH order with retransmission indication if preamble transmission encounter the LBT failure. 



The issue has been discussed in offline email [1] but no consensus was made. There are two options on table as provided in the email:
· Option1: UE autonomously retransmits PRACH preamble without power ramping upon LBT failure as in legacy.
· Option2: UE retransmits without power ramping upon reception of PDCCH order with retransmission indication.
In our understanding, the NW is not aware of the reasons that result in a failed preamble transmission during early sync. If the TA of UE is not obtained successfully, the NW will send another PDCCH order to schedule the retransmission. As we have agreed, each preamble transmission for early sync is triggered by PDCCH order and the RACH procedure towards a candidate cell is considered as complete once the preamble transmission is instructed to the lower layer. If UE perform autonomous retransmission as in Option1, it is questionable on the resources that can be used for retransmissions, e.g., the RACH resources indicated by PDCCH order may not valid anymore since it is possible that the NW has allocated the resources to another UE. Furthermore, since the failure of preamble transmission is not caused by a low transmission power for LBT failure case, the power ramping counter does not need to be increased when the retransmission indication is received. Therefore, Option2 is preferred by us to address the LBT failure case during early sync.
[bookmark: _Toc146696718][bookmark: _Toc146703519][bookmark: _Toc146703686][bookmark: _Toc146696719][bookmark: _Toc146703520][bookmark: _Toc146703687][bookmark: _Toc146696720][bookmark: _Toc146703521][bookmark: _Toc146703688][bookmark: _Toc146696721][bookmark: _Toc146703522][bookmark: _Toc146703689][bookmark: _Toc146696722][bookmark: _Toc146703523][bookmark: _Toc146703690][bookmark: _Toc146696723][bookmark: _Toc146703524][bookmark: _Toc146703691][bookmark: _Toc146696724][bookmark: _Toc146703525][bookmark: _Toc146703692][bookmark: _Toc146696725][bookmark: _Toc146703526][bookmark: _Toc146703693][bookmark: _Toc146696726][bookmark: _Toc146703527][bookmark: _Toc146703694][bookmark: _Toc146696727][bookmark: _Toc146703528][bookmark: _Toc146703695][bookmark: _Toc146696728][bookmark: _Toc146703529][bookmark: _Toc146703696][bookmark: _Toc146824183]UE transmits the preamble without the power ramping upon reception of PDCCH order with retransmission indication if preamble transmission encounter the LBT failure.
RACH-less LTM
CG-based first UL transmission
For RACH-LESS LTM, the configured grants can be preconfigured to UE for first UL data transmission and the CG resources are associated with beams. Upon reception of LTM cell switch command, UE performs the first UL data transmission on the CG occasion associated with the beam indicated by the LTM MAC CE to inform UE’s arrival to target cell.
As defined in TS38.321, UE will start or restart the configuredGrantTimer for the corresponding HARQ process when the UL transmission on CG is performed. The main purpose of introducing CGT is to avoid overriding of the data in HARQ buffer, i.e., if the CGT for a HARQ process is running, new UL transmission on the CG occasion associated with the same HARQ process is not allowed. For LTM, CGT can be reused to guarantee the buffered initial UL message will not be replaced by new UL transmission. 
[bookmark: _Toc142664758][bookmark: _Toc146824184]UE starts the CGT after the first UL data transmission is performed on CG occasion.
Based on the agreement made in previous meeting, the acknowledgement for the first UL data is expected by UE in order to declare the successful completion of RACH-less LTM.
	[bookmark: _Hlk146540582]For RACH-less LTM, the UE considers that LTM execution procedure is successfully complete when the UE determines the NW has successfully received its first UL data.



If UE is configured with CG, further discussion is needed on whether these CG resources can be used for UL data transmissions other than the first UL data. Before the first UL data is confirmed by NW, other new UL transmissions to target cell would be inefficient since there is a risk that the LTM procedure cannot be successfully completed in final. Based on this understanding, it is proposed that UE is not allowed to perform new UL data transmissions on CG before LTM completion.
[bookmark: _Toc142664759][bookmark: _Toc146824185]New UL data transmissions on CG are not allowed before LTM completion.
Upon the CGT expires, the CG occasion associated with the corresponding HARQ process is valid for new UL data transmission as in legacy. While this behaviour may not be followed for LTM considering that other new UL transmissions are not expected before LTM completion. In our understanding, the duration of CGT might be long enough for NW to respond, so if no ack for the first UL transmission is received when the CGT expires, the LTM procedure can be considered as failure.
[bookmark: _Toc142664760][bookmark: _Toc146824186]Upon the expiry of CGT, the LTM procedure is considered as failure if the acknowledgement for the first UL transmission is not received from NW.
According to current specifications, the CG resources can be configured to associate with multiple HARQ processes and the CG occasions are available for transmission if the corresponding CGT is not running. For LTM, it is not expected to perform parallel UL transmissions on CG occasions associated with multiple HARQ processes before LTM completion, so we may have the following alternatives for avoidance:
· Alt1: Only one HARQ process can be used for CG-based UL transmission during LTM, e.g., the HARQ process ID can be based on NW configuration or be 0 in default.
· Alt2: Introducing a restriction in MAC specification to prohibit the use of CG resources associated with other HARQ processes during LTM. 
Alt1 is more desirable since Alt2 may lead to a waste of resources.
[bookmark: _Toc142664761][bookmark: _Toc146824187]Only one HARQ process can be used for CG-based UL transmission for RACH-less LTM. FFS on how to determine the HARQ process id, e.g. use HARQ process 0 by default or rely on NW configuration.
After the LTM procedure is successfully completed, the CG configuration used for the first UL data transmission may not be efficient for the following UL data transmissions, e.g., the association relationship between beams and CG occasions is not needed since legacy beam management procedure will be applied. During last RAN2 meeting, we have the following observation on how to handle the Type1 CG resource on LTM completion.
	Observation: In cases for which it is desired that CG used for LTM is not used further once the UE has made the cell its new serving cell, it is assumed that the network could release Type1 CG resource on LTM completion (existing functionality)



While the legacy behaviour is not enough to restrict that the CG resources are not used by UE after LTM completion, e.g., the CG type1 resources are still available at MAC and the grants can be applied for UL transmissions before released by RRC. Therefore, additional UE behaviour needs to be defined in order to avoid the use of CG resources before the reception of release indication from NW, i.e., it is proposed that the CG type1 resources used for RACH-less LTM are cleared in MAC upon LTM completion. 
[bookmark: _Toc134264309][bookmark: _Toc134643127][bookmark: _Toc134643395][bookmark: _Toc134643431][bookmark: _Toc142664763][bookmark: _Toc146824188]The CG type1 resources used for RACH-less LTM are cleared at least in MAC autonomously by UE upon LTM completion.
Completion indication
For RACH-less LTM, an assumption was made that UE determines the NW has successfully received its first UL data if a PDCCH addressed by C-RNTI is received from the target cell after the first UL data transmission. Further discussion is needed on whether a specific DL assignment should be scheduled by this PDCCH.
	RAN2 assumes For RACH-less LTM, the UE determines successful reception of its first UL data based on receiving a PDCCH addressing the UE’s C-RNTI in the target cell scheduling a new transmission after the first UL data, (FFS if specified contents should be transmitted with this transmission, e.g. as LTE MAC CE). 



Reception of new UL transmission scheduling for the same HARQ process as the one used for first UL transmission can be an option, i.e., UE determines the first UL data has been successfully transmitted if the NDI is toggled. While the reception of new transmission scheduling can not be guaranteed, waiting for the schedulling of new transmission may lead to latency on declaring a LTM completion, thus an explicit DL message is required. In our understanding, cell switch can be considered as completed if a DL message for LTM success indication confirmation is received, e.g., contention resolution MAC CE as in R14 RACH-Less HO can be reused or RAN2 can further discuss which DL message is utilized for LTM success indication confirmation.
[bookmark: _Toc146541594][bookmark: _Toc146824189]For RACH-Less LTM, handover is considered as completed if a UE contention resolution MAC CE is received.
TA validation
In RAN2#123 meeting, RAN2 agreed to focus on “without RAR” early sync procedure as TA of candidate cell can be indicated in LTM cell switch command.
	For PDCCH ordered early TA acquisition without RAR, there is no need for UE to maintain the TA timer for candidate cell (i.e. it is NW implementation to determine the TA validity), TA is given in the cell switch MAC CE (when available in the network). 
RAN2 doesn’t see a need for a solution with RAR in for Rel-18. 



With the PDCCH order triggered by early sync, UE performs preamble transmission to assist candidate cell to obtain the TA info. Then NW triggers LTM cell switch with the previously obtianed TA. As we know, the TA is determined by candidate/target cell, and the cell switch is triggered by souce serving cell. One potential issue is that the source serving cell may include the TA info that indicated by candidate/target cell in the LTM cell switch command and deliver it to UE to trigger cell switching. While the indicated TA may be outdated due to UE movement since it is not a real-time estimation. 
To guarantee the validity of the indicated TA, we can follow similar way in R17 SDT to check the validity of the TA. In R17 SDT, UE will store the RSRP of the downlink pathloss reference for TA validation upon reception of RRC release message, and then compare the RSRP difference when UE is performing the TA validation. If the RSRP change does not exceed the configured threshold, UE assumes the TA is valid. 
In RACH-less LTM, similar principle can be followed. UE stores the RSRP of the downlink pathloss reference upon performing the preamble transmission. And when LTM cell switch command is received, UE compares the RSRP change for TA validation. If TA is not valid, UE can fallback to RACH-based LTM.
[bookmark: _Toc146541595][bookmark: _Toc146824190]RAN2 further study whether to evaluate the TA validity, i.e. upon reception of LTM cell switch command, UE check the TA validity of target cell by comparing the RSRP change.
LTM cell switch MAC CE
In last meeting, great progress was made for the content of LTM cell switch MAC CE. And the following agreements have been achieved.
	[bookmark: OLE_LINK155]BWP ID is not in the LTM cell switch MAC CE, but only based on the RRC configuration. 
Scell activation state is not in the LTM cell switch MAC CE, but only based on the RRC configuration
Will have CFRA resource related information field in LTM cell switch MAC CE (unless serious issues are found). 
Not introduce UL grant related information field in LTM cell switch MAC CE.
Not introduce C-RNTI information field in LTM cell switch MAC CE.
Not introduce LTM supervisor timer value field in LTM cell switch MAC CE.
The size of “Target Configuration ID” field in the LTM Command MAC CE is 3-bits, and the maximum number of LTM candidate cells in RRC configuration is 8.
No need to specify processing order
The UE will do RACH-less when: 
- TA value is provided in the cell switch MAC CE (already agreed, TA=0 is assumed to be covered by this)
- When the UE shall apply the same TA value as the source (already agreed) FFS how the UE knows this. 



As agreed, CFRA related information can be included in the LTM cell switch MAC CE. Further discussion is needed on the details of CFRA info. 
In our understanding, the intention to include the CFRA info in LTM cell switch MAC CE is to introduce the feasibility for NW to indicate the CFRA resources dynamically upon the execution of LTM, in which way NW does not need to reserve a set of CFRA resources for a UE by including the configuration in RRC as legacy. The CFRA info included in LTM cell switch may aims to achieve a similar function as DCI format 1_0 to trigger CFRA. Therefore, the content of DCI format 1_0 can be simply followed which includes RACH preamble, UL/SUL indicator, SSB index, PRACH mask index.
[bookmark: _Toc146541597][bookmark: _Toc146824191]CFRA info contained in LTM cell switch MAC CE includes RACH preamble, UL/SUL indicator, SSB index, PRACH mask index, i.e., follow PDCCH order.
Another open issue regards to how the UE knows that the same TA value as the source shall be applied for target cell. For the design of LTM cell switch MAC CE, 12bits have been reserved for the indication of TA command as in current MAC running CR. We think it would be beneficial to achieve a simpler signalling design by re-using this field to cover the case that the TA of target cell is the same as one of current serving cells, i.e., the absolute TA value of the target cell is explicitly indicated by the LTM cell switch MAC CE. 
[bookmark: _Toc146541596][bookmark: _Toc146824192]For same TA value case, the TA value of the target cell is explicitly indicated by LTM cell switch MAC CE.
[bookmark: _Toc133575977][bookmark: _Toc133575996]Conclusion
Based on the discussion in section 2 we have following observations:
Proposal 1	UE transmits the preamble without the power ramping upon reception of PDCCH order with retransmission indication if preamble transmission encounter the LBT failure.
Proposal 2	UE starts the CGT after the first UL data transmission is performed on CG occasion.
Proposal 3	New UL data transmissions on CG are not allowed before LTM completion.
Proposal 4	Upon the expiry of CGT, the LTM procedure is considered as failure if the acknowledgement for the first UL transmission is not received from NW.
Proposal 5	Only one HARQ process can be used for CG-based UL transmission for RACH-less LTM. FFS on how to determine the HARQ process id, e.g. use HARQ process 0 by default or rely on NW configuration.
Proposal 6	The CG type1 resources used for RACH-less LTM are cleared at least in MAC autonomously by UE upon LTM completion.
Proposal 7	For RACH-Less LTM, handover is considered as completed if a UE contention resolution MAC CE is received.
Proposal 8	RAN2 further study whether to evaluate the TA validity, i.e. upon reception of LTM cell switch command, UE check the TA validity of target cell by comparing the RSRP change.
Proposal 9	CFRA info contained in LTM cell switch MAC CE includes RACH preamble, UL/SUL indicator, SSB index, PRACH mask index, i.e., follow PDCCH order.
Proposal 10	For same TA value case, the TA value of the target cell is explicitly indicated by LTM cell switch MAC CE.
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