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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 as follows. 
Table 1. Summary of views on issue 1 
	#
	Issue
	Companies’ views

	1.1
	When reception of RAR is configured, the random access response window for inter-DU multi-TRP operation
· Alt1: Postpone the starting point of the random access response window
· Alt2: Extend the length of the random access response window 
· Alt 3: length and offset of the starting point of RAR window can be configured by RRC
	Alt1: vivo
Alt2: Spreadtrum, Ericsson
Alt1 or Alt2: ZTE, CATT(up to RAN2/RAN3), Lenovo, LGE
Alt 3: QC



	1.2
	When reception of RAR is configured, the container of RAR 
· Alt1: MAC PDU(like RAR MAC PDU in 4 step RACH)
· Alt2: MAC CE(like absolute TAC in MsgB in 2step RACH)
· Alt3: MAC CE scheduled by PDCCH with CRC scrambled by C-RNTI
	Alt1: Spreadtrum, CATT, Nokia, Samsung(1st preference)
Alt2: Apple
Alt3: Huawei, vivo, Ericsson, NTTDoCoMo, Samsung(2nd preference), OPPO



	1.3
	When reception of RAR is configured, whether candidate cell ID is contained in RAR
· Alt 1: Don’t need
· Alt 2: identification of candidate cell is contained in RAR
	Alt1: ZTE, vivo, Spreadtrum
Alt2: Huawei, Samsung, CATT, CMCC, Nokia, OPPO 




	1.4
	When reception of RAR is configured, QCL assumption for PDCCH scheduling RAR PDSCH and RAR PDSCH 
	· RAR PDSCH is QCLed with PDCCH scheduling RAR PDSCH: Nokia, Samsung, LGE
· PDCCH scheduling RAR PDSCH is QCLed with corresponding PDCCH order: Spreadtrum, CATT, DoCoMo, ITRI

	1.5
	Power ramping
· Alt1: UE performs power ramping based on a field explicitly indicating initial transmission or retransmission of PRACH in PDCCH order
· Alt2: UE performs power ramping based on implicit indication in PDCCH order, e.g. same SSB index, preamble index, RO index etc
	Alt1: Huawei, CATT, Spreadtrum, Ericsson, CAICT, CMCC, Nokia, LGE, OPPO, MTK, Transsion Holdings, FGI, Interdigital, ZTE, MTK, Samsung

Alt2: ZTE, MTK



	1.6
	PL-RS for PRACH Tx power determination
	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
QC, Nokia

	1.7
	Overlapping of PARCH transmission to a LTM candidate cell and serving cell UL transmission
· Alt1:　Overlapping of PRACH to candidate cell and dynamic scheduled UL transmission in serving cell can be avoided by NW implementation
· Alt2: PDCCH ordered PRACH transmission for TA acquisition should not have a higher priority than the normal UL transmitted in the serving cell
· Alt3: the PRACH transmission is prioritized and the overlapped CG-PUSCH/RRC-configured UL transmission on serving cell is dropped
	Alt1: Huawei, CATT, vivo, Ericsson, NTTDoCoMo, MTK, ITRI, Spreadtrum

Alt2: CMCC

Alt3: Apple, MTK




	1.8
	Whether/how prioritizations for transmission power reduction for a PRACH transmission to a LTM candidate cell is performed
· Alt1: A PRACH transmission to a LTM candidate cell has the lowest priority for power reduction
· Alt2: Power reduction for a PRACH transmission to a LTM candidate cell has a same prioritization as PRACH transmission on the PCell
· Alt3: A PRACH transmission to an LTM candidate cell has same power allocation priority as PUCCH/PUSCH transmission with HARQ-ACK (i.e., lower than the PRACH transmission to current PCell) 
	Alt1: Huawei, Spreadtrum, CMCC, OPPO, ITRI, Interdigital

Alt2: Ericsson, Nokia, Apple

Alt3: Nokia, DoCoMo





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

2.1 Round 1
P1-1
Proposal 1-1: When reception of RAR is configured, discuss and down-select among the following alternatives of determining the random access response window for inter-DU multi-TRP operation 
· Alt1: Postpone the starting point of the random access response window
· Alt2: Extend the length of the random access response window 
· Alt 3: Length and offset of the starting point of RAR window can be configured by RRC

	Company
	Input

	Mod
	Please share your views on the above proposal.

	QC
	For Proposal 1-1, we prefer Alt3, which is most flexible for gNB to control

	Futurewei
	All the alternatives are feasible. Prefer Alt2: the simplest one. 

	NTT DOCOMO
	Support in principle. However, we are not sure why multi-TRP operation is included in this proposal.
In our understanding, multi-TRP operation has not been supported yet for R18 LTM. Thus, this discussion should be separate. We suggest deleting ‘multi-TRP’ in the main bullet:

Proposal 1-1: When reception of RAR is configured, discuss and down-select among the following alternatives of determining the random access response window for inter-DU scenario multi-TRP operation 
….

	Nokia
	Agree with NTT, we also suggest removing the “multi-TRP” in the main proposal?
We support Alt 3 (configuration of offset and length will be given in the RRC)

	Samsung
	Agree to NTT, and we support Alt 3.

	Lenovo
	Agree to NTT to remove multi-TRP, and support Alt3.

	vivo
	Agree with DOCOMO and Nokia that “multi-TRP” should be removed from the main bullet.
For the proposed alternatives, we slightly prefer Alt1. 

	Xiaomi
	Fine. And we prefer alt.2.

	ZTE
	Prefer Alt 1. From our point of view, we have no identify clear requirement to extend the length together with postpone the starting point.

	Mod
	@DOCOMO @Nokia: Thanks for the correction. It’s a typo.
Proposal 1-1: When reception of RAR is configured, discuss and down-select among the following alternatives of determining the random access response window for inter-DU scenario 
· Alt1: Postpone the starting point of the random access response window
· vivo, ZTE
· Alt2: Extend the length of the random access response window 
· Supported by: Futurewei, Xiaomi
· Alt 3: Length and offset of the starting point of RAR window can be configured by RRC
· Supported by: QC, Nokia, Samsung, Lenovo, ITRI

	LGE
	Fine with the proposal and support Alt 3.

	Ericsson
	OK, with comments:
· Note that we don’t agree “for inter-DU”, this is up to NW configuration.
· Just to clarify: this is separately configured from the normal RAR window?


	ITRI
	Agree with NTT, and we prefer Alt 3

	Spreadtrum
	It is important to have unified RAR window for inter and intra-DU case. For P1-1, does it mean to have two RAR window, one for inter-DU and another for inra-DU?

	IDCC
	We are fine and prefer Alt 3.

	Mod
	The reason why this proposal is confined only for inter-DU case is just because the following agreement achieved in the last meeting, where the FFS is under inter-DU case. However, a unified solution for both inters and intra-DU cases seems to be more reasonable.  

Agreement 
When reception of RAR is configured, support RAR is received from serving cell in inter-DU case.
· FFS: RA response window related issues
Regarding whether a separate configuration of RAR window is needed for candidate cell(s), further discussion is necessary.
So, P1-1 is revised as follows.

Proposal 1-1: When reception of RAR is configured, discuss and down-select among the following alternatives of determining the random access response window for inter-DU scenario 
· Alt1: Postpone the starting point of the random access response window
· Supported by (2): vivo, ZTE
· Alt2: Extend the length of the random access response window 
· Supported by (2): Futurewei, Xiaomi
· Alt 3: Length and offset of the starting point of RAR window can be configured by RRC
· Supported by (7): QC, Nokia, Samsung, Lenovo, ITRI, LGE, IDCC
[Note: the random access response window for candidate cell(s) is separately configured from the normal RAR window.]

	CMCC
	Agree with NTT, it should be focused on “inter-DU” following the discussion. Alt 3 is preferred. From our understanding, this should be a different RAR from the current one.
Configurable offset and length can provide additional 

	Huawei, HiSilicon
	The proposal can be discussed after P1-2. If MAC CE is used to carry TA and PDCCH is scrambled by C-RNTI in USS, we do not think RAR window is necessary, as it is usually used for UE to identify the MOs of the search space.. 

	FGI
	We are fine with the revised Proposal 1-1. And we prefer Alt 3.

	Mod
	Based on HW’s comment, one FFS is included in the following revision for further discussion.

Proposal 1-1: When reception of RAR is configured, discuss and down-select among the following alternatives of determining the random access response window for inter-DU scenario 
· Alt1: Postpone the starting point of the random access response window
· Supported by (2): vivo, ZTE
· Alt2: Extend the length of the random access response window 
· Supported by (2): Futurewei, Xiaomi
· Alt 3: Length and offset of the starting point of RAR window can be configured by RRC
· Supported by (8): QC, Nokia, Samsung, Lenovo, ITRI, LGE, IDCC, FGI
[Note: the random access response window for candidate cell(s) is separately configured from the normal RAR window.]
[FFS: if MAC CE is used to carry TA and PDCCH is scrambled by C-RNTI in USS, whether RAR window is still necessary]



P1-2
Proposal 1-2: When reception of RAR is configured, discuss and down-select among the following alternatives for RAR reception:
· Alt1: MAC PDU(like RAR MAC PDU in 4 step RACH)
· Alt3: MAC CE scheduled by PDCCH with CRC scrambled by C-RNTI

	Company
	Input

	Mod
	Please share your views on the above proposal.

	QC
	For Proposal 1-2, support Alt3, which has no RA-RNTI, CSS, and Msg3 issues

	Futurewei
	We are fine with either alternative. 

	NTT DOCOMO
	We are OK with FL proposal.

	Nokia
	RAN1 does not need to down select the container of the RAR. We should leave it to RAN2. We can just focus on the content of the RAR (next proposal).

	Samsung
	We prefer Alt 3.

	Lenovo
	We support Alt1 which can reuse the legacy procedure as much as possible.

	vivo
	Share similar views with Nokia. The design of MAC signaling which at least carries the TA value of the candidate cell is RAN2’s work, and RAN2 is also discussing this issue in this meeting. It would be better to wait for the response from RAN2.

	Xiaomi
	Support alt.3

	ZTE
	Support Alt 1. In legacy, PDCCH ordered CFRA procedure completes after RAR reception, and there are no further considerations on Msg3 issues. The same case happens for LTM, it is confusing why we need to focus on Msg3 issues. Besides, we understand this issue should be discussed and determined by RAN2, not RAN1.

	LGE
	Fine with the proposal.

	Ericsson
	We prefer Alt3, since the transmission over L1 is more efficient, but the main responsibility lies with RAN2.

	ITRI
	Prefer Alt 3.

	Spreadtrum
	Alt 1 can work, do not know why new design is needed. 

	IDCC
	We prefer Alt 3.

	Mod
	Views/positions of companies are summarized as follows.

Proposal 1-2: When reception of RAR is configured, discuss and down-select among the following alternatives for RAR reception:
· Alt1: MAC PDU(like RAR MAC PDU in 4 step RACH)
· Supported by(3): Lenovo, ZTE, Spreadtrum
· Alt3: MAC CE scheduled by PDCCH with CRC scrambled by C-RNTI
· Supported by(8): QC, Samsung, Xiaomi, Ericsson, ITRI, IDCC, CMCC, HW
· Up to RAN2 design
· Supported by(2): Nokia, vivo

	CMCC
	Alt 3 is preferred, since currently only the TA and related candidate cell information are needed. Then there would be some redundant part if we reuse the legacy MAC PDU like RAR MAC PDU.

	Huawei, HiSilicon
	Alt 3 is preferred.  In Alt 3, it should be clarified whether the regular USS or a separate SS like that in BFR is used. We preferred the former. 

	
	



P1-3
Proposal 1-3: On whether candidate cell ID shall be contained in RAR when reception of RAR is configured, discuss and down-select among the following alternatives: 
· Alt 1: Don’t need
· Alt 2: Identification of candidate cell is contained in RAR

	Company
	Input

	Mod
	Please share your views on the above proposal.

	QC
	Prefer Alt1. Based on legacy rule, there is only 1 ongoing RACH procedure at each time. So it seems no need candidate cell ID.

	Futurewei
	Slightly prefer Alt2 for flexibility on timing of starting simultaneous early RACH..

	NTT DOCOMO
	Support in principle. However, we may need to discuss whether one or multiple RACH(s) can be ongoing before this discussion. If only one RACH is always ongoing, indication of candidate cell may not be needed because UE can identify candidate cell for which TA information included in RAR is.

	Nokia
	Are we going to discuss additional proposal on other parameters (e.g., UE-ID)? If not, we suggest to simply update this proposal to consider what exactly is needed in the RAR from RAN1 perspective which will help RAN2 and may eliminate the need to back and forth LSs to clarify details on different parameters. We suggest the following rewording:
 
Proposal 1-3: In addition to TA, on whether candidate cell ID shall be contained in RAR when reception of RAR is configured/indicated, discuss and down-select among the following alternatives: 
· Alt 1: Don’t need
· Alt 2: Identification of candidate cell is contained in RAR
We support Alt1, and then leave the further details on the RAR reception mechanism to RAN2.

	Samsung
	Support Alt 1

	Lenovo
	Similar view with Docomo that it depends on whether multiple RACHs can be ongoing.

	Vivo
	Support Alt1.

	Xiaomi
	Support alt.1

	ZTE
	Support Alt 1. 

	Mod
	@Nokia: thanks for the question and suggestion. Actually, based on views of companies in their contributions, UE ID is mentioned nobody. So, I don’t think additional discussion on parameter like UE-ID is needed. 
Based on comments from Nokia, QC, DOCOMO and Lenovo, P1.3 is updated as follows.

Proposal 1-3: In addition to TA, on whether candidate cell ID shall be contained in RAR when reception of RAR is configured, discuss and down-select among the following alternatives: 
· Alt 1: Don’t need
· Supported by(13): QC, [DOCOMO], Nokia, Samsung, vivo, ITRI, Xiaomi, ZTE, LGE, ITRI, Spreadtrum, IDCC, FGI
· Alt 2: Identification of candidate cell is contained in RAR
· Supported by(2): Futurewei, Ericsson
Note: there is only 1 ongoing RACH procedure at each time.


	LGE
	Support Alt 1.

	Ericsson
	Support Alt2. This would make the procedure more robust.

	ITRI
	Support Alt1.

	Spreadtrum
	Alt 1

	IDCC
	Alt 1.

	Mod
	As shown above, views/positions are updated.

	CMCC
	If it is limited under that only 1 ongoing RACH procedure at each time, Alt 1 is preferred. But we still have questions on whether this TA acquisition should belong to the RACH procedure.

	Huawei, HiSilicon
	It depends on whether RAR is defined. If not defined, cell ID is necessary as parallel RAR reception may happen.

	FGI
	Support Alt 1. Since we already agreed that the reserved bit(s) in DCI format 1_0 can be used for indication of cell identity, further indicating the cell identity in the RAR is redundant.



P1-4
Proposal 1-4: On the QCL assumption for PDCCH scheduling RAR PDSCH and RAR PDSCH.
· PDCCH scheduling RAR PDSCH is QCLed with corresponding PDCCH order
· RAR PDSCH is QCLed with PDCCH scheduling RAR PDSCH

	Company
	Input

	Mod
	Please share your views on the above proposal.

	QC
	Suggest to use same rule/wording for legacy PDCCH order. 

Proposal 1-4: On the QCL assumption for PDCCH scheduling RAR PDSCH and RAR PDSCH.
· If PDCCH order is sent from SpCell, PDCCH scheduling RAR PDSCH is QCLed with has same QCL properties as those of corresponding PDCCH order
· If PDCCH order is sent from SCell, PDCCH scheduling RAR PDSCH has same QCL properties as those of the CORESET associated with the Type1-PDCCH CSS set 
· RAR PDSCH is QCLed with PDCCH scheduling RAR PDSCH

If the UE attempts to detect the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI in response to a PRACH transmission initiated by a PDCCH order that triggers a contention-free random access procedure for the SpCell [11, TS 38.321], the UE may assume that the PDCCH that includes the DCI format 1_0 and the PDCCH order have same DM-RS antenna port quasi co-location properties. If the UE attempts to detect the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI in response to a PRACH transmission initiated by a PDCCH order that triggers a contention-free random access procedure for a secondary cell, the UE may assume the DM-RS antenna port quasi co-location properties of the CORESET associated with the Type1-PDCCH CSS set for receiving the PDCCH that includes the DCI format 1_0.


	Futurewei
	We are fine with the principle of Proposal 1-4

	NTT DOCOMO
	Support in principle.

	Nokia
	The first bullet will depend on how the RAR is sent, i.e., using the type-1 CSS or USS. We can discuss this once the RAN2 makes agreement on the RAR container. 

	Samsung
	We see association between this issue and 1-2. 
We suggest to postpone the discussion till down-selection is done for proposal 1-2.
And we also prefer to rely on legacy rule for QCL.

	Lenovo
	We are fine with the principle.

	vivo
	Suggest postponing the discussion on Proposal 1-4 until the related discussion on Proposal 1-2 is complete in RAN2, since the consequence of Proposal 1-2 will affect the validity of Proposal 1-4. If carried by MAC CE scheduled by PDCCH with CRC scrambled by C-RNTI, the QCL assumption of PDCCH and scheduled PDSCH should follow the indicated unified TCI state, and Proposal 1-4 is not necessary to discuss.

	Xiaomi
	Fine with proposal 1-4.

	ZTE
	Since PDCCH order and RAR are all from serving cell, we think the legacy QCL assumption can be reused.

	LGE
	As QC mentioned, the legacy QCL rule can be reused for PDCCH scheduling RAR PDSCH(e.g., either QCLed with PDCCH order or QCLed with the CORESET associated with the Type-1 CSS). Regarding RAR PDSCH, the legacy rule is that RAR PDSCH is QCLed with the SSB indicated by PDCCH order, which is not applicable for Rel-18 LTM since RACH transmission is toward candidate cell and RAR is transmitted by serving cell.

So, we support the Proposal 1-4.

	Ericsson
	We are fine with P1-4. Note that if the RAR is not transmitted using Type1-CSS, it would seem strange to rely on that statement

	ITRI
	Support this proposal.

	Spreadtrum
	Support

	IDCC
	Support

	CMCC
	Support the proposal. 

	Huawei, HiSilicon
	Share similar views as previous comments to defer the discussion. It relates to the SS scheduling the RAR.

	
	



P1-5
Proposal 1-5: On the determination of the PRACH transmission power when reception of RAR is not configured, a field in PDCCH order explicitly indicating initial transmission or retransmission of PRACH is supported. 

	Company
	Input

	Mod
	Please share your views on the above proposal.

	QC
	Should we say a “1-bit” field if that is the common understanding?

	Futurewei
	Support FL Proposal 1-5.

	NTT DOCOMO
	Support.

	Nokia
	Support the explicit indication. However, even after this proposal, we need to clarify other details on
· Number of bits used for the indication
· Power ramping formula to be used and whether it is counter based or just one step power ramping. If counter based, then the details on counter functionality, i.e., which layer maintains it and when the counter is increased and reset. 

	Samsung
	Support

	Lenovo
	Ok with this proposal

	vivo
	Support

	Xiaomi
	OK

	ZTE
	Support

	Mod
	Revised based on comments above.

Proposal 1-5: 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.
· [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. 
· The UE applies the power ramping for any subsequent re-transmissions for the PRACH preamble with the same target SSB
· If UE receives a PDCCH order with a retransmission indication for a candidate cell, without receiving a prior PDCCH order with an initial transmission, the UE uses the initial value for the power ramping counter (i.e., counter = 1)]

	Ericsson
	Support the original version. We already agreed to have an explicit indicator. The relation to an SSB is not relevant: the UE follows the command. 

	ITRI
	Support

	Spreadtrum
	We can agree with the main bullet first, and go with the subbullets next. At least the following can be studied:
· For first sub-sub-bullet, 
· it would be clearer to say counter based. 
· Does it suggest same SSB + re-tx indication would lead to count +1, all the other fields can be same or different? Including different PRACH preamble and PRACH Mask index.
For second sub-sub bullet, is it a kind of error case?

	IDCC
	We are fine with the first part of the proposal.
But we need to discuss how the 1-bit is applied.
One option is that the power ramping counter is controlled by the 1-bit, i.e., the value of the counter is incremented or reset with the 1-bit. Another option is that an additional power is added to the calculated power where for the calculated power power ramping counter is fixed at 1. We prefer the first option as it is more straightforward. 
Another issue is to how and when to reset the counter even for the same SSB. We think we can use a timer (e.g., a validity timer); when the timer expires, the counter is reset. This can be useful when a DCI with bit =0 is missed.

	Mod
	Thanks for the comments. To be safe, let’s try to take a smaller step first.

Proposal 1-5: 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.

@Spreadtrum: regarding the second sub-sub bullet in the second version of P1-5, it’s possible that the PDCCH indicating initial PRACH transmission is not received correctly. So, the case mentioned there still needs to be considered.

	CMCC
	We are fine with the updated version. But we are confused with the last bullet part. It seems trying to solve a error case, which should not current stage’s focus. 

	Huawei, HiSilicon
	Support the latest P1-5 by FL.

	FGI
	Support the latest revised proposal. It is enough to use the one-bit field included in the DCI to indicate whether the scheduled PRACH is the initial PRACH transmission or the PRACH retransmission.



P1-6
Proposal 1-6: 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.

	Company
	Input

	Mod
	Please share your views on the above proposal.

	QC
	Support. Good to add a Note to ensure it has been periodically measured for path loss calculation. Ideally, we prefer gNB to explicitly indicate which SSB will be used for path loss computation for the best path loss accuracy

Proposal 1-6: 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.
· Note: UE expects the above SSB is currently measured via L3 or L1 periodic measurement

	Futurewei
	Fine with FL Proposal 1-6

	NTT DOCOMO
	Support.

	Nokia
	Support

	Samsung
	Support 

	Lenovo
	Support

	vivo
	Support

	Xiaomi
	Support

	ZTE
	Support

	LGE
	OK in principle.

	Ericsson
	Support

	ITRI
	Support

	Spreadtrum
	Support

	IDCC
	Support

	CMCC
	Support.

	Huawei, HiSilicon
	Support 

	FGI
	Support

	
	



P1-7
Proposal 1-7: Overlapping of PRACH to candidate cell and dynamic scheduled UL transmission in serving cell can be avoided by NW implementation.

	Company
	Input

	Mod
	Please share your views on the above proposal.

	QC
	Support, since gNB can select the PRACH Tx time not affecting any traffic

	Futurewei
	Support FL Proposal 1-7

	NTT DOCOMO
	Support.

	Nokia
	Not sure if we should define the rules based on dynamic vs configured scheduled transmission in serving cell. 
We agree that NW can control overlap in some certain scenarios, but it cannot always guarantee that overlap would not happen, as it will be more of an issue when a candidate cell is not one of the current serving cells, in those case, the current serving cell may not have good knowledge on how long the PRACH transmission to a non-serving candidate cell will take. 

We should simply define what UE should do when the PRACH transmission to a non-serving candidate 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 a 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

We  think that at least PRACH transmission to a serving cell should be prioritized as this may be triggered due to BFR and it should be important to recover it as soon as possible. 

	Samsung
	Support

	Lenovo
	Support

	vivo
	Support. 

	Xiaomi
	Agree with Nokia. Whether this can be guaranteed by NW all time is not sure. It is better to define the UE behaviors when the collision happens.

	ZTE
	Seems that this issue cannot be avoided by NW implementation considering that Downlink timing of different candidate cells can be different, accordingly DL reference timing for PRACH transmission is not aligned. Hence it might be impossible to up to gNB to avoid physical uplink overlapping all the time.  

	LGE
	Support.

	Ericsson
	Agree with Nokia. We don’t see that it is always possible to avoid this by scheduling, especially in an inter-DU scenario.

	ITRI
	Support

	Spreadtrum
	In legacy, if UE does not simultaneously transmit PRACH and PUSCH/PUCCH/SRS in intra-band CA, including overlapping, or the gap between the end of PRACH (PUSCH/PUCCH/SRS) and the start of PUSCH/PUCCH/SRS (PRACH) is smaller than a threshold, it up to UE implementation. Thus for the second issue of PARCH transmission to a LTM candidate cell overlapped (in time and frequency) with serving cell UL transmission, PRACH and other UL transmissions on the serving cell cannot simultaneously transmitted, it also can up to UE implementation, as same as legacy. 

	IDCC
	Support

	CMCC
	Support 

	Huawei, HiSilicon
	Support 

	FGI
	Support

	
	



P1-8
Proposal 1-8: On whether/how prioritizations for transmission power reduction for a PRACH transmission to a LTM candidate cell is performed, discuss and down-select among the following alternatives:

· Alt1: A PRACH transmission to a LTM candidate cell has the lowest priority for power reduction
· Alt2: Power reduction for a PRACH transmission to a LTM candidate cell has a same prioritization as PRACH transmission on the PCell
· Alt3: A PRACH transmission to an LTM candidate cell has same power allocation priority as PUCCH/PUSCH transmission with HARQ-ACK (i.e., lower than the PRACH transmission to current PCell) 
	Company
	Input

	Mod
	Please share your views on the above proposal.

	NTT DOCOMO
	We are OK with FL proposal.

	Nokia
	We are fine as long as rule is defined. Alt2/3 are slightly preferred.

	Samsung
	OK with FL proposal

	Lenovo 
	We support to reuse the legacy spec that is the PRACH to a candidate cell have a same priority of PRACH transmission on a serving cell other than the PCell. Therefore, we propose the following revision.
Revised Proposal 1-8: On whether/how prioritizations for transmission power reduction for a PRACH transmission to a LTM candidate cell is performed, discuss and down-select among the following alternatives:

· Alt1: A PRACH transmission to a LTM candidate cell has the lowest priority for power reduction
· Alt2: Power reduction for a PRACH transmission to a LTM candidate cell has a same prioritization as PRACH transmission on the PCell
· Alt3: A PRACH transmission to an LTM candidate cell has same power allocation priority as PUCCH/PUSCH transmission with HARQ-ACK (i.e., lower than the PRACH transmission to current PCell) 
· Alt4: A PRACH transmission to a LTM candidate cell has a same power allocation priorioty as a PRACH transmission on a serving cell other than PCell.


	vivo
	Do not support. Since the parallel transmission of PDCCH order triggered PRACH transmission to candidate cell and UL transmission on the serving cell can be avoided by NW scheduling.

	Xiaomi
	Fine with proposal 1-8. For now, we do not have a particular preference among these alternatives.

	ZTE
	We would like to align the understanding with other companies on this case, what we want to discuss or resolve the case is multiple PRACH transmission are transmitted to different candidate cells respectively and further discuss how to control transmission power of each PRACH transmission for UE to satisfy requirement of total power. Is it correct? If yes, we tend to support Alt3. 

	Ericsson
	Why do we need this proposal? Are we excluding something? 

	ITRI
	OK with FL proposal, and we prefer Alt.1

	Spreadtrum
	We support the proposal. And open for down-selection, first preference is Alt 2.

	IDCC
	If overlap is avoided, do we need this proposal?

	CMCC
	Fine with the proposal. Alt 1 is slightly preferred. 

	Huawei, HiSillicon
	We prefer Alt 1 or the Alt 4 by Lenovo. To my understanding, they are same. The PRACH to candidate cell is best effort procedure and should not affect UL transmission in serving cells.

	
	




3. Issue 2 – Initial TA acquisition for 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
	TA acquisition for RACH-less solutions
· Alt2: RACH-less mechanism as in LTE
· Alt3: UE based TA measurement
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
	Alt2 is supported by: ZTE, Samsung, Spreadtrum, CATT, Huawei

Alt3is supported by: Futurewei, vivo, Nokia, OPPO, DoCoMo, Samsung






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

3.1 Round 1

P2-1
Proposal 2-1 (proposed conclusion): 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 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 can be further concluded by RAN2

	Company
	Input

	Mod
	Please share your views on the above proposal.

	QC
	Support

	Futurewei
	We think this is to support LTE RACH-less scenarios. We are fine with the principle of Proposal 2-1. But we don’t think LTE like RACH-less should be handled with additional separate mechanism. With PDCCH ordered RACH without-RAR supported, we already agreed that cell switch command carries target cell TA, thus there will be a TA field in the MAC CE. The TA field need not to be tied with PDCCH ordered RACH. We just need to have an indication in the MAC CE to indicate whether this TA field is carrying the target TA or the source TA adjustment (delta source TA). If the indication is target-TA, then if it is set to ‘0’, it is the target TA=0 case. If the indication is source TA, the field carries the delta source TA which is used for UE-based TA measurement. If the indication is source TA and the TA field is set to ‘0’, it naturally covers the LTE target TA= source TA case. Therefore, our point is that as long as the UE based TA measurement is supported, LTE RACH-less scenarios can be covered naturally. Note 1: Letting the cell switch command to carry the most recent delta source TA update allows the UE to use the most accurate source TA for deriving the target TA. Note 2: after the UE connected to a serving cell, network source/serving cell does not maintain the absolute TA value, only the delta TA is measured and if necessary updated to the UE. Therefore, the second LTE case needs to be indicated by delta source TA=0 not the absolute source TA itself. The absolute TA is updated and maintained at the UE.

	NTT DOCOMO
	Support.

	Nokia
	Support

	Samsung
	Support in principle

	Lenovo
	Support in principle

	vivo
	Support

	Xiaomi
	Is this about how to support RACH-less mechanism as LTE? It should be specified in the main bullet.
Proposal 2-1 (proposed conclusion): From RAN 1 perspective, without performing PDCCH-ordered RACH for candidate cell(s), RACH-less mechanism as 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.
Generally, we are fine with proposal 2-1.

	ZTE
	Support

	Ericsson
	Support. Note that this is not to support RACH-less like in LTE. Fundamentally, we assume that it is clear what TA=0 is clear – the only new thing is “same value as source”, which would have to be signaled using a special value.

	IDCC
	Support

	CMCC
	Fine in principle

	Huawei, HiSilicon
	Support

	FGI
	Support

	
	


P2-2
Proposal 2-2: On UE based TA measurement, confirm the following Working Assumption:
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

	Company
	Input

	Mod
	Please share your views on the above proposal.

	QC
	Support. The feasibility can be decided by RAN4/2 later. Btw, the mechanism similar to Rx timing difference measurement has been supported in positioning.

[bookmark: _Toc98515734][bookmark: _Toc35596399][bookmark: _Toc29901518][bookmark: _Toc51776305][bookmark: _Toc44881135][bookmark: _Toc29901471][bookmark: _Toc524695266][bookmark: _Toc29045130]5.1.29	DL reference signal time difference (DL RSTD)

	Definition
	DL reference signal time difference (DL RSTD) is the DL relative timing difference between the Transmission Point (TP) [18] j and the reference TP i, defined as TSubframeRxj – TSubframeRxi,

Where:
TSubframeRxj is the time when the UE receives the start of one subframe from TP j.
TSubframeRxi is the time when the UE receives the corresponding start of one subframe from TP i that is closest in time to the subframe received from TP j.

Multiple DL PRS resources can be used to determine the start of one subframe from a TP.

For frequency range 1, the reference point for the DL RSTD shall be the antenna connector of the UE. For frequency range 2, the reference point for the DL RSTD shall be the antenna of the UE.

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE




	Futurewei
	We support FL Proposal 2-2. We think with significant progress already made for PDCCH ordered RACH, we would need to start to work on the details of UE based TA measurement. We also support to extent current positioning RSTD definition suggested by QC, and consider to modify the sentence to: 
“Multiple DL PRS, SSB, CSI-RS resources can be used to determine the start of one subframe from a TP.”
If CSI-RS is agreed for LTM we include it, otherwise we don’t include.

	NTT DOCOMO
	Support.

	Nokia
	Support

	Samsung
	Support

	Lenovo
	We are OK with it if majority support it.

	vivo
	According to the contributions of opponents, their concern on UE-based TA measurement is the estimation accuracy of downlink receiving timing based on SSB, especially for asynchronous scenarios. If the estimation error of downlink receiving timing difference is large, the TA value of candidate cell calculated by UE-based TA measurement cannot satisfy the uplink timing requirement, and uplink transmission to the candidate cell cannot be performed based on the uplink timing.  In our view, the estimation error is a valid issue for the asynchronous scenario. To facilitate the discussion process, we suggest focusing on UE-based TA measurement in synchronous scenarios firstly in Rel-18, where the downlink receiving timing difference between candidate cell and the serving cell is within CP and the estimation error is small. For the scenario where the downlink receiving timing difference exceeds CP, the potential enhancement on UE-based TA measurement can be discussed if there is time left.     

	Xiaomi
	Support

	ZTE
	We noticed that PRS rather than SSB is used as DL RS in positioning. It is still unclear whether accuracy of SSB based DL timing measurement can satisfy requirements. 

	Ericsson
	Support

	ZTE2
	Further comment: we understand that even if UE-based TA measurement is ultimately assessed as feasible by RAN4 in certain scenario, such as FR1, RAN1 still need to further clarify something. For example, whether to allow to configure “UE-based TA measurement” and “RACH-based TA acquisition” simultaneously. And whether UE needs to report an indication to let NW know that it has acquired TA through “UE-based TA measurement” mechanism and further clarify whether TA needs to be indicated by RAR or cell switch command.

	IDCC
	Support

	Futurewei
	@ZTE: As you suggested, we do need to start to discuss the details of UE based TA measurement so that we can provide RAN1 agreed framework to RAN4 for them to evaluate the feasibility and set up the minimum performance requirements. Regarding your above questions we would like to share our views with you: 
1. We can further discussion the need of configuring different types of LTM RACH schemes simultaneously, the need of them for different mobility scenarios and the details of the configuration. But it is clear whenever the source/serving cell to trigger a TA acquisition, only one type of scheme is triggered and indicated in the MAC CE command.
2. We can discuss whether UE need to report/indicate UE already measured TA. It depends on whether we need to support early triggered UE based TA measurement. In our view, since we already agreed the principle that the early DL synchronization is performed at the measurement phase, the timings of all the candidate cells are acquired and tracked after DL synchronization is achieved. The UE needs to track the timing of all the candidate cells to maintain DL synchronization with each candidate (this is not only for UE based TA management but also for early RACH).  Upon receiving the cell switch command, the UE is able to use the timings of the serving and the target candidate cells currently under tracking to calculated the target cell TA without delay. Therefore, UE TA measurement can be triggered by cell switch command.
3. The target cell TA is measured by the UE. In this case, there is no need to use RAR or cell switch command to deliver the candidate/target cell TA to the UE. 

	Mod
	Thanks for further comments/clarifications from QC, Futurewei, vivo and ZTE. To address the concern from ZTE, can we consider the following revision of P2-2.
Proposal 2-2: On UE based TA measurement, confirm the following Working Assumption (with the following update):
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: 
· Whether to allow simultaneous configuration of “UE-based TA measurement” and “RACH-based TA acquisition”. 
· Whether UE needs to let NW know that it has acquired TA through UE-based TA measurement mechanism
· Whether the TA value still needs to be indicated in RAR or cell switch command for UE-based solutions.
· FFS: other impacts on RAN1 spec

	CMCC
	Support 

	Huawei, HiSilicon
	we would like to add another FFS on the channels/signals the TA acquired by UE can be applied.
The accuracy of UE based TA acquisition may not be sufficient for PUSCH transmission. 

	Mod
	Further update based on HW’s comment.
Proposal 2-2: On UE based TA measurement, confirm the following Working Assumption (with the following update):
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[, for example:
· Whether to allow simultaneous configuration of “UE-based TA measurement” and “RACH-based TA acquisition”
· Whether UE needs to let NW know that it has acquired TA through UE-based TA measurement mechanism
· Whether the TA value still needs to be indicated in RAR or cell switch command for UE-based solutions
· The channels/signals the TA acquired by UE can be applied]




4. Other issues
4.1 Round 1

Table 3. Summary for other issues
	#
	Issue
	Companies’ views

	3.1
	For TA acquisition of candidate cell(s) when reception of RAR is configured, whether the number of candidate cells can exceed the maximum number of TAs that can be maintained by UE capability
	No: Huawei, CATT, Spreadtrum, Qualcomm
Yes: ZTE



	3.2
	Support independent TAT configuration for candidate cell(s), and when UE receives initial TA value, corresponding TAT would be started.
	vivo, OPPO

	3.3
	Association between TA and candidate cell
· Alt2: Associate TA/TAG and candidate cell explicitly
· Alt3: Do not support associating the TA with a candidate cell
	Alt2: Spreadtrum, CMCC, LGE, DoCoMo, Transsion Holdings, FGI, CATT
Alt3: Google



	Company
	Input

	Mod
	Please share your views on the above proposal.

	Futurewei
	We do not support 3.1. We are fine with 3.2. 

	Lenovo
	We do not support 3.1.

	
	

	
	

	
	

	
	



5. Issues to be discussed in online/offline sessions
5.1 Round 1
P2-2
Proposal 2-2: On UE based TA measurement, confirm the following Working Assumption (with the following update):
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[, for example:
· Whether to allow simultaneous configuration of “UE-based TA measurement” and “RACH-based TA acquisition”
· Whether UE needs to let NW know that it has acquired TA through UE-based TA measurement mechanism
· Whether the TA value still needs to be indicated in RAR or cell switch command for UE-based solutions
· The channels/signals the TA acquired by UE can be applied]
P2-1
Proposal 2-1 (proposed conclusion): 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 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 can be further concluded by RAN2
P1-6
Proposal 1-6: 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.
P1-5
Proposal 1-5: 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.

P1-2
Proposal 1-2: When reception of RAR is configured, discuss and down-select among the following alternatives for RAR reception:
· Alt1: MAC PDU(like RAR MAC PDU in 4 step RACH)
· Supported by(3): Lenovo, ZTE, Spreadtrum
· Alt3: MAC CE scheduled by PDCCH with CRC scrambled by C-RNTI
· Supported by(8): QC, Samsung, Xiaomi, Ericsson, ITRI, IDCC, CMCC, HW
· Up to RAN2 design
· Supported by(2): Nokia, vivo
P1-1
Proposal 1-1: When reception of RAR is configured, discuss and down-select among the following alternatives of determining the random access response window 
· Alt1: Postpone the starting point of the random access response window
· Supported by (2): vivo, ZTE
· Alt2: Extend the length of the random access response window 
· Supported by (2): Futurewei, Xiaomi
· Alt 3: Length and offset of the starting point of RAR window can be configured by RRC
· Supported by (8): QC, Nokia, Samsung, Lenovo, ITRI, LGE, IDCC, FGI
[Note: the random access response window for candidate cell(s) is separately configured from the normal RAR window.]
[FFS: if MAC CE is used to carry TA and PDCCH is scrambled by C-RNTI in USS, whether RAR window is still necessary] 
P1-3
Proposal 1-3: In addition to TA, on whether candidate cell ID shall be contained in RAR when reception of RAR is configured, discuss and down-select among the following alternatives: 
· Alt 1: Don’t need
· Supported by(13): QC, [DOCOMO], Nokia, Samsung, vivo, ITRI, Xiaomi, ZTE, LGE, ITRI, Spreadtrum, IDCC, FGI
· Alt 2: Identification of candidate cell is contained in RAR
· Supported by(2): Futurewei, Ericsson
Note: there is only 1 ongoing RACH procedure at each time.
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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 #112bis-e
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.


