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1. Introduction
[bookmark: OLE_LINK1]This paper discusses some remaining issues on the L2 centric parts, which are captured by the current 38.321 running CR [1] and also collected as open issues within the open issue list. In details, the following issues are covered by this paper,
· The co-existence between LTM and LBT 
· CG-based RACH-less cell switch
· Cross-layer indication upon LTM execution
· Details of LTM cell switch command MAC CE
· UE behavior on handling the TCI state of the LTM command
Section 2 gives the detailed discussion of this paper, and followed by Section 3 that gives the summary of this paper.
2. Discussions
2.1 The co-existence between LTM and LBT 
On the power control for early RACH upon a certain candidate cell, last meeting we had agreed to reuse the legacy power ramping counter to determine the transmission power upon sending preamble,
	R2 assumes For counting the power ramping step for early RACH, Reuse PREAMBLE_POWER_RAMPING_COUNTER


Then another remaining issue is how to handle the scenario where LBT failure is detected from physical layer upon sending preamble. As until now we do not support automatic preamble retransmission, some companies suggested to retransmit the preamble based on PDCCH order but without power ramping,
	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. 


This issue was also covered in the current 38.321 running CR [1] as follows,
	Editor’s note: In below, FFS whether/how to consider the early RACH for LTM candidate cell co-existence with LBT.


As mentioned in the CR, before we determine a candidate solution for this issue, we should first discuss whether to have the co-existence of early RACH upon the candidate cell with LBT.
The LBT is introduced for the shared spectrum channel access. This means the detection of LBT failure from physical layer only occurs in the special scenario where the unlicensed spectrum is used by the candidate cell and also occupied by other UE. When considering LTM, we think we should firstly focus on the licensed spectrum for LTM deployment due to the upcoming frozen deadline, so as to avoid additional issues caused by LBT.
Therefore, it is suggested that,
Proposal 1: The early RACH for LTM candidate cell co-existence with LBT is not supported. 
2.2 CG-based RACH-less cell switch
For the RACH-less LTM, we have confirmed to support the Type-1 CG for the first UL data transmission, with the details as follows,
	Define the association between CG occasion and beam in RRC and specify that the UE uses a CG occasion associated with the indicated beam in MAC
RACH-Less LTM
automatic retransmission by timer with CG (similar to NR-U, SDT) is supported for the first UL data transmission with CG.


Then whether to further use the configuredGrantTimer jointly with cg-LTM-RetransmissionTimer still remains as an FFS,
	Editor’s note: FFS on whether the CG used for LTM reuses the similar operations (including configuredGrantTimer) as the above highlight parts from CG-SDT.


The configuredGrantTimer is initially introduced for UL transmission by CG (similar use for CG-SDT) as the NW does not always send the PDCCH DCI to schedule re-transmission by the NDI indication. To this end, during the configuredGrantTimer ongoing, the associated HARQ process cannot be occupied by other dynamic scheduling or CG transmission, i.e., the HARQ buffer associated with this HARQ process is not flushed.
When considering LTM, some difference may occur. The CG for LTM is only used for the first UL data transmission upon RACH-less cell switch. Also legacy T304 timer is used to supervise the LTM cell switch,
	Configured grant can be used for RACH-less LTM, for the first UL data transmission to the target cell, the UE selects the configured grant occasion, which is associated with the beam indicated in the LTM MAC CE (as set by source cell). FFS further optimization
Legacy T304 timer is used to supervision the LTM cell switch procedure. FFS whether new values for timer T304 are needed.


If the configuredGrantTimer is also applied for LTM, there may be the following two scenarios upon starting the first UL data transmission,
· The configuredGrantTimer expires before T304 stops/expires
The HARQ buffer associated with the HARQ process for the first UL data should be flushed. But it is possible that the C-RNTI addressed PDCCH that schedules new transmission is still not received, which means the cell switch is not completed. As a result, the subsequent automatic retransmission cannot be performed as the cg-LTM-RetransmissionTimer should also stop upon the expiry of configuredGrantTimer. This is indeed not expected for CG-based automatic retransmission.
· The T304 stops/expires while configuredGrantTimer is ongoing
In case that T304 stops, it means the UE has received the C-RNTI addressed PDCCH that schedules new transmission, i.e., UE has completed the cell switch triggered by LTM. In case that T304 expires, it means the UE does not successfully access to the target cell upon cell switch, and followed by the fallback behavior. In both cases the configuredGrantTimer should stop as there is no requirement for re-transmission of the associated HARQ buffer.
In summary, above two scenarios imply that the configuredGrantTimer is not needed to introduce for controlling the first UL data re-transmission upon LTM cell switch. Instead, the HARQ buffer associated with the HARQ process for the first UL data can be managed based on the cell switch supervised timer T304.
Observation 1: Instead of configuredGrantTimer, T304 could be used to control the occupation for the HARQ process for RACH-less LTM.
Therefore, it is proposed that,
Proposal 2: The legacy configuredGrantTimer is not used for the first UL data transmission upon LTM RACH-less cell switch.
2.3 Cross-layer indication upon LTM execution
It still remains an FFS about the cross-layer indication upon cell switch in the MAC running CR [1],
	Editor’s note: FFS on the need of MAC indicating to RRC to trigger/skip the Random Access procedure for this LTM cell switch (since RA will not be triggered if the TA is valid when sending the RRCReconfigurationComplete message).


Also the CR had captured that the MAC shall indicate RRC to skip RACH for the cell switch,
	2> if Timing Advance Command value (hexa-decimal) is not set as FFF:
3>	process the received Timing Advance Command (see clause 5.2);
3>	[indicate to upper layers to skip the Random Access procedure for this LTM cell switch.]
3>	consider the RACH-less LTM cell switch is ongoing.


From the RRC side, it doesn’t need to acquire whether UE should perform RACH-based or RACH-less access. From the MAC side, the MAC entity has acquired the essential information on whether to perform RACH based on the existence of TA value in the LTM command and/or the TCI state for the first UL data transmission. The MAC doesn’t need to get more information from RRC. So, there is no need to make MAC to indicate RRC about whether RACH is performed upon LTM cell switch.
Proposal 3: MAC does not indicate RRC to trigger/skip RACH upon receiving the LTM cell switch command MAC CE.
2.4 Details of LTM cell switch command MAC CE
CFRA resource
On the CFRA upon cell switch, RAN2 has confirmed to support dedicated RACH resource in the RRC pre-configuration. In last meeting, it was also agreed that the LTM command can include the CFRA related information for the purpose of resource saving,
	Will have CFRA resource related information field in LTM cell switch MAC CE (unless serious issues are found). 


The details on the CFRA resource indication should be further discussed,
	Editor’s note: The details for CFRA information in the LTM cell switch MAC CE is still FFS, e.g. preamble index, mask index, SSB index, etc.


For the dynamical indication of CFRA resource by the LTM command, it can be easily implemented for intra-DU case since the DU knows the preamble information of target cell and can include it in the LTM command without the CU-DU interaction.
For the intra-CU inter-DU case, when source DU determines the LTM execution, the source DU can choose the CFRA resource upon the reserved CFRA resource for the UE. Like the early TA acquisition, the reserved CFRA resource could be used for multiple UEs, and the source DU can indicate the UE ID and associated CFRA resource to the target DU via CU. By above way, the reserved CFRA resource is shared among multiple UEs, which could reduce the resource waste compared with the pre-configured CFRA resource for specific UE.
Observation 2: For intra-CU inter-DU LTM, common CFRA resource shared among UEs for RACH based cell switch, similar as early RACH, can be supported to reduce CFRA resource reservation.
On the details of the CFRA resource indication by the LTM cell switch command MAC CE, we think it can follow the similar way as PDCCH order triggered RACH by DCI format 1_0.
According to the RAN1 specs of TS 38.212, the content of the DCI format 1_0 used for PDCCH order will include the RACH Preamble index, UL/SUL indicator (if configured with SUL), SSB index and PRACH Mask index, through which UE can determine the dedicated RACH resource for contention-free access. 
[bookmark: _GoBack]When considering LTM, the similar mechanism can be used. Each candidate is modeled by the RRCReconfiguration, within which the common RACH resource is provided in RACH-ConfigCommon. By this way, the dedicated RACH indication by the LTM command can follow the similar way as PDCCH order. The only exception is that RAN1 had agreed that for both RACH-based and RACH-less cell switch, the LTM command always provide the TCI state, and thus the legacy SSB index in PDCCH order is not needed when used for UE to verify dedicated RACH resource, instead the TCI state field in the LTM command can be used for this purpose.
	Agreement
On top the confirmed working assumption, on the presence of beam indication within cell switch command, at least for scenario 2 following is supported:
· A field to indicate 1 joint or 1 pair of UL and DL unified TCI State index for the target cell field is always present in the cell switch command.
· FFS UE behaviour for the beam indication field for the RACH-based handover scenario after cell switch command


Observation 3: The SSB identified by the TCI state in the LTM command can be used to determine the RACH resource used for CFRA upon cell switch.
Based on above, besides the SSB index, other indication by PDCCH order is necessary for the LTM command to indicate dedicated RACH resource for UE, therefore it is proposed that,
Proposal 4a: The CFRA resource indicated by the LTM cell switch command MAC CE should include the following information,
· RACH Preamble index;
· UL/SUL indicator (if configured with SUL);
· PRACH Mask index.
Considering the RACH resource indication is carried in LTM command when NW indicates UE to perform cell switch, the UE will apply the configuration of the corresponding candidate configuration. So the RACH resource should refer to the target configuration associated with the candidate configuration ID. Since the RACH configuration is per BWP, it should refer to the active UL BWP of the target candidate cell. When UE performs cell switch, the active UL BWP is identified by the firstActiveUplinkBWP-Id, so the RACH resource should refer to the RACH-ConfigCommon within which BWPidentified by firstActiveUplinkBWP-Id.
Proposal 4b: The RACH resource indication in the LTM command points to the RACH-ConfigCommon configured for the UL BWP identified by firstActiveUplinkBWP-Id in the candidate configuration.
TCI state for SCells
Another open issue given by the Rapporteur’s open issue list is whether we need to include the TCI state for SCells upon sending the LTM cell switch command MAC CE.
In legacy, the (conditional) handover or PSCell change only considers the SpCell. This means only the measurement quality of SpCell is considered so as to trigger the reconfiguration with sync. As for the SCells, during the reconfiguration with sync procedure, they can only be managed by RRC configuration to perform SCell addition, modification, release, activation or deactivation operation. It doesn’t support to provide the active TCI information for SCell during handover procedure. NW could send PDCCH order to trigger RACH for UL sync after completing handover.
When considering LTM, since we have confirmed the LTM is at least with SpCell change, it is easy that we follow legacy mobility scenario on handling of the SCell upon cell switch, i.e., not make overdesign on the SCell. Furthermore, if NW provides the TCI information for SCell via LTM command, it requires UE to perform L1 measurement and report similar as the SpCell, which will introduce more signaling overhead and more UE power consumption. Thus we suggest not indicating the TCI state for SCells.
Proposal 5: The LTM cell switch command MAC CE does not include the TCI state information of SCells.
TA information
On the TA indication by the LTM cell switch command MAC CE, in last meeting we have agreed that, 
	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. 


The remaining FFS aims to make further enhancement on the format of the LTM cell switch command MAC CE so that UE knows to reuse the source TA value upon RACH-less cell switch. The only benefit is to save bit compared to indicate the detailed TA value, but it will complicate the LTM command MAC CE.  The simplest way is just to include the TA value in the LTM command regardless whether it is same as the source one or not. By this way, a unified solution is used to handle different scenarios, which simplifies the spec description on the field of TA information.
Proposal 6: Absolute TA value provided in the cell switch MAC CE is used to cover the cases (e.g., TA=0, same TA value as the source). No extra indication is needed.
For the UE based TA acquisition, RAN1 informed RAN2 to support this mechanism with further RAN4 evaluation in the LS of [2],
	[bookmark: OLE_LINK11][bookmark: OLE_LINK12]RAN1 has confirmed the following working assumption, which was made in RAN1#112:

Working Assumption
From RAN 1 perspective, UE-based TA measurement (UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell) is supported. 
· Corresponding UE capability is to be introduced to support UE-based TA measurement
· For a UE reports support of this capability, configuration of UE-based TA measurement is supported
· FFS: other impacts on RAN1 spec

RAN1 respectfully asks RAN4 to analyze the feasibility of supporting this mechanism.


In the RAN4 reply LS [3], RAN4 implies that the UE based TA acquisition can only work well in some special scenarios, for example, FR1.
From RAN2 perspective, the main impact comes from the format of the LTM cell switch command MAC CE, as some companies think the MAC CE needs to include additional indication to let UE know the absence of TA value in the LTM command is due to the UE based TA acquisition.
Before clarifying above issue, we can firstly make alignment at the procedure for UE based TA acquisition. As can be seen from RAN1 agreement, UE can inform the NW whether to support UE based TA acquisition by the UE capability reporting. Then based on the UE capability, the NW can let UE perform the UE based TA acquisition through the indication provided by RRC configuration. As whether UE is allowed to acquire the TA by itself is under the NW control, the NW should not send PDCCH order to trigger the RACH-based early TA acquisition before LTM command. 
Proposal 7a: Indication via RRC signaling is used to inform the UE to perform UE-based early TA acquisition. It is up to UE to determine when to perform the UE-based TA acquisition 
Proposal 7b: The NW does not send the PDCCH order to trigger the early TA acquisition for the candidate cell, if NW has informed UE to perform UE-based TA acquisition.
Under the premise of P7, there may be two cases upon UE receiving LTM command that does not include the TA value.
	Possible cases
	UE behavior

	[bookmark: OLE_LINK17][bookmark: OLE_LINK18]With valid TA by UE based TA acquisition
	Perform RACH-less access to the target cell

	Without valid TA by UE based TA acquisition (for example, due to the fact that the UE does not complete the TA acquisition upon receiving the LTM command)
	Perform RACH-based access to the target cell


Thus the UE behavior is clear and does not need additional indication in LTM command for UE based TA acquisition.
Proposal 8: There is no need to add indication in cell switch command for UE based TA acquisition.
2.5 UE behavior on handling the TCI state of the LTM command
Now the TCI state is mandatory present in the LTM cell switch command MAC CE, and an FFS was left in the running CR [1],
	Editor’s note: FFS whether the TCI state ID field is provided and only provided in RACH-less LTM cell switch case. And FFS UE behaviour for the beam indication field for the RACH-based handover scenario (See RAN1 FFS)


Since RAN1 has agreed to include the TCI state in the LTM command, regardless of RACH-based or RACH-less cell switch, we should further clarify the UE behavior on handling of the TCI state in the LTM command.
· RACH-less
As UE can know to perform RACH-based or RACH-less access to the target cell based on the TA information in the LTM command, it is straightforward that UE uses the TCI state to perform the first UL data transmission for RACH-less cell switch.
· RACH-based
CBRA
UE can perform the beam alignment with the gNB based on beam selection among SSBs, and thus should ignore the TCI state in the LTM command.
CFRA
When considering RACH-based cell switch, until now we have confirmed to support dedicated RACH resource configured by RRC or indicated by the LTM command. For the RRC pre-configured CFRA, UE can also perform beam alignment with the gNB based on selecting the best reference signal, and thus should also ignore the TCI state in the LTM command. For the CFRA resource included in the LTM command, as analyzed in the P4a/P4b, the TCI state in the LTM command should be used to determine the RACH resource.
In summary, it is proposed that, 
Proposal 9: UE ignores the TCI state information in the LTM command if UE executes CBRA LTM or CFRA resource related information is not present in the same LTM cell switch command.
3. Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]This paper further discusses some open issues on the L2 centric parts for LTM. The observations and proposals of this paper are summarized as follows,
Observation 1: Instead of configuredGrantTimer, T304 could be used to control the occupation for the HARQ process for RACH-less LTM.
Observation 2: For intra-CU inter-DU LTM, common CFRA resource shared among UEs for RACH based cell switch, similar as early RACH, can be supported to reduce CFRA resource reservation.
Observation 3: The SSB identified by the TCI state in the LTM command can be used to determine the RACH resource used for CFRA upon cell switch.
The co-existence between LTM and LBT
Proposal 1: The early RACH for LTM candidate cell co-existence with LBT is not supported. 
CG-based RACH-less cell switch
Proposal 2: The legacy configuredGrantTimer is not used for the first UL data transmission upon LTM RACH-less cell switch.
Cross-layer indication upon LTM execution
Proposal 3: MAC does not indicate RRC to trigger/skip RACH upon receiving the LTM cell switch command MAC CE.
Details of LTM cell switch command MAC CE
Proposal 4a: The CFRA resource indicated by the LTM cell switch command MAC CE should include the following information,
· RACH Preamble index;
· UL/SUL indicator (if configured with SUL);
· PRACH Mask index.
Proposal 4b: The RACH resource indication in the LTM command points to the RACH-ConfigCommon configured for the UL BWP identified by firstActiveUplinkBWP-Id in the candidate configuration.
Proposal 5: The LTM cell switch command MAC CE does not include the TCI state information of SCells.
Proposal 6: Absolute TA value provided in the cell switch MAC CE is used to cover the cases (e.g., TA=0, same TA value as the source). No extra indication is needed.
Proposal 7a: Indication via RRC signaling is used to inform the UE to perform UE-based early TA acquisition. It is up to UE to determine when to perform the UE-based TA acquisition 
Proposal 7b: The NW does not send the PDCCH order to trigger the early TA acquisition for the candidate cell, if NW has informed UE to perform UE-based TA acquisition.
Proposal 8: There is no need to add indication in cell switch command for UE based TA acquisition.
UE behavior on handling the TCI state of the LTM command
Proposal 9: UE ignores the TCI state information in the LTM command if UE executes CBRA LTM or CFRA resource related information is not present in the same LTM cell switch command.
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