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1. 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

2. Issue 1: TA acquisition of RACH-based solutions
Open issues on RACH-based solutions 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
	When reception of RAR is not configured for RACH-based solution, whether UE should initiate re-transmit PRACH
· 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
	Alt1: Huawei, Ericsson, CATT, Spreadtrum, Lenovo, Intel, CMCC, CAICT, KDDI, Interdigital, NTTDoCoMo, MTK, Qualcomm, Apple, ITRI, KDDI, Nokia, Xiaomi

Alt2: ZTE, vivo, Oppo, Transsion Holdings, Google

	1.2
	If Alt1 is supported for Issue #1.1, how UE determine the transmit power of subsequent PRACH triggered by PDCCH order
· Alt 1: UE transmits PRACH with power ramping for subsequent PRACH triggered by PDCCH order for the same candidate cell
· Alt 2: Whether power ramping is performed or not is indicated in PDCCH order
· Alt 3: Tx power is indicated in PDCCH order
· Alt 4:  Use the same Tx power as the first PRACH transmission triggered by PDCCH order
	Alt1: KDDI

Alt2: NTTDoCoMo, Huawei, MTK, Apple, Qualcomm

Alt3:  Interdigital, Ericsson, ITRI

Alt4:

	1.3
	When reception of RAR is configured, whether RAR is received from serving cell or candidate cell
· Alt1: RAR is received from serving cell 
· Alt2: RAR is received from candidate cell
	Alt1: Huawei, Ericsson, CATT, Futurewei, ZTE, vivo, Oppo, Spreadtrum, Intel, Samsung(baseline), CMCC, CAICT, KDDI, Transsion Holdings, Interdigital, Apple(intra-DU), Qualcomm, NTTDoCoMo(Spcell), ITRI, Nokia, LGE

Alt2: Huawei(for inter-DU scenario), ZTE(configure Type-1 CSS for each candidate cell), Samsung

	1.4
	When reception of RAR is configured, whether other parameters such as UE ID, candidate cell ID is contained in RAR
· Alt1: additional parameters are not needed
· Alt2: candidate cell ID/UE ID is contained in RAR
· Alt3: others. E.g. introduce a new designed MAC CE for RAR
	Alt1: ZTE, CATT, Samsung, vivo, Spreadtrum

Alt2: CMCC(Candidate Cell ID), NTTDoCoMo(UE ID), OPPO(candidate cell indicator), MTK

Alt3: 
Ericsson(a new MAC CE including additional bits to indicate it is transmitted in response to a PRACH received in a candidate cell, the new MAC-CE would be transmitted using C-RNTI to reach the desired UE), Qualcomm, Nokia(depends on the RA-RNTI/C-RNTI used)



Companies are encouraged to show views/comments/suggestions on the following proposals.

P1-1
Round 1

Proposal 1-1: For PDCCH ordered-RACH, if reception of RAR is not configured, UE autonomous re-transmission of PRACH is not allowed. To this end, the following alternatives are to be discussed and down-selected. 
· Alt 1: if reception of RAR is not configured, the number of allowed PRACH transmission is always set to PreambleTransMax=1
· Alt 2: if reception of RAR is not configured, UE autonomous re-transmission of PRACH is not allowed, regardless of the configuration of PreambleTransMax

	Company
	Input

	Mod
	Please share your views on the above proposal.

	Ericsson
	Support. Support Alt2: PreambleTransmax cannot be set to 1 since it’s applicable to any RACH procedure. 

	Apple 
	Support. 
Specifically, prefer Alt.2 to avoid unnecessary signaling overhead. Note that this is for a candidate cell and CFRA configuration is provided additionally for it. Alt.1 needs to add ‘PreambleTransMax’ with a ‘fixed’ value, which simply increase overhead without any benefit. 

	QC
	Support and prefer Alt2

	Futurewei
	Support Proposal 1-1 and prefer Alt2. 

	OPPO
	Support, and prefer Alt2.

	CMCC
	Support. Prefer Alt 2. If the UE autonomous re-transmission of PRACH is not allowed, there is no need to further configure the value of PreambleTransMax in this case.

	Nokia
	Support Alt2 as this is a simpler option and does not require any additional signaling overhead. 

	Lenovo
	Support and prefer Alt2.

	ZTE
	Alt 2 is slight preferred due to it is unnecessary to introduce new value for PreambleTransMax. But in our view, this proposal mainly has impacts on section 5.1 of TS 38.321, and while for RAN1 spec, there is less impact regardless Alt 1 or Alt 2.

	vivo
	Our preference is to support UE autonomous re-transmission of PRACH. If majority of companies prefer “UE autonomous re-transmission of PRACH is not allowed”, then we are fine to support alt2.

	Xiaomi
	Support. And prefer Alt.2

	Samsung
	Support with Alt 2

	ITRI
	Support and prefer Alt.2.

	MTK
	Support, and prefer Alt2. 

	Spreadtrum
	Support. Alt 2 is preferred. 

	NTT DOCOMO
	Support and prefer Alt2.

	Huawei, HiSilicon
	Support the FL proposal and Alt 2 is preferred.

	IDCC
	Support and prefer Alt2.

	LGE
	Support and Alt 2 is slightly preferred.

	Mod
	Based on feedback provided by companies, P1-1 is updated accordingly:

Proposal 1-1: 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.



P1-2: suspended (discussion is needed if proposal 1-1 is agreed)
Round 1

Proposal 1-2: For PDCCH ordered-RACH, if reception of RAR is not configured, on how to determine the transmit power of subsequent PRACH triggered by PDCCH order, discuss and down-select among the following alternatives:
· Alt 1: UE transmits PRACH with power ramping for subsequent PRACH triggered by PDCCH order for the same candidate cell
· Alt 2: Whether power ramping is performed or not is indicated in PDCCH order
· Alt 3: Tx power is indicated in PDCCH order
· Alt 4:  Use the same Tx power as the first PRACH transmission triggered by PDCCH order
	Company
	Input

	Mod
	Please share your views on the above proposal.

	Ericsson
	Alt2 and Alt3 can probably be combined into one proposal

	Apple 
	Alt.2 (Preferred) or Alt.3. 

In our view, the Alt.2 and Alt.3 are identical in terms of function i.e., power ramping for retransmitted PRACH. The difference maybe in signal details. For example, even Alt.2, power ramping or not is controlled by PDCCH order, which is same as Alt.3. Alt.2 tries to mimic the current power ramping procedure defined in the existing spec with way to inform UE whether the PRACH is an initial or retransmitted PRACH. 

Alt.1 seems always increases the PRACH power even for an ‘initial’ PRACH transmission, which is not aligned with the existing PRACH ramping operation. Technically, it is also problematic as in many cases, there is no need of power ramping for initial PRACH transmission. Transmission power of initial PRACH purely determined based on the measured PL and target receiving power is sufficient. The power ramping was introduced to deal with dynamic interference e.g., cross-cell. In addition, Alt.1 results in always Pc.max transmission once UE hits the maximum transmission power as there is no resetting.  

Alt.4 also has clear drawbacks. For instance, power ramping is not supported and consequently the UL sync latency becomes even worse than legacy in some cases. 


	QC
	Prefer Alt3. For Alt2, if it is a binary indicator, it may not work well if UE missed the 1st PDCCH order scheduling the initial PRACH Tx, since UE has no clue on the initial Tx power for further ramping

	Futurewei
	Support Alt1. Although retransmission is triggered by PDCCH order, the UE retransmission power ramping rules and procedure can still be like the existing MAC RACH procedure. This can reduce the standards impact. Anyway, regardless PDCCH ordered or UE autonomous preamble reTX, a larger RACH/TA response window than legacy RACH window should be specified to consider backhaul delay and support the retransmissions.

	OPPO
	Prefer Alt3
Alt1,2 or 4 might not work since there is no association between previous PDCCH order DCI and current PDCCH order DCI. The UE might miss some DCI, even through the chance is not large.
Therefore, it is only feasible for the UE to determine the Tx power based on the current DCI and the latest measurement of associated SSB

	CMCC
	Alt 2. Is slightly preferred.

Alt 1 cannot distinguish the situation of PRACH retransmission due to a poor channel quality or the TA value is outdated. If it is an outdated TA case, there is no need to increase the power. 

If the case is that the PRACH received by the candidate cell is too poor to derive the TA values, then a power ramping up is needed. Alt 2 and Alt 3 both can work for this purpose. 
If it is a initial transmission of PRACH, the power ramping up can be set as zero which means no power ramping up. And if it is a retransmission of PRACH for TA, the bit field in DCI could be one which means a power ramping up is required. 

From our understanding, Alt 3 should not be indicating the exact transmit power for the Ues. Instead, it should be a TPC command with increasing or not increasing the power. 
The initial transmit power of PRACH should follow the legacy rules that it is decided by the target power and PL.


	Nokia
	We prefer an implicit way for power ramping using PDCCH order which is Alt 1, but with an associated timer, i.e., if the UE receives a PDCCH order for the same candidate cell within a ‘X’ ms then the UE may be configured to increase the power by ‘Y’ value, where X and Y can be configured to the UE. This will mitigate the need to any additional dynamic signaling via PDCCH order. Also, note that we have agreed to use the reserved bits (10 bits) to indicate the candidate cell ID in the PDCCH order; therefore, an additional indication (as in Alt 2/3) will need to be fit in to that. 

	Lenovo
	Support Alt1 since UE knows whether a PRACH transmission is retransmission or new transmission which is triggered by a PDCCH order, therefore, the UE retransmission power ramping rules and procedure can still be like the existing MAC RACH procedure where the spec impact will be minimal.

	ZTE
	Both Alt 1 and Alt 2 are fine to us, and we prefer Alt 2 slightly. For Alt 1, as agreed before that TA update can be triggered by PDCCH order as well, hence UE might could not identify the received PDCCH order is for initial TA acquisition or TA update. To avoid such ambiguity, it should be specified that UE transmits PRACH with power ramping for subsequent PRACH triggered by PDCCH order indicating the same SSB index for the same candidate cell. In addition, PRACH transmission power transmitted by UE and expected by gNB might be different due to missing of the PDCCH order. For example, network transmits 3 PDCCH order for a candidate cell, and UE misses the second PDCCH order, power ramping value for transmission power of the third PRACH will be less than what expected by network. For Alt 2, PDCCH order missing issue can be realized by UE based on the indication fields in PDCCH order.

	Xiaomi
	We are OK with both Alt.2 and Alt.3.And we slightly prefer Alt.3, in which, from our understanding, a power offset/adjustment is indicated to UE.

	Samsung
	We also think alt 2 and 3 can be merged as PDCCH based power indication, and prefers these two alts

	ITRI
	Both Alt. 2 and Alt.3 are fine for us. And we slightly prefer Alt.2.

	MTK
	Support Alt2. In LTM, UE needs to re-transmit PRACH not because the uplink power is too small to be received by gNB, but because the TA monitoring toward candidate cell must be kept until the reception of the cell switch command. Therefore, we should allow the Network to control whether UE needs to do the power ramping. 

Re comment from QC and OPPO, we don’t see why it is an issue for Atl2 if UE misses the 1st PDCCH oder. For Alt2, if UE misses the 1st PDCCH order scheduling the initial PRACH Tx, UE can still send the PRACH based on the initial Tx power when it receives the 2nd  PDCCH order. For initial transmission from UE’s perspective, UE may ignore the field for power ramping indication. The concept is that the UE gradually increases its Tx power until the network can receive, and we think it is a reasonable way.

On the other hand, DCI missing may casue issue for Alt3 since UE may use larger Tx power (indicated by NW) for trigged PRACH transmission  even UE I perform initial PRACH transmission before. If UE misses the 1st PDCCH order scheduling the initial PRACH Tx, and gNB indicates 2nd  PDCCH order with larger fixed Tx power. It means that that gNB misunderstands that the first Tx power is too small for that UE, but it is actually caused by UE not receiving the 1st PDCCH order at all.


	Spreadtrum
	Since UE cannot distinguish initial PRACH or subsequent PRACH, PDCCH order can indicate this new information. So Alt 2 is preferred.

	NTT DOCOMO
	Prefer Alt.2 or Alt.3.

Regarding Alt.2 and Alt.3, our view is the same with Apple.
Which is better would depend on whether next PRACH for other candidate cells is sent before one RACH procedure completes. If next PRACH for other candidate cells is not sent before one RACH procedure completes, both alternatives are good. In terms of the number of DCI bits used (i.e., Alt.2: 1 bit, Alt3: 2 bits), a little Alt2 may be better. While if next PRACH for other candidate cells is sent before one RACH procedure completes, Alt.3 would be better because managing power with one bit for multiple PRACHs can be complex.

For Alt.1, if next PRACH for other candidate cells is not sent before one RACH procedure completes, it may be good. In this case, it is also necessary to narrow down the target PDCCH order. If only the same candidate cell is used for condition, there is a possibility of an initial transmission using a different beam. Therefore, it is better to restrict the case where SS/PBCH index is the same. Also, the UE should reset the power counter when PDCCH order with different conditions is received. Therefore, we propose the following update.


Proposal 1-2: For PDCCH ordered-RACH, if reception of RAR is not configured, on how to determine the transmit power of subsequent PRACH triggered by PDCCH order, discuss and down-select among the following alternatives:
· Alt 1: UE transmits PRACH with power ramping for subsequent PRACH triggered by PDCCH order for the same candidate cell and the same SS/PBCH index. UE resets the power counter when PDCCH order with different conditions is received.

For Alt.4, we are not sure whether it is useful for subsequent PRACH.

	Huawei, HiSilicon
	The Alt 2 need to be clarified as the current version is quite similar as Alt 3. 
To our understanding, PDCCH order should indicate whether the current PRACH is the retransmission or initial retransmission. Based on such indication, UE can follow the existing power ramping mechanism. So we propose to adjust the Alt 2 as following
“Alt 2a: Whether PRACH is a retransmission is indicated in PDCCH order”
Explicit indication of (re)transmission in DCI is preferred as it cost least standard effort and there is sufficient reserved bit in DCI format

	IDCC
	We perefer Alt 1 or Alt 2.

For Alt 1, the UE can determine if the PRACH transmission is an initial transmission or a retransmission (for eample using a method similar to Nokia proposed). For Alt 2, an explicit trigger can be used in the PDCCH order (details FFS).



P1-3
Round 1

Proposal 1-3: When reception of RAR is configured, support RAR is received from serving cell

	Company
	Input

	Mod
	Please share your views on the above proposal.

	Ericsson
	Support

	Apple 
	Fine for progress. 
For intra-DU case, it should be ok. For inter-DU case, this may result in large latency caused by RAR forwarding across different DU, even involving CU. 

	QC
	Support

	Futurewei
	Not support. True options we have are either the target TA is sent to the UE from the serving cell or from the candidate cell. If the target TA is from the serving cell, we have all the options under discussion: TA via cell switch command –> non autonomous reTX, TA via “RAR” or a “new MAC CE”  UE autonomous reTX … . Therefore, without-RAR and with-RAR from the serving cell are essentially the same thing. If target TA is from the candidate cell, we have RAR from candidate cell to carry TA following legacy RACH procedure for CFRA and preamble reTX with conventional RACH response window. We support that if RAR is configured, RAR is only from the candidate cell. Since RACH configuration is per cell, network implementation can ensure with-RAR is configured to only inter DU candidate cells. For MIMO intra DU candidates, they can be configured as without-RAR. The use case for RAR from inter-DU-candidate(s) should be for more delay sensitive use cases where cell switch command can be issued any time after early RACH is ordered and backhaul delay can be avoided. Especially, in DC enabled scenarios, RACH on candidate PSCell or Scell does not have interruption on both DL and UL of the serving cell.

	OPPO
	Support

	CMCC
	Support

	Nokia
	Support

	Lenovo
	Fine with the proposal.

	ZTE
	Support in principle. As analyzed in our contribution, we hold the view that RA response window related issue should be further considered. 

	Vivo
	Support

	Xiaomi
	Fine. But we believe it has great influence on RAN2. Should this be decided by RAN2?

	Samsung
	Support. Or at least at UE’s perspective, it should be received without defining target cell specific CSS.

	ITRI
	Support

	MTK
	Support

	Spreadtrum
	Support.

	NTT DOCOMO
	Support. And we can further clarify whether the serving cell for RAR reception is SpCell.

	Huawei, HiSilicon
	We hope the proposal should clarify the applicable scenario.  Suggest following updates
“When reception of RAR is configured, support RAR is received from serving cell at least in intra-DU case”

For the inter DU case, we share the similar view as FW and Apple, the latency in higher layer signaling exchange might cause impact of RAR reception if it is from the serving cell. Further study should be considered.

	IDCC
	Support

	LGE
	Support.

	Mod
	If the concern on receiving RAR from serving cell is latency in inter-DU case, can we consider to agree on intra-DU first?

Proposal 1-3: When reception of RAR is configured, support RAR is received from serving cell at least in intra-DU case. In inter-DU case, the following alternatives are listed for discussion and down-selection:
· Alt 1: RAR is received from serving cell
· Alt 2: RAR is received from candidate cell



P1-4
Round 1

[bookmark: _Hlk132569143]Proposal 1-4: When reception of RAR is configured, on whether other parameters such as UE ID, candidate cell ID is contained in RAR, discuss and down-select among the following alternatives: 
· Alt1: additional parameters are not needed
· Alt2: candidate cell ID/UE ID is contained in RAR
· Alt3: others. E.g a new designed MAC CE 
	Company
	Input

	Mod
	Please share your views on the above proposal.

	Ericsson
	Additional parameters are needed. Remember that RA-RNTI/RAPID is only unique within a cell.

	Apple 
	Based on the agreed functions for LTM, we do not see the need of UE ID. 

On candidate cell ID, it is indeed a valid point that RAPID is cell-specific. 

First, to avoid RAR confusion, it seems dedicated CFRA PRACH resource needs to be reserved for both serving cell and candidate cell. Otherwise, if the CFRA PRACH is also used by a legacy UE in serving cell, ambiguity of RAR is inevitable even candidate cell ID is provided in RAR payload. The reason is that legacy UE cannot comprehend this new IE and then continue transmits Msg3 even this RAR intends to address LTM UE for the target cell PRACH. 

Second, there are different options to convey the candidate cell ID, e.g., DCI with RA-RNTI or RAR payload. For any of these solutions, the first issue is not solved and need to clarify first. 

	QC
	Support Alt3, which does not need to restrict to CSS Type 1 and does not need Msg3. DCI is scrambled by C-RNTI, so no need UE ID as well. Candidate cell ID is also not needed if there is only one ongoing RACH procedure

	Futurewei
	If RAR is from the inter-DU candidate cell, legacy RAR can be used without any additional change.

	OPPO
	Candidate cell ID is needed but UE ID is not.  As in proposal 1-3, the RAR is received from serving cell, preamble ID and candidate cell ID are enough. Do not see the need for UE ID.
Support revise Alt2: candidate cell ID/UE ID is contained in RAR.

	CMCC
	We do not see the need for the UE id indication. 
If TA is required for only one candidate cell for each time, there is also no need to indicate candidate cell. 
If the UE has sent multiple PRACH to multiple candidate cell, the candidate cell id or configuration id of the candidate cells are needed within the RAR.

	Nokia
	We suggest delaying the discussion on this proposal until we decide on the proposal 1-3. 

We support RAR via serving cell. If that is the scenario we refer here, then we should first discuss if it is received by type-1 CSS or USS (or new MAC-CE) on the serving cell. 
If RAR from the serving cell is received via type-1 CSS, then we need candidate cell ID in the MAC payload as there can be other Ues in the same serving cell which might have triggered the PDCCH order for another cell (another candidate cell or serving cell) using the same RA-RNTI and RAPID (as E/// and Apple also mentioned, these are cell-specific parameter).  
If RAR from the serving cell is received via USS (or new MAC-CE) then we don’t need any candidate cell ID. 
We don’t need UE ID in any of the options. 
 

	ZTE
	Support Alt 1. Regarding the UE ID (i.e., C-RNTI), we prefer to include it in cell switch command to indicate UE to update the C-RNTI.

	Vivo
	First of all, P1-4 should be discussed with the combination of P1-3. If the proposal 1-3 is agreed, that the TA value of candidate cell(s) is received from the serving cell, whether the TA value of candidate cell(s) is carried by RAR or new MAC CE needs further discussion. According to the current specification, UE is not required to simultaneously monitor PDCCHs addressed to RA-RNTI for RAR and C-RNTI for data transmission. Hence, if TA value for candidate cell(s) is carried by RAR, when UE monitors the RAR from the serving cell, the normal data transmission in the serving cell will be interrupted. To reduce data interruption, a new MAC CE should be designed to carry the TA value for candidate cell (i.e., Alt3). As for the contents of the new MAC CE, if there is only one ongoing RACH procedure, additional parameters are not needed except the TA value for the candidate cell.

	Xiaomi
	Agree with Nokia.

	Samsung
	We slightly supports Alt 1.
OPPO’s modified Alt 2 is our 2nd priority.

	ITRI
	Share same view with ZTE.

	MTK
	Support Cell ID (explicit/implicit indication) in Alt2. If there is no cell ID information, UE can’t distinguish from which cell the current RAR is sent.

We would like to modify our proposal, the C-RNTI should be given in the cell switch command.

	Spreadtrum
	We support Alt 1.
Since UE only has one RACH procedure at one time, so candidate cell ID does not need. For UE ID, we do not see any need. 

	NTT DOCOMO
	OK to further consider Alt2 or Alt3.
We think a relevant issue that should be discussed is whether PRACH to another candidate cell can be sent before RAR reception of PRACH to a prior candidate cell.

	Huawei, HiSilicon
	This issue should be deferred after determination of from where the RAR is received and PDCCH is in which search space.  

If the RAR is from serving cell and share same type 1 CSS in the serving cell, the cell ID might be needed. However, if it is from candidate cell or separate SS in serving cell, the cell ID is redundant.  

Considering legacy CBRA is not supported in last meeting, the UE ID seems not necessary no matter whether RAR is scheduled by PDCCH scrambled with RA-RNTI as regular RACH procedure or C-RNTI as CFRA for BFR. 

	IDCC
	Ok with the alternatives.

	LGE
	OK to further discuss on Alt 2 and/or Alt 3. As some companies mentioned, this proposal is quite related with the consequence of P1-3, we are also OK to discuss this proposal after P1-3 is agreed.

	Mod
	As mentioned by some companies, this proposal is related to whether RAR is received from serving cell or candidate cell. It would be better if we defer the discussion on P1-4, and based on the progress we may achieve for P1-3, reconsider the alternatives of this proposal.




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

	2.1
	Alt 2 of RACH-less solutions (RACH-less mechanism as in LTE)
	Support Alt 2: ZTE, Samsung, Spreadtrum, Intel, CATT


	2.2
	Alt 3 of RACH-less solution

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
	Confirm the working assumption: Ericsson, CATT, Futurewei, vivo, OPPO, CMCC, Google, Nokia(by configuration), Qualcomm


Concern on Alt3: 
Huawei(DL synchronization errors, SSB bandwidth for timing difference estimation etc) ,
ZTE(wait until RAN4 has a preliminary result), 
Spreadtrum, Xiaomi(when and how to trigger UE-based TA measurement)




Companies are encouraged to show views/comments/suggestions on the following proposals.

P2-1
Round 1

Proposal 2-1 (proposed conclusion): RACH-less mechanism as in LTE can be supported by indicating TA=0 or the latest TA value of the source cell in the cell switch command.
Note: this doesn’t mean to preclude TA values other than 0 and the latest TA value of the source cell.

	Company
	Input

	Mod
	Please share your views on the above proposal.

	Ericsson
	Do not support. RACH-less in LTE implies that the UE directly sends Msg3. 

	Apple 
	Support. 
It is unclear for us why RACH-less implies Msg3 transmission. Our understanding on RACH-less is that it means UE directly uses the pre-determined TA value for UL transmission towards target cell without need of RACH procedure to obtain TA. Specifically, for RACH-less procedure, there is no RAR and it is unclear UE can get the UL grant for Msg3. 


	QC
	Fine for the conclusion

	Futurewei
	We agree the two LTE cases should be covered. But we don’t see separate effort is needed. Note: serving cell does not store initial absolute TA but only tracking the delta TA of the UE. 

	OPPO
	Looks like the what the proposal 2-1 tries to say is that: if the MAC CE cell switch command contains latest TA value or TA = 0, that means RACH-less handover and the UE does not conduct RACH procedure. If so, suggest to change the text of proposal as follows. To support RACH-less LTM, the MAC CE shall indicate the TA of target cell, not the TA = 0 or the source cell.  
Proposal 2-1 (proposed conclusion): RACH-less mechanism as in LTE LTM can be supported by indicating TA=0 or the latest TA value of the source target cell in the cell switch command.


	Nokia
	We do not support the “Note” in the proposal. It makes it confusing. With the “Note” it means, the NW can always indicate any TA value in the cell switch command for the RACH-less case (without the any prior PDCCH order). Note that we have already supported indicating the TA of the target cell when RAR is not configured for the PDCCH order. Here, for RACH-less, we should only focus on the TA = 0 and the same TA (as the source cell) case. We can support the proposal 2-1 without the “Note”. 

Another note: In RAN2, RACH after the cell switch has also been considered as a fallback operation. To support that in RAN1, the UE may also be configured in the cell switch command that there is no TA in the cell switch command, and if the UE has not acquired the TA before the cell switch command (e.g., via RAR) then the UE may initiate the RACH after the cell switch command. 

	Lenovo
	Fine with the conclusion.

	ZTE
	Support in principle.

	Xiaomi
	Not support. 
We only need to decide whether RACH-less mechanism as in LTE should be supported or not. It is not necessary to discuss how to support it. If it is supported, UE and NW just assume that the TA of candidate cells is same with that of serving cell. Then, there is no TA measurement and TA indication. Before TA=0 is indicated, the TA measurement should be performed. Then it is totally different from RACH-less mechanism as in LTE.
And, by the way, we do not support RACH-less mechanism as in LTE.

	Samsung
	It is not clear what this conclusion proposing in addition to the WA in proposal 2-2.
Considering with  proposal 2-2 together, should this conclusion mean TA=0 is indicated to allow UE-based TA measurement?

	MTK
	We support the updated proposal provided by OPPO.
Proposal 2-1 (proposed conclusion): RACH-less mechanism as in LTE LTM can be supported by indicating TA=0 or the latest TA value of the source target cell in the cell switch command.


	Spreadtrum
	We support the proposal in general, OPPO’s version is more preferred, that UE does not need to do TA acquisition in advance.  

	NTT DOCOMO
	OK to support in principle. 
Our understanding is that current cell switch command design has already supported the RACH-less mechanism. For the conclusion itself, it is not clear how to understand ‘the latest TA value of the source cell’.

	Huawei, HiSilicon
	We support the FL proposal. We do not see any reason to exclude the scenario which can be applicable to LTE RACH less case.  As for the standard impact, we think a special value indicating “same as source cell” should be introduced in TA indication in CSC, which might different from other cases where absolute TA value might be indicated.


	IDCC
	Support the conclusion.

	Mod
	Based on comments from OPPO, Nokia, MTK and Huawei, the proposal is updated as follows.
@OPPO @MTK: in previous meeting, it’s agreed to study RACH-less solutions including RACH-less mechanism as in LTE. So, to avoid any misunderstanding, I prefer to keep this terminology.
@Nokia: hopefully the revision of P2-1 can address your concern on introducing more TA values in RACH-less solutions.

Proposal 2-1 (proposed conclusion): RACH-less mechanism as in LTE can be supported by indicating TA value of target cell as TA=0 or the same value as source cell in cell switch command.
Note: 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.
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Proposal 2-2: On UE based TA measurement, confirm the following Working Assumption:
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

	Company
	Input

	Mod
	Please share your views on the above proposal.

	Ericsson
	Support

	QC
	Support

	Futurewei
	Support. We consider this working assumption is a high-level principle. More details will be worked out. The network assistance for compensation of source and target node asynchronous timing offset should be included to make the scheme practical and accurate.

	OPPO
	Support

	CMCC
	Support

	Nokia
	Support

	ZTE
	Do not support. It confuses us why to confirm the WA so early without evaluation and analysis regardless of RAN1 and RAN4. In our view, UE based TA measurement is more related to RAN4, i.e., MTTD or MRTD, it makes no sense to confirm the WA without any conclusion and feedback from RAN4. If RAN4 agrees that UE-based TA measurement is workable and should be supported, we are fine to confirm it and further consider RAN1 spec efforts. With the above consideration, we don’t expect to confirm Working assumption agreed in the last meeting until receiving RAN4 reply LS and conclusion or evaluation and analysis.

	vivo
	Support. 
@ZTE, thanks for kind explanation. As we discussed in extensively in the last meeting and explained multiple times, this proposal is not about RACH-less, we have agreed to support PDCCH order RACH already. The benefit, for example when there are multiple candidate cells (for example cell1, cell2, cell3, …) to which network triggers PDCCH order RACH sequentially before cell switch, then network may choose one of the candidate cells as the target cell for cell switch for which the PDCCH order RACH was performed earlier (for example the first one, cell1), if the UE has capability to maintain TA then network can send CSC without needing to perform PDCCH order RACH again for this cell (cell1).
And, according to the discussion in ZTE RAN4 contribution, it was claimed that FR1 is fine but could be problematic for FR2. According to our understanding of the problem statement on difference between MRTD and MTTD, if the error is there then even RACH cannot compensate it, which means this problem is not unique to UE based TA measurement

	Xiaomi
	Support
We want to clarify that we do not have concern on Alt3. We were trying to analysis the impacts on RAN1 spec., like the configuration of the inherent time difference, if exists, and when and how to trigger UE-based TA measurement.

	Samsung
	Support

	MTK
	Do not support. We agree that it is a RAN4 related work. An LS is needed to ask for RAN4’s opinion.

	Spreadtrum
	We prefer to have more discussion before confirm the WA, such as below
•	Issue1: When UE has to do the TA acquirement 
•	Issue2: Whether or not this type of TA acquisition has further trigger or just by UE decision, or is based on certain conditions
•	Issue3: When serving cell and candidate cell have different DL timing and/or UL timing, whether UE-based TA measurement through Rx timing difference can be supported

	NTT DOCOMO
	Support.

	Huawei, HiSilicon
	We do not object to confirm the WA. But as we mentioned in our tdoc, the accuracy of TA acquired by UE itself should be further evaluated. Its usage scenario should be further studied, e.g. whether it is used independently or together with RACH based scheme, which UL channels can use TA acquired by UE itself.

	IDCC
	Support.



4. Issue 3: Association between TA/TAG and candidate target cell
Open issues on TA indication and company views are summarized below. 
Table 3. Summary for Issue 3
	#
	Issue
	Companies’ views

	3.1
	Association between TA and 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
· Alt 2.1. The association is provided as part of candidate cell(s) configuration
· Alt2.2 The association between TA/TAG and SSB(s)/TRS(s) is provided as a part of candidate cell(s) configuration
· Alt3: Do not support associating the TA with a candidate cell
	Alt1: Samsung, MTK
Alt2: 
Alt2.1: OPPO, Spreadtrum, CMCC, Transsion Holdings, NTT DoCoMo, LGE,CATT
Alt2.2: Huawei
Alt3: Google
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Proposal 3-1:  Explicit association of TA/TAG and candidate cell is provided as a part of candidate cell(s) configuration

	Company
	Input

	Mod
	Please share your views on the above proposal.

	Ericsson
	First of all, we note that this is only needed when RAR is configured.  We do not see that we can reuse the TAG for this purpose: in most cases, every candidate CG will only have one TAG. Still, some association is needed.

	Apple 
	We may need to first clarify the usage of TAG for target cell. 

In current spec, the pTAG for PCell is hard-encoded in specification as TAG 0. Then, it means, for PCell switching, the TAG ID is not changed, instead of update of ‘TA value’ from serving cell to target cell. TA update can be achieved by using cell switch command. Before cell switch command, the RAR includes the target cell ID. Is it sufficient to maintain the mapping between TA value and target cell ID at UE without additional TAG information? Then, when NW transmits the cell-switch command, UE can use/update TA for the pTAG accordingly. 

For the case of LTM involving sTAG of target cell group, more discussion maybe needed regarding TAG association. 

In any case, it is worth noting that the two TAs here is a bit different with that in MIMO agenda in our view since UE would not transmit UL data towards two gNBs at the same time in LTM. Specifically, the 2nd TA is purely for handover preparation. Hence, we should seek for keeping the existing design e.g., the maximum number of ‘4’ TAGs for LTM and TA value can be updated in case of switching from serving cell to target cell.     


	QC
	Suggest to say “is provided as a part of configuration for candidate cell(s)”, since the original wording may imply the info is configured under the candidate cell. Other options are under discussion in RAN2

	Futurewei
	We support Alt2.2. Multiple TRPs in cell is now a very normal scenario. Beams from a TRP can form a TAG with a TA value largely different from that of a different TRP/TAG. Candidate beams from a candidate cell configured to the UE can from different TRPs. They cannot be associated with one TAG. Therefore, the association should be at SSB level not at the cell level.

	OPPO
	Each candidate cell can be associated with one TA value. And each cell is associated with one TAG, when that cell is serving cell. However, when the cell is only a candidate cell, it is not clear why a TAG is needed and also not clear how the TAG is used. 

	Nokia
	First of all, we would like to clarify that this is only for PDCCH order RACH mechanism? 
As we highlighted in our contribution, we first need to discuss if we need a TAG ID or not. The candidate cell identify information is already provided to the UE. When RAR reception is configured, the TA can be associated with the candidate cell for which the identify is provided in the PDCCH order, and when RAR reception is not configured, the TA given in the cell switch command can be associated with the candidate cell for which the identity information is provided in the cell switch command.
Then which additional association are we referring with this proposal? Is it to associate the given TA with a TAG ID (which is configured in RRC, in the candidate cell configuration)? We don’t oppose such association but would like to clarify our understanding first. Also, if we provide TAG ID configuration to the UE, somehow we need to provide the associated TAG ID to the UE, which is not supported based on the current agreements as TAG ID is not given in the RAR or cell switch command.  

	ZTE
	Support.

	Xiaomi
	Support

	Samsung
	Not support. For multi-TRP, it is agreed to make association between TCI state and TA value. We prefer to have one unified solution at managing multiple TA. In current release, multiple TA is discussed for LTM and MDCI based multi-TRP scenario separately, where possible scenario extension to SDCI multi-TRP is visible. Case specific solution cannot be helpful.

	MTK
	We would like to clarify the question we discuss. First, we agree Apple’s comment that TAG ID is not changed, what we need is to update its TA value. Originally, what we want to discuss is how to indicate the candidate cell’s ID in the reserved bit(s) in DCI format 1_0 for PDCCH order (based on RAN1 #112 agreement). Considering that it needs 11 bits to bring the completed Cell ID and the reserved bits in DCI format 1_0 is not long enough, we suggest to use an implicit method, i.e., indicating the TCI state ID or the index of the activated TCI state in the DCI format 1_0 of the PDCCH order.

	Spreadtrum
	Support

	NTT DOCOMO
	We prefer Alt2.1.
Multiple candidate cells may exist in the same TAG (i.e., share the same TA), thus, it is important to support association between a candidate cell and a TAG. And explicit association is a simple and clean configuration.

	Huawei, HiSilicon
	First, we would like to echo QC’s comment that TA association may NOT be necessarily in CellGroupConfig for candidate cell. 

As for the association, we prefer Alt 2.2 especially for UE acquire TA from RAR before CSC. Before UE transmit PRACH to candidate cell, it should first be indicated with candidate cell ID and SSB index in the PDCCH order, which can be used to associated with TA. As for the TAG mentioned, it is not necessary before UE receives CSC as UE will only use it in the target cell after cell switch, except for the cases of mTA mTRP/CA.

	LGE
	Support the proposal.


5. Other issues
Table 5. Summary for other issues
	#
	Issue
	Companies’ views

	4.1
	Number of TAs associated with candidate cell(s) can be handled by UE. 
	Maximum number of TA associated with candidate cell(s) could be based on UE capability: Huawei, CATT, Spreadtrum, Qualcomm

	4.2
	For 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
	· Support additional time gap between the PDCCH order and PRACH(detailed value depend on RAN4): Qualcomm, Huawei, MTK, Lenovo, Apple 

· Defer the impact/interruption on UL Tx interruption of serving CCs since current RAN2 is not sure whether to maintain CA during the LTM process: MTK

	4.3
	Whether two TA(s)/TAG(s) for a candidate cell can be configured

	Yes: Nokia/Google(up to two), Huawei, Qualcomm
No:  LG(up to one), ZTE
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Proposal 4-1:  For TA management in L1/L2 based mobility, support at least one of candidate cells can be associated with one acquired TA 
· The maximal number of TA associated with candidate cell(s) can be handled by UE is up to UE capability

	Company
	Input

	Mod
	Please share your views on the above proposal.

	Ericsson
	Propose a small clarification:
Proposal 4-1A:  For TA management in L1/L2 based mobility, support at least one of candidate cells can be associated with one acquired TA 
· The maximal number of TA associated with candidate cell(s) can be handled by UE is up to UE capability.
· Support of more than one of the candidate cells can be associated with acquired TAs is up to UE capability

	Apple 
	Support. 
The wording from FL is more aligned with our original intention to limit the TAs that UE can maintains for LTM before receiving cell switching command. 

The revised wording from Ericsson is not very clear for us as it seems what UE capability reports is ‘number of candidate cells’, instead of maintained TAs. FL proposal is clearer for us and therefore is preferred. 

	QC
	Support

	Futurewei
	We are fine with Proposal 4-1.

	OPPO
	Support the FL’s version, where the sub-bullet means the total number of TA of candidate cells the UE can handle.  We are not ok with Ericsson’s change, which changes the meaning of the sub-bullet.

	CMCC
	Support.

	Nokia
	Support

	Lenovo
	Support.

	ZTE
	We are generally fine with the proposal. But we prefer to clarify whether candidate cell configuration should take the UE capability into account or whether dropping rules are needed in case of TA values exceeds the UE capability.

	vivo
	Support.

	Xiaomi
	Fine

	MTK
	Support

	NTT DOCOMO
	Support.

	Huawei, HiSilicon
	support

	LGE
	OK.

	Mod
	@Ericsson: as mentioned by Apple and OPPO, based on discussion we had in previous meeting, the intention of the sub-bullet is to clarify number of TAs that can be maintained, rather than acquired, by UE for LTM before receiving cell switching command 
@ZTE: regarding your question, from my understanding, yes, the configuration should take the UE capability into account. 
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Views on other issues can be provided in the following table.
	Company
	Input

	Mod
	Please share your views in this table.

	
	

	
	

	
	

	
	

	
	

	
	



6. Issues to be discussed in online session
P1-1
Proposal 1-1: 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.
P1-3
Proposal 1-3: When reception of RAR is configured, support RAR is received from serving cell at least in intra-DU case. In inter-DU case, the following alternatives are listed for discussion and down-selection:
· Alt 1: RAR is received from serving cell
· Alt 2: RAR is received from candidate cell
P4-1
Proposal 4-1:  For TA management in L1/L2 based mobility, support at least one of candidate cells can be associated with one acquired TA 
· The maximal number of TA associated with candidate cell(s) can be handled by UE is up to UE capability
P2-1
Proposal 2-1 (proposed conclusion): RACH-less mechanism as in LTE can be supported by indicating TA value of target cell as TA=0 or the same value as source cell in cell switch command.
· Note: 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.
P2-2
Proposal 2-2: On UE based TA measurement, confirm the following Working Assumption:
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
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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

