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Introduction
In RAN #94e, the Rel-18 WID of Further NR mobility enhancements are approved [1]. In the approved WID, Timing Advance management is a part of RAN1 objectives, 
	To specify mechanism and procedures of L1/L2 based inter-cell mobility for mobility latency reduction:
· Configuration and maintenance for multiple candidate cells to allow fast application of configurations for candidate cells [RAN2, RAN3]
· Dynamic switch mechanism among candidate serving cells (including SpCell and SCell) for the potential applicable scenarios based on L1/L2 signalling [RAN2, RAN1]
· L1 enhancements for inter-cell beam management, including L1 measurement and reporting, and beam indication [RAN1, RAN2]
· Note 1: Early RAN2 involvement is necessary, including the possibility of further clarifying the interaction between this bullet with the previous bullet
· Timing Advance management [RAN1, RAN2]
· CU-DU interface signaling to support L1/L2 mobility, if needed [RAN3]

Note 2: FR2 specific enhancements are not precluded, if any.
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



This summary includes the following: 
· Summary of companies’ views on each of open issues raised by interested companies
· Observations and recommended proposals based on the summary of companies’ views
1. Issue 1: Enhancement for PDCCH-ordered RACH
Open issues on PDCCH-ordered RACH for TA acquisition of candidate target cell(s) and company views are summarized below. 
Table 1. Summary of views on Issue 1 
	#
	Issue
	Companies’ views

	1-1
	According to RAN2 agreement in RAN2 #123 meeting, when PRACH transmission for candidate cell(s) and Msg1/MsgA or Msg3 serving cell overlaps, it is up to UE implementation to handle collisions regardless simultaneous transmission is supported by UE. This is not aligned with RAN1’s agreement.
	RAN2#123 agreement
It is up to UE implementation to handle the RACH initiation collisions where the early RACH is getting involved. No specification change can be foreseen.



	· UE behavior needs further clarification when PRACH transmission for candidate cell(s) and Msg 1, or Msg A, or Msg3 for the serving cell overlaps in the time domain
· vivo





Companies are encouraged to show views/comments/suggestions in the following tables.

P1-1: Clarification of UE behaviour when PRACH transmission for candidate cell(s) and Msg 1, or Msg A, or Msg3 for the serving cell overlaps in the time domain
Proposal 1-1: TBD	
. 
Round 1
	Company
	Input

	Mod
	Please share your views on the above proposal.

	Ericsson
	The intent of the RAN1 agreement was not MsgA, Msg3: it was other types of UL transmissions. We could be OK to clarify that. 

	QC
	This is up to UE implementation based on RAN2 agreement. RAN1 agreement is for other cases

	Samsung
	We don’t think RANs’s that agreement requesting any change in RAN1’s agreement. LS for sharing RAN1’s decision will be beneficial

	NOKIA
	As per the following RAN1 agreement, Msg1/MsgA/Msg3 to serving cell will be dropped, which may create some issues as its more important to keep the connection with the serving cell instead of performing a PRACH for a candidate cell. We prefer to keep the decision for this scenario on the UE implementation (assuming a good implementation will prioritize PRACH to the serving cell) instead of following the below agreement - the RAN1 agreement should only apply to other cases.

Agreement
When the UE does not support simultaneous/parallel transmissions of PRACH in candidate cell and UL channels and signals in serving cell, support
-	serving cell UL TX is dropped.

	Lenovo
	Same view with Ericsson and we are OK to clarify it.

	ZTE
	UE implementation is preferred.

	NTT DOCOMO
	According to RAN2 colleague, this agreement does not mean the collision of RACH. It means that the collision of RACH does not happen as in legacy. That’s why if there are any problems, it should be discussed in RAN2.

	Futurewei
	RAN2 decision should be fine. It is for the collision of the serving cell RACH and PDCCH ordered RACH.
Since in different scenarios, when concurrent serving cell and candidate/target cell random access occurs, the priority of RA to the serving cell vs RA to the candidate cell can be different and only UE knows all the causes of the RA. For example, if the serving cell RA is triggered by serving cell link failure while candidate cell RA is only for PDCCH ordered early PRACH, then the serving cell RA should take high priority, but if the candidate cell RA is triggered for target cell HO, then the target cell RA should have high priority. Therefore, it is the best to let UE make the decision.

	Mod
	Based on discussions above, clarification on this issue would be beneficial.

Proposal 1-1 (proposed conclusion): It is up to UE implementation to handle the RACH initiation collisions where the early RACH is getting involved. The following RAN1 agreement applies to other types of UL transmissions.
Agreement
When the UE does not support simultaneous/parallel transmissions of PRACH in candidate cell and UL channels and signals in serving cell, support
· serving cell UL TX is dropped.

	Huawei, HiSilicon
	RAN1 agreed the PRACH transmission for candidate cell has higher priority than other UL transmission in serving cell. To our understanding, the RAN2 agreement is general for the whole RACH procedure not specific for a channel. So, we think no need to clarify.

	Xiaomi
	Agree with Nokia.

	Lenovo
	Fine with Proposal 1-1.
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	Company
	Input

	vivo
	Support Proposal 1-1.

	
	

	
	

	
	




2. Issue 2: UE-based measurement for TA acquisition
Open issues on TA acquisition of the candidate target cell(s) for UE-based measurement for TA acquisition and company views are summarized below. 
Table 2. Summary of views on Issue 2 
	#
	Issue
	Companies’ views

	2.1
	UE-based TA acquisition for candidate cell(s)
	
· Spreadtrum
-     Only support synchronized case for UL-based TA measurement in Rel-18 LTM, not support asynchronous case. 

· Huawei 
· UE based TA acquisition is only performed in the scenario that TAE between the target cell and source cell is smaller than 260ns in FR1. The TAE is negligible in such scenario and no need to indicate to UE. Adopt TP#2 in clause 21 of TS38.213.
· ZTE: Support UE-based TA acquisition in FR1 only. 
· UE determined TA value and the corresponding candidate cell identification should be reported to network prior to the reception of the cell switch command. 

· Ericsson 
· [bookmark: _Toc149919096]It is up to UE implementation to determine for which candidate cells the TA is estimated.

· Samsung: 
· UE is configured by RRC for which cell UE-based TA acquisition should be performed.
· It is up to UE when to start UE-based candidate cell TA calculation, but the calculation should be finished before UE’s UL transmission for LTM process.

· OPPO: To complete UE-based TA acquisition
· The system provides the UE with the Tx time difference between the serving cell and one candidate cell
· The UE reports whether it has a valid TA value of the candidate cell to the system through a MAC CE.

· [bookmark: _Hlk131608758]CMCC: 
· With the configuration of UE based TA measurement, the MAC CE for TCI state activation for the candidate cell and/or cell switching command MAC CE can be used for the activation of TA measurement.
Two options can be considered for the UE based TA measurement.
· Option 1: UE can derive the TA of the candidate cells without any reporting and confirmation from the serving cell.
· Option 2: UE should report the timing gap or estimated TA to the serving cell. And the serving cell can indicate the actual TA values within the cell switching command. 

· Nokia:
· Candidate cell TCI activation/deactivation MAC CE is used to initiate UE-based TA measurements on the LTM candidate cells/RS for which TCI state(s) are activated and stop the UE-based TA measurements on other configured LTM candidate cells/RSs.
· The UE is provided with the estimation error for a candidate cell which the UE uses with all future UE-based TA estimation for the candidate cell. 

· NTTDoCoMo:
· UE-based TA measurement for indicated candidate cells is triggered by MAC CE for TCI state activation for candidate cells, or by cell switch command MAC CE if not triggered by MAC CE for TCI state activation for candidate cells.

· CAICT: 
· DL Tx timing difference between the serving and candidate cells need to be provided to UE
· gNB can dynamically (de)activate the UE based TA update for a candidate cell via MAC-CE

· Interdigital
· Triggering TA measurement is left to UE implementation for UE-based TA measurement.
· For asynchronous scenarios, gNB should at least provide DL Tx timing difference between the serving cell and candidate cells.


	2.2
	Coexistence of TA acquisition mechanisms
	· Introduce the priority rule for UE to determine TA in the target cell for first UL transmission when UE is configured multiple TA acquisition mechanisms, i.e. 
TA indicated in Cell Switch Command > TA acquired by UE itself

·  ZTE, Ericsson, Samsung, Huawei(TA indicated in CSC > TA acquired by UE itself > TA acquired by RACH after CSC on the pre-configured resource)
· OPPO, LGE: Do not support configuring both UE-based TA measurement and PDCCH order RACH-based TA acquisition simultaneously.
· Nokia: When TAs available from both RACH-based TA acquisition and UE-based TA Estimation, the TA acquired most recently should be used. 




P2-1: Use case for UE based TA acquisition
Proposal 2-1: TBD
Round 1
	Company
	Input

	Mod
	Please share your views on the above proposal.

	Ericsson
	Not sure if anything is needed. It is up to the NW to configure which cell pairs use UE-based TA estimation: there is no need to introduce restrictions in the specification (e.g., TAE, or frequency range). We will not support configuring the Tx timing difference, since that is unknown in asynchronous cases. If it would be known, the NW would adjust the Tx timing.

	QC
	For 2.1, no any restriction is needed
For 2.2, fine for TA in CSC > UE based TA

	Futurewei
	UE based TA determination is the only scheme in Rel-18 supporting the true RACH-less and fast cell switch. It is desirable to employ this solution to common mobility scenarios where source and target cells are not collocated and therefore not precisely synchronized.
On the other hand, RAN4 indicates a very strict TAE requirement (less than 260 ns) for UE based TA determination to meet the TA accuracy requirement. As noted in the LS, only collocated source/target CCs could meet such a precise synchronization requirement, which represents only corner scenarios. 
To allow the UE based TA measurement is usable in normal mobility scenarios, the network should provide DL Tx timing difference between the serving and candidate cells to the UE for the UE to compensate the TAE. After the compensation, the residual TAE can be less than 260ns and the UE determined TA can meet the accuracy requirement in common mobility scenarios. 
@Ericsson, the NW can easily measure the timing difference between two nodes. But the cost to precisely synchronize all the nodes in the network can be increased significantly and not affordable. So practically we don’t do it and it is not necessary to perform high precise network synchronization.

	NOKIA
	We can first focus on the synchronous case as mentioned by RAN4 with TAE requirement (less than 260 ns). 

	Lenovo
	Similar view with Ericsson that it is up to the NW to configure which cell use UE-based TA estimation.

	NTT DOCOMO
	We support synchronized case according to RAN4 LS reply because UE-based TA measurement should cover the any frequency cases (i.e., FR1 and FR2). 

	Huawei, HiSilicon
	According to Ran4 feedback, only case with TAE smaller than 260ns in FR1 is feasible. 

	Xiaomi
	In the LS from RAN4, there are some specific scenarios that UE may be able to derive the TA based on UE based TA measurement from RAN4’s perspective. Then, we do not need to further discuss the use case in RAN1, right?
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P2-2: Network assistance for UE based TA acquisition
Proposal 2-2: For UE based TA acquisition, gNB should at least provide the following info for UE to derive the TA for candidate cell
· For each of measured serving cell and candidate cell
· Cell ID, measured SSB ID [and corresponding measured occasions]
· DL Tx timing difference between the serving and candidate cells (for asynchronous scenarios)
Round 1

	Company
	Input

	Mod
	Please share your views on the above proposal.

	Google
	Support

	Ericsson
	Cell Id is already there. If the Tx timing difference is known, the NW would compensate for it. Do not support additional NW assistance – this can be left to UE implementation.

	QC
	Support. It does not work if not knowing above info, since it is impossible for UE to measure all possibilities

	Futurewei
	Support Proposal 2-2. Under such a strict synchronization requirement of TAE less than 260ns, most common mobility scenarios are source/target non-collocated and cannot meet such a precise synchronization requirement. They are considered as asynchronous scenarios. Therefore, DL TX timing difference have to be provided to the UE so that the UE based TA measurement solution can be practically useful in normal mobility scenarios.


	Samsung
	O.K. in principle with FL proposal.

	NOKIA
	Measured occasions may not be needed. Also, Cell ID and SSB ID could be provided implicitly or explicitly depending on the decision in P2-4. Could we add that in the main bullet?

	Lenovo
	We are fine with it in principle.

	NTT DOCOMO
	We think Cell ID is not needed because whether UE-based TA measurement is enabled or not is configured by RRC parameter per cell in current spec. Also, DL Tx timing difference is not needed because UE-based TA measurement should be used for synchronized case.

	LGE
	Similar view as NOKIA. If we go with Alt 1 in P2-4, then Cell ID and SSB ID could be provided implicitly or explicitly. Possible one way for P2-4 can be that SSB ID is provided implicitly when RRC signaling configure specific candidate cell(s) for UE-based TA measurement, as suggested by QC for compromise.

	Mod 
	Update of P2-2 based on discussions above.

Proposal 2-2: For UE based TA acquisition, gNB should at least provide the following info for UE to derive the TA for candidate cell
· For each of measured serving cell and candidate cell
· Cell ID,  and measured SSB ID which could be provided implicitly or explicitly and corresponding measured occasions
· DL Tx timing difference between the serving and candidate cells (for asynchronous scenarios)


	Huawei, HiSilicon
	RAN2 already designed the signaling for UE based TA acquisition and captured in their running CR on how to determine the source cell and target cell for UE based time acquisition. 
As for the DL Tx timing difference, RAN4 reply it may be feasible if TAE is smaller than 260ns and in FR1. As the TAE is smaller than CP, the indication of DL Tx timing difference is not necessary. 

	Xiaomi
	Fine

	IDCC
	Same view as NTT Docomo.

	CMCC
	General fine with the proposal. And we also think the measured occasion is not needed. The cell id should be indicated to UE. And the SSB id can be indicated or identified by the UE for the UE based measurement of TA.


	Lenovo
	Fine with Proposal 2-2.


Round 2
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	Input

	LGE
	Support the latest version of Proposal 2-2 from FL.

	ZTE
	For “DL Tx timing difference between the serving and candidate cells (for asynchronous scenarios)”, we understand that it is needed for UE based TA measurement, while for other information, such as Cell ID, SSB ID, we don’t identify the need and think that it is up to UE implementation or RAN4 requirement design.

	Futurewei
	Support the latest version of Proposal 2-2 from FL.

	vivo
	Fine with the proposal. But for the first sub-bullet, the explicit/implicit configuration /indication for cell ID and measured SSB ID should be further clarified. If no additional signaling is introduced, such as implicitly indicated by LTM TCI state activation MAC CE, we are fine; otherwise, it is unnecessary as it can work well based on the current signaling mechanism.

	Mod
	To alleviate the concerns from some companies, Cell ID and SSB ID are removed in the following revision of P2-2.

Proposal 2-2: For UE based TA acquisition, gNB should at least provide the following info for UE to derive the TA for candidate cell
· DL Tx timing difference between the serving and candidate cells (for asynchronous scenarios)





P2-3: priority of TA acquisition method 
Proposal 2-3: Regarding whether two different TA acquisition methods can be supported or not, 
· Alt 1: Priority rule is not needed. 
· UE is not expected to be configured with both PDCCH order RACH and UE based TA measurement for a candidate cell
· Alt 2: Priority rule is needed. Details to be discussed.

Round 1

	Company
	Input

	Mod
	Please share your views on the above proposal.

	Google
	Alt2. TA in CSC, if present, should be prioritized over UE measured TA

	Ericsson
	Agreed with Google

	QC
	Fine for Alt2 if simultaneous enablement of the 2 schemes is further up to UE capability for UE supporting both PDCCH order based and UE based TA measurement. Otherwise, we prefer Alt1, i.e. always no simultaneous enablement

	Futurewei
	We would prefer Alt2. It depends on whether the two schemes are configured to the same candidate cell at the same time. If both schemes are configured to the same cell at the same time, we think priority rule is needed but it can be determined at the source serving cell and indicated to the UE. We think it is not needed to specify priority rule to the UE.

	Samsung
	Alt 2.
We prefer higher priority on RACH based TA than UE-based TA. 
But the discussion is for the TA acquisition before the CSC. We don’t think RACH after CSC is under the consideration. 

	NOKIA
	We support the configuration of both UE-based and early UL synch parameters for a candidate cell. In case TAs are available from both methods, priority should be used in such a way that the UE uses the latest TA.

	Lenovo
	We prefer Alt1.

	ZTE
	Support Alt2. RACH based TA is prioritized. 

	NTT DOCOMO
	We prefer Alt2 and have same view as Google.

	LGE
	Support Alt 1.

	Mod
	Based on inputs shown above, the following update is made.
Proposal 2-3: If both RACH based and UE based TA acquisition methods are configured to the same cell at the same time.
· TA in CSC, if present, should be prioritized over UE measured TA

	Huawei, HiSilicon
	We think it is possible for gNB to configure both UE based TA and early RACH for a UE for the flexibility, considering the limited accuracy of UE based scheme, and larger overhead from early RACH. Priority rule should be defined (Alt 2), as gNB may indicate TA in CSC as gNB may have no idea when/whether UE based TA acquisition is performed. 

Support the latest proposal 2-3.

	Xiaomi
	Support Alt.1.
If the PDCCH order RACH will be by triggered by serving cell to measure TA, why bother to enable UE based TA measurement? Therefore, from our understanding, if UE based TA measurement is enabled by serving cell, then it is UE itself to perform measurement to get the TA of candidate cell. UE is not expected to receive PDCCH order to trigger RACH to candidate cell.

	IDCC
	Alt 2.

	NOKIA
	With the above proposal, it seems the UE is not allowed to perform UE-Based TA acquisition for a candidate cell after a PDCCH ordered PRACH transmission for that candidate cell? 
If that is not the case, then the UE should be allowed use the latest TA, e.g., TA acquired more recently. 

	Lenovo
	Still support Alt1 and share a same view with Xiaomi.


Round 2
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	ZTE
	How to understand the wording “at the same time” of main sentence. In our view, UE based TA measurement is configured by RRC, while RACH based is triggered by DCI. UE should first obtain RRC related information and then know whether UE based TA measurement is enabled, while at this time, UE may not know RACH based is triggered.
Besides, we think that this priority rule is only applied for the following cases:
(1) PDCCH order is triggered and UE based TA measurement is enabled before cell switch command
(2)  PDCCH order is not triggered before cell switch command while UE based TA measurement is enabled, and CFRA is triggered in cell switch command

But for the case that UE based TA measurement is enabled and RACH based procedure (e.g., Legacy CFRA or CBRA) is done after cell switch command, we understand that it should be up to UE implementation for determining which one has a higher priority. Generally, if UE has obtained TA through UE based TA measurement, it should not need to initiate RACH based procedure to acquire TA.

	Lenovo
	Still support Alt1.

	Futurewei
	In our view, when we say two schemes are configured to the same candidate cell means the two schemes can start their activities in parallel before cell switch: for PDCCH ordered early RACH, the early RACH(es) can be performed before CSC and the serving cell stores the early target TA(s); for UE based TA measurement, RSTD measurement should be also started before CSC. If CSC contains the target TA, the early target TA from early RACH has high priority over UE measured TA; on the other hand, if CSC does not contain the target TA, the UE uses the TA measured by the UE itself. It is just two sides of a coin. Whether CSC carries the target TA should be indicated by CSC. Therefore, the serving source cell decides the TA from which scheme should be used and instructs to the UE. We further propose if CSC indicates the target TA is not carried, then the same field in CSC carries the latest source serving cell delta TA to ensure the accuracy of the source cell TA used to calculate the target cell TA. We prefer Alt 2.
If RAN1 decides a candidate cell can only be configured for on TA scheme, then no priority rule is required.

	Mod
	I tend to agree with Futurewei, that when two TA acquisition schemes are configured to the same candidate cell, it means that the two schemes can start their activities in parallel before cell switch. Therefore, only the following two cases need to be considered: 
· Case 1: target TA is contained in CSC. In this case, the early target TA from early RACH has high priority over UE measured TA.
· Case 2: target TA is not contained in CSC. Then, the UE uses the TA measured by the UE itself.
Regarding whether the two schemes can be enabled simultaneously by UE, as mentioned by QC, corresponding capability can be considered. To address Nokia’s concern, additional alternative is included for further discussion.

Proposal 2-3: 
· If simultaneous configuration of PDCCH ordered RACH and UE based TA measurement schemes is supported by UE
· If both RACH based and UE based TA acquisition methods are configured to the same cell, 
· Alt 1: TA in CSC, if present, should be prioritized over UE measured TA
· Alt 2: the latest acquired TA is used
· Else, UE is not expected to be configured with both PDCCH ordered RACH and UE based TA measurement schemes for a candidate cell

	vivo
	Support Alt2. Simultaneous configuration of UE-based TA acquisition and PDCCH ordered PRACH has some benefits in certain cases. For example, PDCCH-ordered PRACH is triggered at t1 and CSC is received at t2. if duration of t2-t1 lasts long and UE moves fast, the accuracy of TA indicated in the CSC may decrease. In this case, if UE-based TA acquisition is allowed, RSTD measurement could be performed at t1 and t2, and RSTD offset difference could be used to compensate the TA offset to improve accuracy. 

	
	



P2-4: triggering of UE-based TA acquisition
· Alt 1: UE-based TA measurement is configured by RRC 
· [bookmark: OLE_LINK67][bookmark: OLE_LINK68]Alt 2: UE-based TA measurement is configured by RRC and activated/triggered by MAC CE for TCI state activation for candidate cells or cell switch command MAC CE
· UE-based TA measurement for indicated candidate is performed if MAC CE for TCI state activation for candidate cells is provided.
· If MAC CE for TCI state activation for candidate cells is not provided, UE-based TA measurement for indicated target cell is performed when cell switch command MAC CE is received.
· [Upon reception of cell switch command MAC CE, the UE calculates the final target cell TA and applies it for UL transmission.]
· Alt 3: UE-based TA measurement is activated/triggered by MAC CE for TCI state activation for candidate cells or cell switch command MAC CE
· UE-based TA measurement for indicated candidate is performed if MAC CE for TCI state activation for candidate cells is provided.
· If MAC CE for TCI state activation for candidate cells is not provided, UE-based TA measurement for indicated target cell is performed when cell switch command MAC CE is received.
· Alt4: Left to UE implementation
· Alt 5: UE-based TA measurement is configured by RRC. Starting of RSTD measurement may be at DL synchronization phase and left to UE implementation. The final target TA calculation is performed by the UE upon the reception of CSC. 
· 
Proposal 2-4: TBD
Round 1

	Company
	Input

	Mod
	Please share your views on the above alternatives.

	Google
	Alt 1

	Ericsson
	Alt1 is already supported. Maybe formulate only alternatives in addition to RRC?

	QC
	If Alt1 intention is enabled UE based TA measurement per individual candidate cell based on RRC, we can compromise with it. Not support one RRC flag asking UE to measure all candidate cells. 

Both Alt2 and Alt3 tie the UE based TA with either TCI pre-activation or post CSC, which are not necessary. Fine if it is based on new MAC-CE dedicated to UE based TA

	Futurewei
	We prefer Alt 5.
In our view, the UE based TA measurement includes two major activities: 1. RSTD measurement, 2. Target TA calculation. To minimize the latency, RSTD measurement should be started with DL synchronization and as early as possible. The activation of RSTD measurement can left to UE implementation. To ensure target TA accuracy, the calculation of target TA should be triggered by CSC, and using the latest serving cell TA and RSTD. Enabling of the UE based TA measurement feature at a candidate cell should be based on the RRC configuration at a per candidate cell basis. We think Alt 5 is essential.
Any MAC CEs used before CSC maybe useful for UE to focus the UE based activities on network selected candidate SSBs for operation and power saving.

	Samsung
	Alt 1.
We think required UE operation for UE-based TA is already clear. 
UE acquire candidate cell DL timing for L1 measurement, then UE extract candidate cell TA value at certain moment not too late to support LTM.
RRC configuration is the only required spec change to inform which cell UE-based TA is required.

	NOKIA
	We support the additional triggering via TCI state activation as that can help the UE to minimize the number of cells for which the TA needs to be measured and only make or continue measurements for the cell which have more potential to become the target cell. 

	Lenovo
	We support Alt1.

	ZTE
	Prefer Alt4. When the UE starts to measure RSTD and calculate the final TA value can be totally up to UE implementation.

	NTT DOCOMO
	First, we agree with E/// the formulation could be further refined because Alt1 itself has been supported and we think the intention is to discuss the starting timing to perform UE-based TA measurement. 
Second, we're not sure whether Alt1 and Alt4 have the same intention, i.e., it is up to UE implementation when to start performing UE-based TA measurement after UE-based TA measurement is configured by RRC .
Third, to reduce UE complexity on UE-based TA measurement, Alt2 is preferred.

	LGE
	Alt 1. Compromise point suggested by QC can be the middle ground.

	Mod
	Update of P2-4.

P2-4: in addition to RRC configuration of UE-based TA acquisition, triggering of UE-based TA acquisition
· Alt 1: UE-based TA measurement is configured by RRC only: Google, Ericsson, QC(UE based TA measurement per individual candidate cell based on RRC), Samsung, Lenovo, LGE
· Alt 2: UE-based TA measurement is configured by RRC and activated/triggered by MAC CE for TCI state activation for candidate cells or cell switch command MAC CE: Nokia(MAC CE for TCI state activation), DOCOMO
· UE-based TA measurement for indicated candidate is performed if MAC CE for TCI state activation for candidate cells is provided.
· If MAC CE for TCI state activation for candidate cells is not provided, UE-based TA measurement for indicated target cell is performed when cell switch command MAC CE is received.
· [Upon reception of cell switch command MAC CE, the UE calculates the final target cell TA and applies it for UL transmission.]
· Alt 3: UE-based TA measurement is activated/triggered by MAC CE for TCI state activation for candidate cells or cell switch command MAC CE
· UE-based TA measurement for indicated candidate is performed if MAC CE for TCI state activation for candidate cells is provided.
· If MAC CE for TCI state activation for candidate cells is not provided, UE-based TA measurement for indicated target cell is performed when cell switch command MAC CE is received.
· Alt4: Left to UE implementation: ZTE
· Alt 5: UE-based TA measurement is configured by RRC. Starting of RSTD measurement may be at DL synchronization phase and left to UE implementation. The final target TA calculation is performed by the UE upon the reception of CSC: Futurewei


	Huawei, HiSilicon
	According to RAN2#123bis, RAN2 adopted 2nd part of Alt 2 that UE based TA acquisition is configured by RRC and triggered by CSC. 
If UE is configured by RRC to perform UE based TA measurement, UE applies the measured TA value and performs RACH-less LTM, upon LTM cell switch. (assume similar config as for L2 reset)


	Xiaomi
	Support alt.2.
If UE based TA measurement is enabled by serving cell, UE is not expected to receive PDCCH order to trigger RACH to candidate cell. Then, it is better to introduce a signaling to trigger UE based TA measurement to ensure that the TA is already calculated by UE before cell switch command.

	IDCC
	Support Alt1.

	CMCC
	Alt 1 is already supported. 
And we are fine with QC’s comments to introduce new MAC CE. We also have no problem for the TCI state activation MAC CE to trigger or activate the UE based measurements. The only concern is that if the activation or the triggering of the UE based TA measurement is based on CSC, whether it is a little bit late for the TA acquisition and if the delay of TA measurement of UE can fulfil the delay requirement of LTM.


	Lenovo
	Support Alt1.
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	Lenovo
	Support Alt1.

	Futurewei
	Based on RAN2 agreement, we would propose a compromised procedure of UE based TA measurement: 
1. UE based TA measurement scheme is RRC configured to the UE for a candidate cell.
2. After the RRC configuration, the UE starts RSTD measurement at early candidate DL synchronization based on UE implementation.
3. The serving source cell may send MAC CE to the UE to instruct the candidate cell ID and SSB ID(s) for continuing RSTD measurement.
4. UE calculates and applies the final target TA value and performs RACH-less LTM, upon reception of CSC.

	Mod
	Thanks HW and Futurewei for the information and the detailed elaboration of the procedure of UE-based TA measurement.
As mentioned by HW, according to the agreement in RAN2#123bis, can we close the discussion on P2-4 for now?

	vivo
	Slightly prefer Alt 2. But if majority is Alt 1, we can accept it.

	
	



3. TPs 

TP1: To specify that UE does not detect PDCCH RAR for a PRACH transmission triggered for a candidate cell. (ZTE)

Reason for change:
RACH based TA acquisition mechanism for candidate cells does not include UE receiving RAR corresponding to the PRACH transmission, however, such characteristic has not been captured in clause 8.2 TS 38.213. In other words, from perspective of RAN1 specification, UE still needs to detect PDCCH for RAR for a PRACH transmission towards a candidate cell. Hence, we suggest to capture the following text proposal for clarification.
Summary of change:
To specify that UE does not detect PDCCH RAR for a PRACH transmission triggered for a candidate cell.
Consequence if not approved:
RACH procedure without RAR for candidate cells is not supported from perspective of RAN1 specification.


	Text Proposal 1: To adopt the following changes in section 8.2, TS 38.213-i00.
	[bookmark: _Ref491451289][bookmark: _Ref491451291][bookmark: _Ref491451293][bookmark: _Toc12021463][bookmark: _Ref491451292][bookmark: _Ref491451297][bookmark: _Toc26719400][bookmark: _Toc20311575][bookmark: _Ref491444649][bookmark: _Ref491458133][bookmark: _Ref491451294][bookmark: _Toc36498160][bookmark: _Toc29899131][bookmark: _Toc45699186][bookmark: _Toc29899549][bookmark: _Toc146214409][bookmark: _Toc29894832][bookmark: _Toc29917286]8.2	Random access response - Type-1 random access procedure
[bookmark: _Hlk505324461]In response to a PRACH transmission, a UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding RA-RNTI during a window controlled by higher layers [11, TS 38.321]. If a PRACH transmission is triggered by PDCCH order for a candidate cell, UE does not detect a DCI format 1_0 with CRC scrambled by a corresponding RA-RNTI. The window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for Type1-PDCCH CSS set, as defined in clause 10.1, that is at least one symbol, after the last symbol of the last PRACH occasion corresponding to the PRACH transmission, where the symbol duration corresponds to the SCS for Type1-PDCCH CSS set as defined in clause 10.1. If  or , as defined in [4, TS 38.211], is not zero, the window starts after an additional  msec where  is defined in [4, TS 38.211] and  is provided by kmac or  if kmac is not provided. The length of the window in number of slots, based on the SCS for Type1-PDCCH CSS set, is provided by ra-ResponseWindow. 
<Unchanged parts are omitted>








	==============================TP2 for TS38.213==============================
 L1/L2-triggered mobility procedures
-------------------------------------------Unchanged parts are omitted-------------------------------------------
If a UE is provided ueMeasuredTA, the UE estimates based on the UE implementation a timing advance to apply from a first transmission on a candidate cell that is after the reception of a cell switch command for the candidate cell [11, TS 38.321].A UE can be provided configurations, by EarlyUlSyncConfig, for PRACH transmission parameters for each of the candidate cells. The UE can be triggered a contention free PRACH transmission on a candidate cell by a PDCCH order that the UE receives on a serving cell and includes an indication of the candidate cell for the PRACH transmission [4, TS 38.212], where there is no random access response for the PRACH transmission. If the serving cell and the candidate cell operate in a same frequency range and the UE would have transmissions that overlap in time, or when a gap between a first or last symbol of a PRACH transmission to the candidate cell is less than 𝑁 symbols from a last or first symbol, respectively, of an UL transmission to the serving cell, where  is defined in Clause TBD, the UE 
-	drops the transmissions on the serving cell when the UE does not support transmissions that overlap in time or are separated by less than the gap on the serving cell and the candidate cell
-	prioritizes power allocation to the PRACH transmission on the candidate cell in clause 7.5 when the UE supports transmissions that overlap in time or are separated by less than the gap, and a total UE transmit power in the frequency range would exceed 

-------------------------------------------Unchanged parts are omitted--------------------------


Moved the above TP to TP6

Round 1

	Company
	Input

	Mod
	Please share your views on the above TP.

	Google
	We don’t think this UP needed. We neither configure RAR window for TA acquisition for LTM, nor specify any behavior corresponding to receiving RAR after transmitting a RA for LTM. 

	Ericsson
	We think this is needed. There is a RAR window configured as part of the RACHConfigGeneric

	QC
	Fine

	Futurewei
	Fine

	NOKIA
	OK. It is good to clarify this.

	Lenovo
	Support to clarify it.

	ZTE
	We think that this TP is needed to clarify RAR not to be needed for Rel-18 LTM

	NTT DOCOMO
	We are OK.

	LGE
	OK.

	Mod
	Companies please also check the information needed for the cover page, i.e., reason for change, summary for change as well as consequences if not approved.

	Huawei, HiSilicon
	Agree to add the description of not receiving RAR for early RACH in TP1. Where to capture in the spec can be left to editor.  No need to have TP2

	CMCC
	Fine. 

	Lenovo
	Fine with TP1.



Round 2
	Company
	Input

	vivo
	Fine with TP1.

	
	

	
	

	
	



TP2: Capture the agreement about the interpretation of Cell indicator

Reason for change: It is agreed that the bit field codepoint ‘0’ of cell indicator field in PDCCH order indicates PRACH for current serving cell, the rest bit field codepoints are mapped to candidate cells configured with EarlyUlSyncConfig-r18 where there is one-to-one mapping between bit field codepoint from 1 to C to candidate cell IDs in an ascending order. While the agreement is not captured in current specification yet.
Summary for change: Capture the agreement about the interpretation of Cell indicator.
Consequences if not approved: The interpretation of Cell indicator is lacked.

TP from Ericsson:
	A.2 Text proposal to 38.212
[bookmark: _Toc146188109][bookmark: _Toc146727657]7.3.1.2.1	Format 1_0
DCI format 1_0 is used for the scheduling of PDSCH in one DL cell. 
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI:
-	Identifier for DCI formats - 1 bits
-	The value of this bit field is always set to 1, indicating a DL DCI format


-	Frequency domain resource assignment -  bits where  is given by Clause 7.3.1.0
If the CRC of the DCI format 1_0 is scrambled by C-RNTI and the "Frequency domain resource assignment" field are of all ones, the DCI format 1_0 is for random access procedure initiated by a PDCCH order, with all remaining fields set as follows:
-	Random Access Preamble index - 6 bits according to ra-PreambleIndex in Clause 5.1.2 of [8, TS38.321]
-	UL/SUL indicator - 1 bit. If the value of the "Random Access Preamble index" is not all zeros and if the UE is configured with supplementaryUplink in ServingCellConfig in the cell, this field indicates which UL carrier in the cell to transmit the PRACH according to Table 7.3.1.1.1-1; otherwise, this field is reserved
-	SS/PBCH index - 6 bits. If the value of the "Random Access Preamble index" is not all zeros, this field indicates the SS/PBCH that shall be used to determine the RACH occasion for the PRACH transmission; otherwise, this field is reserved. 
-	PRACH Mask index - 4 bits. If the value of the "Random Access Preamble index" is not all zeros, this field indicates the RACH occasion associated with the SS/PBCH indicated by "SS/PBCH index" for the PRACH transmission, according to Clause 5.1.1 of [8, TS38.321]; otherwise, this field is reserved
-	Cell indicator - bits indicating the cell for the corresponding PRACH transmission if the UE is configured with higher layer parameter EarlyUlSyncConfig, where C is the number of candidate cells configured with higher layer parameter EarlyUlSyncConfig; 0 bit otherwise. The bit field index 0 of the cell indicator field initiates a random access procedure on a serving cell, , and other bit field indexes initiates a random access procedure to an LTM candidate cell configured with higher layer parameter EarlyUlSyncConfig according to an ascending order of a candidate identity configured by ltm-CandidateId, with the bit field index 1 mapped to the candidate cell with the smallest candidate identity. 




TP from Lenovo:
	==============================TP1 for TS38.212==============================
7.3.1.2.1  Format 1_0
-------------------------------------------Unchanged parts are omitted-------------------------------------------
If the CRC of the DCI format 1_0 is scrambled by C-RNTI and the "Frequency domain resource assignment" field are of all ones, the DCI format 1_0 is for random access procedure initiated by a PDCCH order, with all remaining fields set as follows:
-	Random Access Preamble index - 6 bits according to ra-PreambleIndex in Clause 5.1.2 of [8, TS38.321]
-	UL/SUL indicator - 1 bit. If the value of the "Random Access Preamble index" is not all zeros and if the UE is configured with supplementaryUplink in ServingCellConfig in the cell, this field indicates which UL carrier in the cell to transmit the PRACH according to Table 7.3.1.1.1-1; otherwise, this field is reserved
-	SS/PBCH index - 6 bits. If the value of the "Random Access Preamble index" is not all zeros, this field indicates the SS/PBCH that shall be used to determine the RACH occasion for the PRACH transmission; otherwise, this field is reserved.
-	PRACH Mask index - 4 bits. If the value of the "Random Access Preamble index" is not all zeros, this field indicates the RACH occasion associated with the SS/PBCH indicated by "SS/PBCH index" for the PRACH transmission, according to Clause 5.1.1 of [8, TS38.321]; otherwise, this field is reserved
-	Cell indicator - bits indicating the cell for the corresponding PRACH transmission if the UE is configured with higher layer parameter EarlyUlSyncConfig, where C is the number of candidate cells configured with higher layer parameter EarlyUlSyncConfig,  and codepoint ‘0’ indicates the serving cell and codepoints from 1 to C are one-to-one mapped to candidate cell IDs configured with EarlyUlSyncConfig in an ascending order; 0 bit otherwise.  


Round 1

	Company
	Input

	Mod
	Please share your views on the above TP.

	Google
	Both TPs are fine to us

	Ericsson
	Suppoort

	QC
	Both are fine

	Futurewei
	Fine with both

	NOKIA
	Fine with the TP from Ericsson.
TP from Lenovo is not needed as this has already been reflected in the latest CR 38.312 [R1-2310747]. The proposed TP is based on an older CR.

	Lenovo
	Both are fine.

	ZTE
	Both are OK.

	NTT DOCOMO
	Both are fine.

	LGE
	Either way is fine.

	Mod
	Let’s focus on Ericsson’s version. 
Companies please also check the information needed for the cover page, i.e., reason for change, summary for change as well as consequences if not approved.

	Huawei, HiSilicon
	As for TP from Ericsson, we think the initiation of RACH procedure should be captured in RAN2 spec. as for the TP from Lenovo, editor already implement the content in the endorsed editor CR. 

	CMCC
	Both are fine.



Round 2

	Company
	Input

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



[bookmark: _Toc149919092]TP3: Capture the values for  and  in 38.213 (vivo)

Reason for change:
According to RAN4 agreement about the preparation time of PDCCH ordered RACH [3], when the PDCCH order triggers PRACH transmission toward the candidate cell, regardless of BWP switch, required delay will be considered and reflected in other new components. Thus, ∆BWPSwitching is not needed. 

	< Agreement>
· RAN4 shall introduce a new term for additional time for RF and/or BB preparation and retuning in PDCCH ordered PRACH toward target cell before cell switch.
· ∆BWPSwitching is not needed because all required components will be addressed separately.


However, in the current CR, only the PDCCH ordered RACH toward a candidate cell which is a non-serving cell follows the new delay requirement designed by RAN4.  The PDCCH ordered RACH toward a candidate cell which is a current serving cell follows the legacy delay requirement. It is not aligned with the RAN4 agreement. 
[bookmark: _Hlk149296774]Summary of change:
In TS 38.213, revise some current wordings to align with the corresponding RAN4 agreement.
Consequences if not approved:
If the TP is not approved, the current wording is not aligned with RAN4 agreement. 

	[bookmark: _Hlk146805946]38.213 21 L1/L2-triggered Mobility Procedure
<*unchanged is omitted*>

A UE can be provided configurations, by EarlyUlSyncConfig, for PRACH transmission parameters for each of the candidate cells. The UE can be triggered a PRACH transmission on a candidate cell by a PDCCH order that the UE receives on a serving cell and includes an indication of the candidate cell for the PRACH transmission [4, TS 38.212]. The time between the last symbol of the PDCCH order reception and the first symbol of the corresponding PRACH transmission on a candidate cell is larger than or equal to  msec, where 



-	 is a time duration of  symbols corresponding to a PUSCH preparation time for UE processing capability 1 [6, TS 38.214] assuming  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH order and the SCS configuration of the corresponding PRACH transmission 


-	 msec for FR1 and  msec for FR2

-	 is a switching gap duration as defined in [6, TS 38.214]
· 
is SSB based T/F tracking duration as defined in TS 38.133
· 
 is RF and/or BB preparation and retuning duration as defined in FFS
If the serving cell and the candidate cell operate in a same frequency range and the UE would have transmissions that overlap in time, or when a gap between a first or last symbol of a PRACH transmission to the candidate cell is less than 𝑁 symbols from a last or first symbol, respectively, of an UL transmission to the serving cell, where  is defined in Clause TBD, the UE 
-	drops the transmissions on the serving cell when the UE does not support transmissions that overlap in time or are separated by less than the gap on the serving cell and the candidate cell
-	prioritizes power allocation to the PRACH transmission on the candidate cell in clause 7.5 when the UE supports transmissions that overlap in time or are separated by less than the gap, and a total UE transmit power in the frequency range would exceed 
<*unchanged is omitted*>



Round 1

	Company
	Input

	Mod
	Please share your views on the above TP.

	
	

	NOKIA
	Not clear. The time gap is currently captured in section 8.1. 

	Mod
	Companies please also check the information needed for the cover page, i.e., reason for change, summary for change as well as consequences if not approved.

	Huawei, HiSilicon
	The “non-serving cell” is trying to exclude candidate cell configured with early RACH but is still the serving cell. Referring to 212 is sufficient in current endorsed CR.

	
	

	
	

	
	

	
	



Round 2
	Company
	Input

	vivo
	According to the draft CR in TS38.213, the preparation time of early PRACH transmission on candidate cell has been captured in Clause 8.1.   Therefore, it is unnecessary to discuss the TP proposed in our contribution for RAN1#114bis meeting. As for the wording of the draft CR, following revisions are proposed to make it align with RAN4 agreement.
 
	TS 38.213
8.1 Random access procedure
<*unchanged is omitted*>

If a random access procedure is initiated by a PDCCH order, the UE, if requested by higher layers, transmits a PRACH in the selected PRACH occasion, as described in [11, TS 38.321], for which a time between the last symbol of the PDCCH order reception and the first symbol of the PRACH transmission is larger than or equal to  msec, where 



-	 is a time duration of  symbols corresponding to a PUSCH preparation time for UE processing capability 1 [6, TS 38.214] assuming  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH order and the SCS configuration of the corresponding PRACH transmission 


-	  if the active UL BWP does not change, or if a cell indicator field in the PDCCH order indicates a candidate cell configured with higher layer parameter EarlyUlSyncConfig non-serving cell [5, TS 38.212], and  is defined in [10, TS 38.133] otherwise


-	 msec for FR1 and  msec for FR2

-	 is a switching gap duration as defined in [6, TS 38.214]
1. 

 if a cell indicator field in the PDCCH order does not indicate a candidate cell configured with higher layer parameter EarlyUlSyncConfig indicates a serving cell or if cell indicator field is not present, and  is defined in [10, TS 38.133] otherwise
1. 

  if a cell indicator field in the PDCCH order does not indicate a candidate cell configured with higher layer parameter EarlyUlSyncConfig indicates a serving cell or if cell indicator field is not present, and  is defined in [10, TS 38.133] otherwise
<*unchanged is omitted*>





As for the value of  and , whether to be captured in RAN1spec orRAN4 spec needs more discussion. 


	
	

	
	

	
	



TP4 (Closed):  Capture the following agreements of power ramping counter in TS38.213 section 7.4 (CATT)
Reason of Change: In RAN1#114 meeting, following agreements were achieved on the condition to reset the power ramping counter for the power control of PDCCH-ordered CFRA in LTM. These agreements were not captured in current spec.
	Agreement
For the power control of PDCCH-ordered CFRA in LTM, power-ramping counter is reset at least when UE receives a PDCCH order indicating the initial transmission of PRACH	
Agreement
· In addition to case 1, power-ramping counter is reset in the following cases:
· Case 2: The candidate cell indicated in the PDCCH order, indicating retransmission, is different from that indicated in the last PDCCH order. 



Summary of change: Capture the agreement on the condition to reset the power-ramping counter for the power control of PDCCH-ordered CFRA in LTM. 
Consequences if not approved:  UE behavior to reset the power-ramping counter is ambiguous for PDCCH-ordered CFRA in LTM. 

	
*** Unchanged parts are omitted ***
Section 7.4 of TS38.213
If prior to a PRACH retransmission, a UE changes the spatial domain transmission filter, Layer 1 notifies higher layers to suspend the power ramping counter as described in [11, TS 38.321].
If the UE receives a PDCCH order indicating the initial transmission of PRACH, or the candidate cell indicated in the PDCCH order indicating retransmission is different from that indicated in the last PDCCH order, Layer 1 may notify higher layers to suspend the corresponding power ramping counter. 
If due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, or due to slot format determination as described in clause 11.1, or due to the PUSCH/PUCCH/PRACH/SRS transmission occasions are in the same slot or the gap between a PRACH transmission and PUSCH/PUCCH/SRS transmission is small as described in clause 8.1, or due to DAPS operation as described in clause 15, or due to HD-UE operation in paired spectrum as described in clause 17.2, the UE does not transmit a PRACH in a transmission occasion, Layer 1 notifies higher layers to suspend the corresponding power ramping counter. If due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, the UE transmits a PRACH with reduced power in a transmission occasion, Layer 1 may notify higher layers to suspend the corresponding power ramping counter.

*** Unchanged parts are omitted ***



Round 1

	Company
	Input

	Mod
	Please share your views on the above TP.

	Google
	Support

	Ericsson
	Why “may notify”? Should be “notifies”, right?

	QC
	Fine

	Futurewei
	Fine

	NOKIA
	Do not support. 
As per understanding, suspend notification does not mean to “reset” the counter. The proposed TP is describing the scenarios when the counter is reset which is already captured in running CR 38.321 [R2-2311595]. Suspend notification is only needed when only SSB is changed which is already captured in section 7.4:

If prior to a PRACH retransmission, a UE changes the spatial domain transmission filter, Layer 1 notifies higher layers to suspend the power ramping counter as described in [11, TS 38.321].

	Lenovo
	Fine

	ZTE
	Agree with NOKIA. We think reset is to set the counter to be 0, but suspend is to not increase the counter by 1.

	Mod
	
Revision based on Ericsson’s suggestion. Further discussion is needed.
*** Unchanged parts are omitted ***
Section 7.4 of TS38.213
If prior to a PRACH retransmission, a UE changes the spatial domain transmission filter, Layer 1 notifies higher layers to suspend the power ramping counter as described in [11, TS 38.321].
If the UE receives a PDCCH order indicating the initial transmission of PRACH, or the candidate cell indicated in the PDCCH order indicating retransmission is different from that indicated in the last PDCCH order, Layer 1 notifies higher layers to suspend the corresponding power ramping counter. 
If due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, or due to slot format determination as described in clause 11.1, or due to the PUSCH/PUCCH/PRACH/SRS transmission occasions are in the same slot or the gap between a PRACH transmission and PUSCH/PUCCH/SRS transmission is small as described in clause 8.1, or due to DAPS operation as described in clause 15, or due to HD-UE operation in paired spectrum as described in clause 17.2, the UE does not transmit a PRACH in a transmission occasion, Layer 1 notifies higher layers to suspend the corresponding power ramping counter. If due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, the UE transmits a PRACH with reduced power in a transmission occasion, Layer 1 may notify higher layers to suspend the corresponding power ramping counter.

*** Unchanged parts are omitted ***

Companies please also check the information needed for the cover page, i.e., reason for change, summary for change as well as consequences if not approved.

	Huawei, HiSilicon
	It should be reflected in RAN2 spec. no need in ran1 spec

	NOKIA
	Not needed. Reset conditions are captured in 38.321. Suspend notification is NOT same as the reset. 



TP5(Closed):  Capture the configuration mechanism of UE based TA estimation in 38.213 (Ericsson)

Reason for change: specify the condition of performing UE-based TA estimation
Summary for change: the configuration of each candidate cell includes a field ltm-UE-MeasuredTA-ID. If the value of ltm-UE-MeasuredTA-ID for the serving cell is the same as the value of ltm-UE-MeasuredTA-ID for the candidate, the UE would perform UE-based TA estimation. If the value of ltm-UE-MeasuredTA-ID for the serving cell is different from the value of ltm-UE-MeasuredTA-ID for the candidate, the UE would not perform UE-based TA estimation.
Consequences if not approved: condition of performing UE-based TA estimation is not clear


	38.213 21 L1/L2-triggered Mobility Procedure
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 L1-RSRPs [10, TS 38.133]. A MAC CE command can activate TCI states, provided by LTM-Candidate-TCI-State-r18 or/and LTM-Candidate-TCI-UL-State-r18, associated with SS/PBCH blocks or TRS of corresponding candidate cells. 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. 
If the ltm-UE-MeasuredTA-ID of a candidate cell is equal to the ltm-UE-MeasuredTA-ID of the serving cell, a UE is provided ueMeasuredTA, the UE estimates based on the UE implementation a timing advance to apply from a first transmission on a candidate cell that is after the reception of a cell switch command for the candidate cell [11, TS 38.321].
A UE can be provided configurations, by EarlyUlSyncConfig, for PRACH transmission parameters for each of the candidate cells. The UE can be triggered a PRACH transmission on a candidate cell by a PDCCH order that the UE receives on a serving cell and includes an indication of the candidate cell for the PRACH transmission [4, TS 38.212]. If the serving cell and the candidate cell operate in a same frequency range and the UE would have transmissions that overlap in time, or when a gap between a first or last symbol of a PRACH transmission to the candidate cell is less than 𝑁 symbols from a last or first symbol, respectively, of an UL transmission to the serving cell, where  is defined in Clause TBD, the UE 
-	drops the transmissions on the serving cell when the UE does not support transmissions that overlap in time or are separated by less than the gap on the serving cell and the candidate cell
-	prioritizes power allocation to the PRACH transmission on the candidate cell in clause 7.5 when the UE supports transmissions that overlap in time or are separated by less than the gap, and a total UE transmit power in the frequency range would exceed 
The UE transmits the PRACH on the candidate cell as described in Clause 8.1 with a power determined as described in Clause 7.4. 
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.



Round 1

	Company
	Input

	Mod
	Please share your views on the above TP.

	ZTE
	It is basically up to RRC signalling. If ltm-UE-MeasuredTA-ID rather than ueMeasuredTA (an enable indication) is finally captured by RRC signalling, the TP is fine to us.

	NTT DOCOMO
	We are OK.

	Mod
	Companies please also check the information needed for the cover page, i.e., reason for change, summary for change as well as consequences if not approved.

	Huawei, HiSilicon
	Support. We had similar TP in R1-2310849.

When the value of ltm-UE-MeasuredTA-ID of a candidate cell, if configured, indicated in cell switch command is equal to the value of ltm-ServingCellUE-MeasuredTA-ID of current serving cell, if configured, If a UE is provided ueMeasuredTA, the UE estimates based on the UE implementation a timing advance to apply from a first transmission on a candidate cell that is after the reception of a cell switch command for the candidate cell [11, TS 38.321].

	Lenovo
	Fine with the TP.

	
	

	
	

	
	

	
	



Agreement
Endorse in principle the TP below

Reason for change: specify the condition of performing UE-based TA estimation
Summary for change: the configuration of each candidate cell includes a field ltm-UE-MeasuredTA-ID. If the value of ltm-UE-MeasuredTA-ID for the serving cell is the same as the value of ltm-UE-MeasuredTA-ID for the candidate, the UE would perform UE-based TA estimation. If the value of ltm-UE-MeasuredTA-ID for the serving cell is different from the value of ltm-UE-MeasuredTA-ID for the candidate, the UE would not perform UE-based TA estimation.
Consequences if not approved: condition of performing UE-based TA estimation is not clear


	38.213 21 L1/L2-triggered Mobility Procedure
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 L1-RSRPs [10, TS 38.133]. A MAC CE command can activate TCI states, provided by LTM-Candidate-TCI-State-r18 or/and LTM-Candidate-TCI-UL-State-r18, associated with SS/PBCH blocks or TRS of corresponding candidate cells. 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. 
If the ltm-UE-MeasuredTA-ID of a candidate cell is equal to the ltm-UE-MeasuredTA-ID of the serving cell, UE is provided ueMeasuredTA the UE estimates based on the UE implementation a timing advance to apply from a first transmission on a candidate cell that is after the reception of a cell switch command for the candidate cell [11, TS 38.321].
A UE can be provided configurations, by EarlyUlSyncConfig, for PRACH transmission parameters for each of the candidate cells. The UE can be triggered a PRACH transmission on a candidate cell by a PDCCH order that the UE receives on a serving cell and includes an indication of the candidate cell for the PRACH transmission [4, TS 38.212]. If the serving cell and the candidate cell operate in a same frequency range and the UE would have transmissions that overlap in time, or when a gap between a first or last symbol of a PRACH transmission to the candidate cell is less than 𝑁 symbols from a last or first symbol, respectively, of an UL transmission to the serving cell, where  is defined in Clause TBD, the UE 
-	drops the transmissions on the serving cell when the UE does not support transmissions that overlap in time or are separated by less than the gap on the serving cell and the candidate cell
-	prioritizes power allocation to the PRACH transmission on the candidate cell in clause 7.5 when the UE supports transmissions that overlap in time or are separated by less than the gap, and a total UE transmit power in the frequency range would exceed 
The UE transmits the PRACH on the candidate cell as described in Clause 8.1 with a power determined as described in Clause 7.4. 
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.



TP6:  Capture of agreement related to RACH-based TA acquisition for candidate cell (Lenovo)

Reason for change: It is agreed that RACH-based TA acquisition for candidate cell supported CFRA other than CBRA triggered by a PDCCH order and there is no RAR corresponding to the PRACH towards a candidate cell. While these agreements are not captured in current specification yet.
Summary for change: For RACH-based TA acquisition for candidate cell only support CFRA triggered by a PDCCH order and no RAR corresponding to the PRACH towards a candidate cell.
Consequences if not approved: Incorrect capture of agreement related to RACH-based TA acquisition for candidate cell.

	
==============================TP2 for TS38.213==============================
21 L1/L2-triggered mobility procedures
-------------------------------------------Unchanged parts are omitted-------------------------------------------
If a UE is provided ueMeasuredTA, the UE estimates based on the UE implementation a timing advance to apply from a first transmission on a candidate cell that is after the reception of a cell switch command for the candidate cell [11, TS 38.321].A UE can be provided configurations, by EarlyUlSyncConfig, for PRACH transmission parameters for each of the candidate cells. The UE can be triggered a contention free PRACH transmission on a candidate cell by a PDCCH order that the UE receives on a serving cell and includes an indication of the candidate cell for the PRACH transmission [4, TS 38.212], where there is no random access response for the PRACH transmission. If the serving cell and the candidate cell operate in a same frequency range and the UE would have transmissions that overlap in time, or when a gap between a first or last symbol of a PRACH transmission to the candidate cell is less than 𝑁 symbols from a last or first symbol, respectively, of an UL transmission to the serving cell, where  is defined in Clause TBD, the UE 
-	drops the transmissions on the serving cell when the UE does not support transmissions that overlap in time or are separated by less than the gap on the serving cell and the candidate cell
-	prioritizes power allocation to the PRACH transmission on the candidate cell in clause 7.5 when the UE supports transmissions that overlap in time or are separated by less than the gap, and a total UE transmit power in the frequency range would exceed 
-------------------------------------------Unchanged parts are omitted------------------------------------------



Round 1

	Company
	Input

	Mod
	Please share your views on the above TP.
Companies please also check the information needed for the cover page, i.e., reason for change, summary for change as well as consequences if not approved.

	Huawei, HiSilicon
	No need to have this TP. It is already clarified in TP1.

	Lenovo
	Since only CFRA is supported for early TA of LTM, it should be captured in spec, therefore, support the TP.

	
	

	
	

	
	

	
	



Round 2

	Company
	Input

	vivo
	No need as it already captured in TP1.

	
	

	
	

	
	

	
	

	
	

	
	

	
	





4. Other issues
Open issues on the coexistence of TA acquisition mechanisms are summarized below. 
Table 3. Summary for other issues
	#
	Issue
	Companies’ views

	4.1
	TAG related issues
	· Associate TA/TAG and candidate cell explicitly
· Proponents: QC, CMCC
· Opponents: Google, Samsung
· QC: For candidate cell with 2 TAGs (if supported), reuse the association decided for Rel-18 multi-DCI based multi-TRP with 2 TAGs 

	[bookmark: _Hlk150609585]4.2 
	n-TimingAdvanceOffset configuration

	· Vivo: Whether to provide the n-TimingAdvanceOffset for each candidate cell before cell switch needs discussion, if not provided, UE always assumes the serving cell n-TimingAdvanceOffset also applies for the cell where PRACH transmitted
· CMCC: The values of n-TimingAdvanceOffset for each candidate cell should be provided in the LTM configurations. If not provided, either a default value of TS38.133 or the same value of current serving cell can be considered. 
· Apple:    is pre-configured to UE for each candidate cell on FR1. 


	4.3
	PRACH repetition number
	Qualcomm, LGE
· For PDCCH-order based PRACH, the PDCCH order DCI can dynamically indicate the PRACH repetition number

	4.4
	whether SUL is supported for early TA acquisition in LTM
	Google
· RAN1 confirms SUL is supported for early TA acquisition in LTM.

	4.5
	Combination of RACH-based and UE-based TA estimation 
	Nokia
· Combination of RACH-based and UE-based TA estimation can be used to minimize the inaccurate TA estimation from UE based TA measurement. 
· The UE is provided with the estimation error for a candidate cell which the UE uses with all future UE-based TA estimation updates for the candidate cell. 

	4.6
	Handling the overlap between UL transmission on serving cell and PRACH on a candidate cell
	Nokia
· Transmission overlapping scenario in Clause 8.1(of 213) between a PRACH transmission and a PUSCH/PUCCH/SRS transmission on the serving cell is relevant to the LTM scenario more compared to the transmission overlapping scenario in clause 15 between PUSCH/PUCCH/SRS transmissions to the source and target MCGs.
· Use clause 8.1 as the reference clause for the value of N used to determine the overlap scenario between the PRACH transmission to a candidate cell and an UL transmission to the serving cell.

	4.7
	DL reference timing for PRACH on a candidate cell, in case of RACH-based TA acquisition.
	LGE
· There is a remaining issue whether/how to define DL reference timing of candidate cell for PRACH transmission.
· In RAN4 discussion on Rel-18 MIMO two TA, the following was agreed for two DL reference timing for two TAG in a serving cell.

Agreement: @RAN4
For multi-DCI based multi-TRP operation with two TAs, for each TAG, the uplink transmission timing takes place [image: ] before the reception of the first detected path (in time) of the corresponding downlink frame of the reference signal associated with UL/joint TCI state.

· In order to have consistency with RAN4 decision where both Rel-18 LTM and Rel-18 two TA are based on unified TCI framework, simple solution is that the reference signal associated with TCI state configured/activated for a candidate cell can be used for UE to measure DL reference timing for the candidate cell.




P4-1(Closed): n-TimingAdvanceOffset configuration
Proposal 4-1: TBD
Round 1

	Company
	Input

	Mod
	Please share your views on the above issues.

	Google
	Seems needed to us. Open to discuss. 

	Ericsson
	Support

	Futurewei
	Fine with the legacy approach if applicable.

	Lenovo
	We are fine to discuss it.

	NTT DOCOMO
	Support.

	Mod
	The following proposal is drafted for discussion.

Proposal 4-1: n-TimingAdvanceOffset is pre-configured to UE for each candidate cell.


	CMCC
	As we proposed in the our contribution, the n-TimingAdvanceOffset should be provided for the candidate cells. 

	Lenovo
	Support the Proposal.



Agreement
n-TimingAdvanceOffset is pre-configured to UE for each candidate cell.

P4-4: whether SUL is supported for early TA acquisition in LTM
Proposal 4-1: TBD
Round 1

	Company
	Input

	Mod
	Please share your views on the above issues.

	Google
	To clarify our intention more. In previous meetings, most companies think SUL is needed or useful for TA acquisition for LTM. However, current SPEC does not support it with two reasons. 
First, we don’t have RA configuration corresponding to SUL in EarlyUlSyncConfig. 
Second, in current SPEC, the presence of UL/SUL field in PDCCH order still depends on serving cell configuration even the cell indicator indicates a LTM candidate cell, which make no sense. 

Hence, we suggest that RAN1 first confirm SUL is supported, and proceed related SPEC changes mentioned above. 

	Ericsson
	In our view, SUL is supported with the current specification: the NW provides the UE with the correct RACH configuration, and if a candidate cell is SUL, the RACH configuration will be mapped to that. We should clarify that the UE ignores the SUL bit in the PDCCH order, to avoid error cases.

	Huawei, HiSilicon
	In legacy release, SUL can be configured to a cell to improve the UL coverage, similar benefit can be obtained in LTM if a candidate cell can be configured as SUL. We do not see any additional effort to support PRACH transmission on SUL. We support to have SUL for LTM. 

As for the comment of Ericsson, it depends on how SUL is configured, whether it is under a candidate cell include both UL and SUL or separate candidate cells. If follow legacy, it is not a separate candidate.

	CMCC
	Our thinking is that the SUL is supported for LTM. If the SUL is supported by the candidate cells, then the SUL/UL indication should be included in the PDCCH order. 

	
	

	
	

	
	


Round 2
	Company
	Input

	Mod
	Regarding whether/how SUL is supported for early TA acquisition in LTM, based on offline discussion with some interested companies, the following proposal is drafted for further discussion.
 
Proposal 4-4: For a LTM candidate cell, PRACH for early TA acquisition can be performed on either UL or SUL of the LTM candidate cell
   To support SUL for early TA acquisition, additional set of RACH configuration is added under EarlyUlSyncConfig.  

	ZTE
	In our understanding, UE can determine on which uplink carrier to transmit PRACH for a candidate cell by RRC parameter “frequencyInfoUL” and we think that network can ensure that the configured uplink carrier for TA acquisition on a candidate cell is aligned with the indication of “SUL/UL” field in DCI. Or we can also consider that  “SUL/UL” field in DCI is not used for TA acquisition for Rel-18 LTM to avoid error case.

	Mod
	Let’s continue our discussion based on the following revision of P4-4.
Proposal 4-4(proposed conclusion): From RAN 1 perspective, for a LTM candidate cell, PRACH for early TA acquisition can be performed on either UL or SUL.

	
	

	
	

	
	

	
	

	
	



P4-6(Closed): Handling the overlap between UL transmission on serving Cell and PRACH on a candidate Cell（Nokia）
Proposal 4-6: TBD
Round 1

	Company
	Input

	Mod
	Please share your views on the above issues.

	Ericsson
	Support

	Mod
	The following proposal is listed for discussion.

Proposal 4-6: Use clause 8.1 of 213 as the reference clause for the value of N used to determine the overlap scenario between the PRACH transmission to a candidate cell and an UL transmission to the serving cell.


	NOKIA
	Support. This is to resolve one “TBD” in the current CR.

	Lenovo
	Support.

	
	

	
	



Agreement
Use clause 8.1 of 213 as the reference clause for the value of N used to determine the overlap scenario between the PRACH transmission to a candidate cell and an UL transmission to the serving cell.
P4-7: DL reference timing for PRACH on a candidate cell（LGE）
Proposal 4-7: the reference signal associated with TCI state configured/activated for a candidate cell can be used as DL reference timing for the candidate cell.
Round 2

	Company
	Input

	Lenovo
	Fine with Proposal 4-7.

	
	

	
	

	
	

	
	

	
	

	
	




5. Issues to be discussed in online/offline sessions
5.1 Offline discussion round 1
P2-3
Proposal 2-3: If both RACH based and UE based TA acquisition methods are configured to the same cell at the same time.
· TA in CSC, if present, should be prioritized over UE measured TA

TP 1 (ZTE)
Reason for change:
RACH based TA acquisition mechanism for candidate cells does not include UE receiving RAR corresponding to the PRACH transmission, however, such characteristic has not been captured in clause 8.2 TS 38.213. In other words, from perspective of RAN1 specification, UE still needs to detect PDCCH for RAR for a PRACH transmission towards a candidate cell. Hence, we suggest to capture the following text proposal for clarification.
Summary of change:
To specify that UE does not detect PDCCH RAR for a PRACH transmission triggered for a candidate cell.
Consequence if not approved:
RACH procedure without RAR for candidate cells is not supported from perspective of RAN1 specification.


	Text Proposal 1: To adopt the following changes in section 8.2, TS 38.213-i00.
	8.2	Random access response - Type-1 random access procedure
In response to a PRACH transmission, a UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding RA-RNTI during a window controlled by higher layers [11, TS 38.321]. If a PRACH transmission is triggered by PDCCH order for a candidate cell, UE does not detect a DCI format 1_0 with CRC scrambled by a corresponding RA-RNTI. The window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for Type1-PDCCH CSS set, as defined in clause 10.1, that is at least one symbol, after the last symbol of the last PRACH occasion corresponding to the PRACH transmission, where the symbol duration corresponds to the SCS for Type1-PDCCH CSS set as defined in clause 10.1. If  or , as defined in [4, TS 38.211], is not zero, the window starts after an additional  msec where  is defined in [4, TS 38.211] and  is provided by kmac or  if kmac is not provided. The length of the window in number of slots, based on the SCS for Type1-PDCCH CSS set, is provided by ra-ResponseWindow. 
<Unchanged parts are omitted>






TP 2 (Ericsson)
Reason for change: It is agreed that the bit field codepoint ‘0’ of cell indicator field in PDCCH order indicates PRACH for current serving cell, the rest bit field codepoints are mapped to candidate cells configured with EarlyUlSyncConfig-r18 where there is one-to-one mapping between bit field codepoint from 1 to C to candidate cell IDs in an ascending order. While the agreement is not captured in current specification yet.
Summary for change: Capture the agreement about the interpretation of Cell indicator.
Consequences if not approved: The interpretation of Cell indicator is lacked.
	A.2 Text proposal to 38.212
7.3.1.2.1	Format 1_0
DCI format 1_0 is used for the scheduling of PDSCH in one DL cell. 
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI:
-	Identifier for DCI formats - 1 bits
-	The value of this bit field is always set to 1, indicating a DL DCI format


-	Frequency domain resource assignment -  bits where  is given by Clause 7.3.1.0
If the CRC of the DCI format 1_0 is scrambled by C-RNTI and the "Frequency domain resource assignment" field are of all ones, the DCI format 1_0 is for random access procedure initiated by a PDCCH order, with all remaining fields set as follows:
-	Random Access Preamble index - 6 bits according to ra-PreambleIndex in Clause 5.1.2 of [8, TS38.321]
-	UL/SUL indicator - 1 bit. If the value of the "Random Access Preamble index" is not all zeros and if the UE is configured with supplementaryUplink in ServingCellConfig in the cell, this field indicates which UL carrier in the cell to transmit the PRACH according to Table 7.3.1.1.1-1; otherwise, this field is reserved
-	SS/PBCH index - 6 bits. If the value of the "Random Access Preamble index" is not all zeros, this field indicates the SS/PBCH that shall be used to determine the RACH occasion for the PRACH transmission; otherwise, this field is reserved. 
-	PRACH Mask index - 4 bits. If the value of the "Random Access Preamble index" is not all zeros, this field indicates the RACH occasion associated with the SS/PBCH indicated by "SS/PBCH index" for the PRACH transmission, according to Clause 5.1.1 of [8, TS38.321]; otherwise, this field is reserved
-	Cell indicator - bits indicating the cell for the corresponding PRACH transmission if the UE is configured with higher layer parameter EarlyUlSyncConfig, where C is the number of candidate cells configured with higher layer parameter EarlyUlSyncConfig; 0 bit otherwise. The bit field index 0 of the cell indicator field initiates a random access procedure on a serving cell, , and other bit field indexes initiates a random access procedure to an LTM candidate cell configured with higher layer parameter EarlyUlSyncConfig according to an ascending order of a candidate identity configured by ltm-CandidateId, with the bit field index 1 mapped to the candidate cell with the smallest candidate identity. 




TP 5 (Ericsson)
Reason for change: specify the condition of performing UE-based TA estimation
Summary for change: the configuration of each candidate cell includes a field ltm-UE-MeasuredTA-ID. If the value of ltm-UE-MeasuredTA-ID for the serving cell is the same as the value of ltm-UE-MeasuredTA-ID for the candidate, the UE would perform UE-based TA estimation. If the value of ltm-UE-MeasuredTA-ID for the serving cell is different from the value of ltm-UE-MeasuredTA-ID for the candidate, the UE would not perform UE-based TA estimation.
Consequences if not approved: condition of performing UE-based TA estimation is not clear


	38.213 21 L1/L2-triggered Mobility Procedure
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 L1-RSRPs [10, TS 38.133]. A MAC CE command can activate TCI states, provided by LTM-Candidate-TCI-State-r18 or/and LTM-Candidate-TCI-UL-State-r18, associated with SS/PBCH blocks or TRS of corresponding candidate cells. 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. 
If the ltm-UE-MeasuredTA-ID of a candidate cell is equal to the ltm-UE-MeasuredTA-ID of the serving cell, a UE is provided ueMeasuredTA, the UE estimates based on the UE implementation a timing advance to apply from a first transmission on a candidate cell that is after the reception of a cell switch command for the candidate cell [11, TS 38.321].
A UE can be provided configurations, by EarlyUlSyncConfig, for PRACH transmission parameters for each of the candidate cells. The UE can be triggered a PRACH transmission on a candidate cell by a PDCCH order that the UE receives on a serving cell and includes an indication of the candidate cell for the PRACH transmission [4, TS 38.212]. If the serving cell and the candidate cell operate in a same frequency range and the UE would have transmissions that overlap in time, or when a gap between a first or last symbol of a PRACH transmission to the candidate cell is less than 𝑁 symbols from a last or first symbol, respectively, of an UL transmission to the serving cell, where  is defined in Clause TBD, the UE 
-	drops the transmissions on the serving cell when the UE does not support transmissions that overlap in time or are separated by less than the gap on the serving cell and the candidate cell
-	prioritizes power allocation to the PRACH transmission on the candidate cell in clause 7.5 when the UE supports transmissions that overlap in time or are separated by less than the gap, and a total UE transmit power in the frequency range would exceed 
The UE transmits the PRACH on the candidate cell as described in Clause 8.1 with a power determined as described in Clause 7.4. 
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.



P4-1
Proposal 4-1: n-TimingAdvanceOffset is pre-configured to UE for each candidate cell.

P4-6
Proposal 4-6: Use clause 8.1 of 213 as the reference clause for the value of N used to determine the overlap scenario between the PRACH transmission to a candidate cell and an UL transmission to the serving cell.
5.2 Online discussion round 1
P2-3
Proposal 2-3: If both RACH based and UE based TA acquisition methods are configured to the same cell at the same time.
· TA in CSC, if present, should be prioritized over UE measured TA

TP 1 (ZTE)
Reason for change:
RACH based TA acquisition mechanism for candidate cells does not include UE receiving RAR corresponding to the PRACH transmission, however, such characteristic has not been captured in clause 8.2 TS 38.213. In other words, from perspective of RAN1 specification, UE still needs to detect PDCCH for RAR for a PRACH transmission towards a candidate cell. Hence, we suggest to capture the following text proposal for clarification.
Summary of change:
To specify that UE does not detect PDCCH RAR for a PRACH transmission triggered for a candidate cell.
Consequence if not approved:
RACH procedure without RAR for candidate cells is not supported from perspective of RAN1 specification.


	Text Proposal 1: To adopt the following changes in section 8.2, TS 38.213-i00.
	8.2	Random access response - Type-1 random access procedure
In response to a PRACH transmission, a UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding RA-RNTI during a window controlled by higher layers [11, TS 38.321]. If a PRACH transmission is triggered by PDCCH order for a candidate cell, UE does not detect a DCI format 1_0 with CRC scrambled by a corresponding RA-RNTI. The window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for Type1-PDCCH CSS set, as defined in clause 10.1, that is at least one symbol, after the last symbol of the last PRACH occasion corresponding to the PRACH transmission, where the symbol duration corresponds to the SCS for Type1-PDCCH CSS set as defined in clause 10.1. If  or , as defined in [4, TS 38.211], is not zero, the window starts after an additional  msec where  is defined in [4, TS 38.211] and  is provided by kmac or  if kmac is not provided. The length of the window in number of slots, based on the SCS for Type1-PDCCH CSS set, is provided by ra-ResponseWindow. 
<Unchanged parts are omitted>






TP 2 (Ericsson)
Reason for change: It is agreed that the bit field codepoint ‘0’ of cell indicator field in PDCCH order indicates PRACH for current serving cell, the rest bit field codepoints are mapped to candidate cells configured with EarlyUlSyncConfig-r18 where there is one-to-one mapping between bit field codepoint from 1 to C to candidate cell IDs in an ascending order. While the agreement is not captured in current specification yet.
Summary for change: Capture the agreement about the interpretation of Cell indicator.
Consequences if not approved: The interpretation of Cell indicator is lacked.
	A.2 Text proposal to 38.212
7.3.1.2.1	Format 1_0
DCI format 1_0 is used for the scheduling of PDSCH in one DL cell. 
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI:
-	Identifier for DCI formats - 1 bits
-	The value of this bit field is always set to 1, indicating a DL DCI format


-	Frequency domain resource assignment -  bits where  is given by Clause 7.3.1.0
If the CRC of the DCI format 1_0 is scrambled by C-RNTI and the "Frequency domain resource assignment" field are of all ones, the DCI format 1_0 is for random access procedure initiated by a PDCCH order, with all remaining fields set as follows:
-	Random Access Preamble index - 6 bits according to ra-PreambleIndex in Clause 5.1.2 of [8, TS38.321]
-	UL/SUL indicator - 1 bit. If the value of the "Random Access Preamble index" is not all zeros and if the UE is configured with supplementaryUplink in ServingCellConfig in the cell, this field indicates which UL carrier in the cell to transmit the PRACH according to Table 7.3.1.1.1-1; otherwise, this field is reserved
-	SS/PBCH index - 6 bits. If the value of the "Random Access Preamble index" is not all zeros, this field indicates the SS/PBCH that shall be used to determine the RACH occasion for the PRACH transmission; otherwise, this field is reserved. 
-	PRACH Mask index - 4 bits. If the value of the "Random Access Preamble index" is not all zeros, this field indicates the RACH occasion associated with the SS/PBCH indicated by "SS/PBCH index" for the PRACH transmission, according to Clause 5.1.1 of [8, TS38.321]; otherwise, this field is reserved
-	Cell indicator - bits indicating the cell for the corresponding PRACH transmission if the UE is configured with higher layer parameter EarlyUlSyncConfig, where C is the number of candidate cells configured with higher layer parameter EarlyUlSyncConfig; 0 bit otherwise. The bit field index 0 of the cell indicator field initiates a random access procedure on a serving cell, , and other bit field indexes initiates a random access procedure to an LTM candidate cell configured with higher layer parameter EarlyUlSyncConfig according to an ascending order of a candidate identity configured by ltm-CandidateId, with the bit field index 1 mapped to the candidate cell with the smallest candidate identity. 




TP 5 (Ericsson)
Reason for change: specify the condition of performing UE-based TA estimation
Summary for change: the configuration of each candidate cell includes a field ltm-UE-MeasuredTA-ID. If the value of ltm-UE-MeasuredTA-ID for the serving cell is the same as the value of ltm-UE-MeasuredTA-ID for the candidate, the UE would perform UE-based TA estimation. If the value of ltm-UE-MeasuredTA-ID for the serving cell is different from the value of ltm-UE-MeasuredTA-ID for the candidate, the UE would not perform UE-based TA estimation.
Consequences if not approved: condition of performing UE-based TA estimation is not clear


	38.213 21 L1/L2-triggered Mobility Procedure
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 L1-RSRPs [10, TS 38.133]. A MAC CE command can activate TCI states, provided by LTM-Candidate-TCI-State-r18 or/and LTM-Candidate-TCI-UL-State-r18, associated with SS/PBCH blocks or TRS of corresponding candidate cells. 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. 
If the ltm-UE-MeasuredTA-ID of a candidate cell is equal to the ltm-UE-MeasuredTA-ID of the serving cell, a UE is provided ueMeasuredTA, the UE estimates based on the UE implementation a timing advance to apply from a first transmission on a candidate cell that is after the reception of a cell switch command for the candidate cell [11, TS 38.321].
A UE can be provided configurations, by EarlyUlSyncConfig, for PRACH transmission parameters for each of the candidate cells. The UE can be triggered a PRACH transmission on a candidate cell by a PDCCH order that the UE receives on a serving cell and includes an indication of the candidate cell for the PRACH transmission [4, TS 38.212]. If the serving cell and the candidate cell operate in a same frequency range and the UE would have transmissions that overlap in time, or when a gap between a first or last symbol of a PRACH transmission to the candidate cell is less than 𝑁 symbols from a last or first symbol, respectively, of an UL transmission to the serving cell, where  is defined in Clause TBD, the UE 
-	drops the transmissions on the serving cell when the UE does not support transmissions that overlap in time or are separated by less than the gap on the serving cell and the candidate cell
-	prioritizes power allocation to the PRACH transmission on the candidate cell in clause 7.5 when the UE supports transmissions that overlap in time or are separated by less than the gap, and a total UE transmit power in the frequency range would exceed 
The UE transmits the PRACH on the candidate cell as described in Clause 8.1 with a power determined as described in Clause 7.4. 
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.



P4-1
Proposal 4-1: n-TimingAdvanceOffset is pre-configured to UE for each candidate cell.

P4-6
Proposal 4-6: Use clause 8.1 of 213 as the reference clause for the value of N used to determine the overlap scenario between the PRACH transmission to a candidate cell and an UL transmission to the serving cell.
5.3 Offline discussion round 2
P4-4
Proposal 4-4 (proposed conclusion): For a LTM candidate cell, PRACH for early TA acquisition can be performed on either UL or SUL of the LTM candidate cell
   To support SUL for early TA acquisition, additional set of RACH configuration is added under EarlyUlSyncConfig.supported from RAN1 perspective.   
P4-7
Proposal 4-7: The reference signal associated with TCI state configured/ and activated for a candidate cell can be used as DL reference timing for the candidate cell.
P1-1
Proposal 1-1 (proposed conclusion): It is up to UE implementation to handle the RACH initiation collisions where the early RACH is getting involved. The following RAN1 agreement applies to other types of UL transmissions.
Agreement
When the UE does not support simultaneous/parallel transmissions of PRACH in candidate cell and UL channels and signals in serving cell, support
· serving cell UL TX is dropped.
P2-3
Proposal 2-3: 
· If simultaneous configuration of PDCCH ordered RACH and UE based TA measurement schemes is supported by UE
· If both RACH based and UE based TA acquisition methods are configured to the same cell, 
· Alt 1: TA in CSC, if present, should be prioritized over UE measured TA
· Alt 2: the latest acquired TA is used
· Else, UE is not expected to be configured with both PDCCH ordered RACH and UE based TA measurement schemes for a candidate cell
P2-2
Proposal 2-2: For UE based TA acquisition, gNB should at least provide the following info for UE to derive the TA for candidate cell
· For each of measured serving cell and candidate cell
· Cell ID,  and measured SSB ID which could be provided implicitly or explicitly and corresponding measured occasions
· DL Tx timing difference between the serving and candidate cells (for asynchronous scenarios)
TP1(ZTE)

TP2(Ericsson)

5.4 Online discussion round 2

TP1(ZTE)
[bookmark: _GoBack]Reason for change: RACH based TA acquisition mechanism for candidate cells does not include UE receiving RAR corresponding to the PRACH transmission, however, such characteristic has not been captured in clause 8.2 TS 38.213. In other words, from perspective of RAN1 specification, UE still needs to detect PDCCH for RAR for a PRACH transmission towards a candidate cell. Hence, we suggest to capture the following text proposal for clarification.
Summary of change: To specify that UE does not detect PDCCH RAR for a PRACH transmission triggered for a candidate cell.
Consequence if not approved: RACH procedure without RAR for candidate cells is not supported from perspective of RAN1 specification.
	Text Proposal to section 8.2, TS 38.213-i00.
	8.2	Random access response - Type-1 random access procedure
In response to a PRACH transmission, a UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding RA-RNTI during a window controlled by higher layers [11, TS 38.321]. If a PRACH transmission is triggered by PDCCH order for a candidate cell, UE does not detect a DCI format 1_0 with CRC scrambled by a corresponding RA-RNTI. The window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for Type1-PDCCH CSS set, as defined in clause 10.1, that is at least one symbol, after the last symbol of the last PRACH occasion corresponding to the PRACH transmission, where the symbol duration corresponds to the SCS for Type1-PDCCH CSS set as defined in clause 10.1. If  or , as defined in [4, TS 38.211], is not zero, the window starts after an additional  msec where  is defined in [4, TS 38.211] and  is provided by kmac or  if kmac is not provided. The length of the window in number of slots, based on the SCS for Type1-PDCCH CSS set, is provided by ra-ResponseWindow. 
<Unchanged parts are omitted>






TP2(Ericsson)
Reason for change: It is agreed that the bit field codepoint ‘0’ of cell indicator field in PDCCH order indicates PRACH for current serving cell, the rest bit field codepoints are mapped to candidate cells configured with EarlyUlSyncConfig-r18 where there is one-to-one mapping between bit field codepoint from 1 to C to candidate cell IDs in an ascending order. While the agreement is not captured in current specification yet.
Summary for change: Capture the agreement about the interpretation of Cell indicator.
Consequences if not approved: The interpretation of Cell indicator is lacked.

	Text proposal to 38.212
7.3.1.2.1	Format 1_0
DCI format 1_0 is used for the scheduling of PDSCH in one DL cell. 
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI:
-	Identifier for DCI formats - 1 bits
-	The value of this bit field is always set to 1, indicating a DL DCI format


-	Frequency domain resource assignment -  bits where  is given by Clause 7.3.1.0
If the CRC of the DCI format 1_0 is scrambled by C-RNTI and the "Frequency domain resource assignment" field are of all ones, the DCI format 1_0 is for random access procedure initiated by a PDCCH order, with all remaining fields set as follows:
-	Random Access Preamble index - 6 bits according to ra-PreambleIndex in Clause 5.1.2 of [8, TS38.321]
-	UL/SUL indicator - 1 bit. If the value of the "Random Access Preamble index" is not all zeros and if the UE is configured with supplementaryUplink in ServingCellConfig in the cell, this field indicates which UL carrier in the cell to transmit the PRACH according to Table 7.3.1.1.1-1; otherwise, this field is reserved
-	SS/PBCH index - 6 bits. If the value of the "Random Access Preamble index" is not all zeros, this field indicates the SS/PBCH that shall be used to determine the RACH occasion for the PRACH transmission; otherwise, this field is reserved. 
-	PRACH Mask index - 4 bits. If the value of the "Random Access Preamble index" is not all zeros, this field indicates the RACH occasion associated with the SS/PBCH indicated by "SS/PBCH index" for the PRACH transmission, according to Clause 5.1.1 of [8, TS38.321]; otherwise, this field is reserved
-	Cell indicator - bits indicating the cell for the corresponding PRACH transmission if the UE is configured with higher layer parameter EarlyUlSyncConfig, where C is the number of candidate cells configured with higher layer parameter EarlyUlSyncConfig; 0 bit otherwise. The bit field index 0 of the cell indicator field initiates a random access procedure on a serving cell, , and other bit field indexes initiates a random access procedure to an LTM candidate cell configured with higher layer parameter EarlyUlSyncConfig according to an ascending order of a candidate identity configured by ltm-CandidateId, with the bit field index 1 mapped to the candidate cell with the smallest candidate identity. 



P4-4
Proposal 4-4(proposed conclusion): From RAN 1 perspective, for a LTM candidate cell, PRACH for early TA acquisition can be performed on either UL or SUL.
P2-2
Proposal 2-2: For UE based TA acquisition, gNB should at least provide the following info for UE to derive the TA for candidate cell
· DL Tx timing difference between the serving and candidate cells (for asynchronous scenarios)

P2-3
Proposal 2-3: 
· If simultaneous configuration of PDCCH ordered RACH and UE based TA measurement schemes is supported by UE
· If both RACH based and UE based TA acquisition methods are configured to the same cell, 
· Alt 1: TA in CSC, if present, should be prioritized over UE measured TA
· Alt 2: the latest acquired TA is used
· Else, UE is not expected to be configured with both PDCCH ordered RACH and UE based TA measurement schemes for a candidate cell
P1-1
Proposal 1-1 (proposed conclusion): It is up to UE implementation to handle the RACH initiation collisions where the early RACH is getting involved. The following RAN1 agreement applies to other types of UL transmissions.
Agreement
When the UE does not support simultaneous/parallel transmissions of PRACH in candidate cell and UL channels and signals in serving cell, support
· serving cell UL TX is dropped.
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Previous agreements
RAN1 #110bis-e 

Agreement 
Support TA acquisition of candidate cell(s) before cell switch command is received in L1/L2 based mobility.
· FFS: whether this can be applied to candidate cell when it is deactivated SCell (if defined in RAN2)
 
Agreement
On mechanism to acquire TA of the candidate cells, the following solutions can be further studied:
•         RACH-based solutions
e.g., PDCCH ordered RACH, UE-triggered RACH, higher layer triggered RACH from NW other than L3 HO cmd
•         RACH-less solutions
e.g., SRS based TA acquisition, Rx timing difference based, RACH-less mechanism as in LTE, UE based TA measurement (including UE based TA measurement with one TAC from serving cell)
 
Agreement
For TA acquisition of a candidate cell before cell switch command is received, study at least the following alternatives of associating TA/TAG to candidate cell:
· Alt1: Associate TA/TAG and candidate cell implicitly, e.g.,
· the association between TA/TAG and TCI states can be configured
· Alt2: Associate TA/TAG and candidate cell explicitly, e.g.,
· the association is provided as a part of candidate cell(s) configuration
· the association between TA/TAG and SSB(s)/TRS(s) is provided as a part of candidate cell(s) configuration

RAN1 #111 

Agreement
On mechanism to acquire TA of the candidate cell(s) in Rel-18 LTM, at least support PDCCH ordered RACH.
· The PDCCH order is only triggered by source cell
· FFS: the details including content of DCI, RACH resource configuration, RAR transmission mechanism, etc.
· Note: any other RACH-based solutions are for discussion separately
Agreement (Made in RAN1#110b-e)
Support TA acquisition of candidate cell(s) before cell switch command is received in L1/L2 based mobility.
· FFS: whether this can be applied to candidate cell when it is deactivated SCell (if defined in RAN2)
Agreement
For PDCCH ordered RACH in LTM, at least the following enhancements are supported
· Introduce indication of candidate cell and/or RO of candidate cell in DCI
· configuration of RACH resource for candidate cell(s) is provided prior to the PDCCH order
· FFS: whether/how to transmit RAR
 Agreement
On whether RAR is needed for PDCCH ordered RACH for a candidate cell in LTM, the following alternatives are considered for further study
· Alt 1: RAR is needed
· Alt 2: RAR is not needed
· Note: If Alt 2 is supported, TA value of candidate cell is indicated in cell switch command
· Alt 3: whether RAR is needed can be configured
Agreement
· TA updating (i.e. re-acquisition of TA) for candidate cell can be triggered by NW. 
same triggering mechanism reuse the initial TA acquisition, i.e., PDCCH order triggered RACH in a candidate cell

RAN1 #112

Agreement
For Rel-18 LTM, Random Access Preamble indices and indication of RACH occasions with the associated SSB indices are configured for each candidate cell. 
Note: the detailed signalling is left to RAN2

Agreement
The PDCCH order from the source cell contains the indication of candidate cell.
· The reserved bit(s) in DCI format 1_0 for PDCCH order can be used for indication of cell identity
Agreement
For PDCCH ordered-RACH for candidate cell(s), RAR reception can be configured/indicated
· If reception of RAR is not configured/indicated (without RAR)
· TA value of candidate cell is indicated in cell switch command
· FFS: whether UE should re-transmit PRACH when reception of RAR is not configured/indicated
· FFS: how UE determine the transmit power of subsequent PRACH triggered by PDCCH order
· If reception of RAR is configured/indicated (with RAR), FFS
· whether RAR is received from serving cell or candidate cell
· if RAR is received from candidate cell, whether Type1-PDCCH CSS of the candidate cell is configured to the UE
· content of RAR
· FFS: signaling for configuration/indication of whether RAR needs to be received
· UE can report the support combination of with RAR only and without RAR only, where support of one default scheme is the baseline UE approach for LTM
· Send LS to RAN2 and RAN3 to check the feasibility about this agreement
· Note: Definition of candidate cells is up to RAN2
Agreement 
· For PDCCH-order based RACH for TA measurement for candidate cells, legacy CBRA is not supported
Agreement
on whether UE should initiate re-transmit PRACH when reception of RAR is not configured/indicated, down select one from the following alternatives.
· Alt 1: UE autonomous re-transmission of PRACH is not allowed (e.g., by setting the number of allowed PRACH transmission to the minimum value of PreambleTransMax=1)
· Alt 2: UE autonomous Re-transmission of PRACH is allowed, 
· The number of PRACH transmission will be defined e.g. set the times of RACH transmission to the minimum value of PreambleTransMax
Agreement
If reception of RAR is configured/indicated, RAR contains at least TA of candidate cell.
· The maximum number of TA values memorized by UE is a UE capability
· FFS: whether other parameters such as UE ID, candidate cell ID etc. is contained in RAR 

Agreement
Whether RAR needs to be received is configured by RRC.

Agreement
study at least the following issues on PDCCH-order based PRACH for candidate cell that is not UL serving cell, i.e. without PUCCH/PUSCH configured
· Whether gap between the DCI and PRACH longer than timeline defined in spec is needed
· Any impact/interruption on UL Tx of serving CCs due to the PRACH Tx

Working Assumption
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 #112bis

Agreement
For PDCCH ordered-RACH, if reception of RAR is not configured, UE autonomous re-transmission of PRACH is not allowed, regardless of the configuration of PreambleTransMax.
Agreement
When reception of RAR is configured, support RAR is received from serving cell at least in intra-DU case. 
Agreement
When reception of RAR is configured, support RAR is received from serving cell in inter-DU case.
· FFS: RA response window related issues
Agreement 
For PDCCH ordered RACH mechanism in R18 LTM, when reception of RAR is configured, 
· the UE stores(remembers/maintains/handles) a TA for at least one candidate cell
· storing(remembering/maintaining/handling) corresponding TAs for more than one candidate cell is up to UE capability
· detailed number of candidate cell is up to UE capability 
Agreement
For PDCCH-order based PRACH for candidate cell study the following issues:
· whether/how prioritizations for transmission power reduction for a PRACH transmission to a LTM candidate cell is performed
· whether/how prioritizations for prioritization of a PARCH transmission to a LTM candidate cell compared to an overlapped (in time and frequency) serving cell UL transmission
Agreement
For PDCCH ordered-RACH, if reception of RAR is not configured
· Whether power ramping is performed or not is determined from PDCCH order
· If power ramping is performed, 
· whether PRACH is an initial transmission or retransmission is explicitly indicated in PDCCH order (FFS exact indication mechanism)
· power ramping-up value is configured 
· else, the power should be determined by open-loop power control
Agreement
Send LS to RAN4 with the following info 
· RAN1 discussed the time gap between a PDCCH order and the corresponding PRACH transmission for LTM. 
· RAN1 believes that this will require that the time gap is increased at least for the following scenario
· For PDCCH-order based PRACH on a candidate cell that is not a current serving cell with PUCCH/PUSCH or inter-frequency with the current serving cell
· RAN1 relies on RAN4 to verify the need for the above additional latency and, if so, the corresponding value is needed
· RAN1 relies on RAN4 to investigate any impact/interruption on UL Tx of serving cell due to the PRACH Tx on a candidate cell that is not a current serving cell with PUCCH/PUSCH
· RAN1 relies on RAN4 to verify the need for any update is required to ΔBWPSwitching, ΔDelay if so, the corresponding values and whether UE capability is needed
Potential RAN1 spec update will be based on RAN4’s feedback.

RAN1 #113

Agreement
Confirm the following Working Assumption, and sent LS to RAN4 to clarify the feasibility of supporting this mechanism
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

Agreement
From RAN 1 perspective, without performing PDCCH-ordered RACH for candidate cell(s), RACH-less mechanism can be supported by indicating TA value of target cell as TA=0 or keeping the same value as source cell in cell switch command.
· Note 1: this doesn’t mean to preclude TA values other than 0 and the same value as source cell in cell switch command for PDCCH-ordered RACH when RAR is not configured for the PDCCH order.
· Note 2: The feasibility and signalling can be further concluded by RAN2

Agreement
For PDCCH order based PRACH to candidate cell, the candidate cell SSB indicated in the PDCCH order serves as the path loss RS for PRACH Tx power determination.

Agreement
On the determination of the PRACH transmission power when reception of RAR is not configured, a [1-bit] field in PDCCH order explicitly indicating initial transmission or retransmission of PRACH is supported.

Note:
From RAN1 perspective, when reception of RAR is configured, there may have 4 alternatives to determine the randomaccess response window
· Alt1: Postpone the starting point of the random access response window
· Alt2: Extend the length of the random access response window 
· Alt3: Length and offset of the starting point of RAR window can be configured by RRC
· Alt4: if MAC CE is used to carry TA and PDCCH is scrambled by C-RNTI in USS, RAR window is not needed
[Note: the random access response window for candidate cell(s) is separately configured from the normal RAR window.]


Note:
In addition to TA, when reception of RAR is configured, RAN1 discussed the following alternatives: 
· Alt 1: when there is only one ongoing RACH procedure at each time, the identification of candidate cell is not needed
· Alt 2: when more than one RACH procedures are allowed at each time, the identification of candidate cell is contained in RAR

Agreement
On the determination of the PRACH transmission power when reception of RAR is not configured, a 1-bit field in PDCCH order explicitly indicating initial transmission or retransmission of PRACH, FFS
· UE will increase the power with the value of power ramping configuration if it is indicated as re-transmission, unless the max allowed power is achieved
· whether/how to reset the counter
Agreement
· For PDCCH-order based PRACH for candidate cell, If UE capability does not support simultaneous/parallel transmissions, when the PRACH transmission to a candidate cell other than current serving cell(including any interruption due to processing time to build the PRACH transmission, carrier or/and BWP switching time if any, UL or DL RF retuning time if any, additional preparation time if any) happen to overlap over one or more symbols or have a time gap below a certain threshold (e.g., N symbols, FFS: the value of N) with following UL transmission to one of the serving cells
· PRACH transmission 
· PUCCH/PUSCH transmission carrying HARQ-ACK, SR, P/SP CSI, aperiodic CSI 
· SRS transmission
· Any other PUCCH/PUSCH transmission
· Down-select the UE behavior in this case
· Alt 1: Dropping rule is needed 
· Alt 2: up to UE implementation 

RAN1 #114

Agreement
For the power control of PDCCH-ordered CFRA in LTM, the UE can maintain only one power ramping counter 

Agreement
For the power control of PDCCH-ordered CFRA in LTM, power-ramping counter is reset at least when UE receives a PDCCH order indicating the initial transmission of PRACH
	
Agreement
When a PDCCH order is sent for a candidate cell, 
· The bit size of N in DCI format 1_0 for cell indicator is determined by the number (e.g., C) of configured candidate cells with RACH configuration provided for early TA acquisition, downselect one from the following alternatives.
· Alt 1: N= 
· Alt 2: N= (update the equation with (C+1))
· The number of cells used to calculate the bit width is the number of candidate cells with RACH configuration provided for early TA acquisition + 1 (serving cell)
Agreement 
For the power control of PDCCH-ordered CFRA in LTM, 
· When a UE receives a PDCCH order indicating a re-transmission of PRACH with the same associated SSB and same candidate cell as the previous PRACH, the counter is increased by 1.
· In addition to case 1, power-ramping counter is reset in the following cases:
· Case 2: The candidate cell indicated in the PDCCH order, indicating retransmission, is different from that indicated in the last PDCCH order. 
Note: the initial counter is 0 before receiving any PDCCH order.

Agreement
when a PDCCH order is sent for a candidate cell, 
· The bit size of N in DCI format 1_0 for cell indicator is determined by the number (e.g., C) of configured candidate cells with RACH configuration provided for early TA acquisition, the following alternative is supported:
· Alt 2: N=
· The number of cells used to calculate the bit width is the number of candidate cells with RACH configuration provided for early TA acquisition + 1 (serving cell)
Agreement
When the UE does not support simultaneous/parallel transmissions of PRACH in candidate cell and UL channels and signals in serving cell, support
· serving cell UL TX is dropped.
Agreement
If the UE supports simultaneous/parallel transmissions of PRACH in candidate cell and UL channels and signals in serving cell in the same frequency range, support:
· A PRACH transmission to a LTM candidate cell has the highest priority for power allocation
Note: up to UE whether performs power scale-down or drop of UL transmission with lower priority when UL transmission power is insufficient.

RAN1 #114bis 

Agreement
Remove the bracket [] and add the following two child IEs into RRC parameters list for LTM to determine the frequency location of PRACH resource for early UL sync procedure: 
	#
	RAN2 parent IE
	Parameter name in the spec
	New or existing?
	Description
	Value Range

	1
	ltm-EarlyUlSyncConfig-r18
	EarlyUlSyncConfig-r18
	new
	Configuration used by the UE to perform the early UL synchronization procedure.
	SEQUENCE { 
FrequencyInfoUL
BWP-genericParameters

rach-ConfigGeneric, 
ssb-perRACH-Occasion,
prach-RootSequenceIndex
}

	2
	EarlyUlSyncConfig-r18
	BWP-genericParameters
	new
	configure the common parameters of an uplink BWP of candidate cell
	BWP

	3
	BWP-genericParameters
	BWP 
	Existing
	Configure the common parameters of an uplink BWP of candidate cell
	SEQUENCE { 
locationAndBandwidth, 
subcarrierSpacing, 
cyclicPrefix
}



Agreement
Introduce new components of TSSB and ∆RF/BB_preparation in the time gap between the last symbol of the PDCCH order reception and the first symbol of the PRACH transmission in RAN1 formula according to the RAN4 reply LS [R4-2314454].
· BWP switching related delay (∆BWPSwitching) is not needed or equals to zero for LTM early TA acquisition.
· The corresponding TP is to be discussed in RAN1 #114-bis.

Agreement
The bit field codepoint ‘0’ of cell indicator field in PDCCH order indicates PRACH for current serving cell, the rest bit field codepoints are mapped to candidate cells configured with EarlyUlSyncConfig-r18.
· One-to-one mapping between bit field codepoint from 1 to C to candidate cell IDs in an ascending order
Conclusion
TA acquisition of candidate cell(s) before cell switch command is received in L1/L2 based mobility is supported when the candidate cell(s) is deactivated SCell(s).
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