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Introduction
This contribution discusses on remaining issues for RACH-less handover. The followings are submitted by interested companies in RAN1#114bis. 

R1-2308910	Further discussion on LS for RACH-less handover	Huawei, HiSilicon
R1-2309040	Discussions on RAN2 LS on RACH-less Handover	vivo
R1-2309341	Discussion on RAN2 LS on RACH-less handover	Samsung
R1-2309610	Discussion on remaining issue for RACH less handover for NR NTN	OPPO
R1-2309808	Draft Reply LS on RACH-less Handover	Apple
R1-2310219	Discussion on RAN2 LS on RACH-less handover	Ericsson
R1-2310158	Power control for RACH-less handover in NR NTN	Qualcomm Incorporated


1st round discussion (closed)
Power adjustment state for DG PUSCH
In RAN1#114, following options were discussed, but no consensus was made. 
	Issue 1: PUSCH power control adjustment state for DG PUSCH, 
Alt. 1) a UE doesn’t reset accumulation of a DG PUSCH power control adjustment state for RACH-less handover in intra-satellite handover (i.e., cases 1 and 2). 
· Note: additional higher layer signaling may be necessary to let UE knows intra-satellite handover. 
Alt. 2) a UE follows the existing rule (i.e., reset accumulation) for DG PUSCH for RACH-less handover. 



Companies’ view:
· Alt. 1: Qualcomm 
· Alt. 2: Huawei, Samsung, Ericsson

Moderator’s observation:
Observation 1: One company supporting Alt. 1 explained that power adjustment state may not be available for initial PUSCH transmission before gNB power control command is provided to UE. Thus, for intra-satellite handover, power adjustment state from the source cell can be reused in the target cell. In this mechanism, it could improve the reliability of the initial UL transmission. 
Observation 2: Three companies supporting Alt. 2 argued 
· that RAN1 already agreed “DG PUSCH power control follows the principle for power control for Msg 3 (or Msg A) PUSCH as described in clause 7.1.1 in TS 38.213 except for pathloss determination except for path-loss determination”. Thus, there is no need to discuss further optimization other than path-loss determination. 
· benefit is not clear, and it has potential RAN2 spec impact. 

Table 2: Summary of Contributions inputs for 2nd question
	Company
	Contributions inputs

	Huawei
	For dynamic grant for initial UL transmission, RAN1 has already achieved that it follows the principle for power control for Msg3 (or MsgA) PUSCH as described in clause 7.1.1 in TS 38.213 except for pathloss determination. There is no need to further discuss optimizations of power control for DG based PUSCH. 

	Samsung
	For PUSCH power control adjustment state (f), one comment was whether the UE can reuse the power control adjustment state in case of intra-satellite handover which is one of use cases for RACH-less handover. It is not clear whether there is any corresponding benefit compared to legacy procedure. This is because the channel is not same in order for the previous power control adjustment state to be valid. Also, it is noted that this proposal has RAN2 specification impact because it is only applicable to intra-satellite handover, especially, when gateway or gNB is switched. Accordingly, it is preferable to reuse existing rule for RACH-less handover since it works well and there is no critical problem.

	Qualcomm
	Due to potential mismatch between DL pathloss and UL pathloss including different antenna transmit and receive gains and imperfect channel reciprocity, the above equation may lead to undesirable transmit power unless a proper power adjustment state, f,  is applied. For initial transmissions before gNB power control commands were sent,  a  proper power adjustment state is usually not available. Hence, special handling are needed for the power control for initial transmissions.
For intra-satellite handover, we note the following:
· The pathloss variation is slow due to LOS.
· Same or very close DL and UL pathloss mismatch between source and target cell are expected.
The above indicates that often the power adjustment state in the source cell can be reused in the target cell. In such case, inheriting the power adjustment state from the source cell can significantly improve the reliability of the initial UL transmissions. To allow network flexibility, whether or not inherit the source power adjustment state can be signalled by the network, e.g., in handover command. 

	Ericsson
	For case 1 and 2, there was a discussion in the last meeting whether a UE does reset accumulation of a DG PUSCH power control adjustment state for RACH-less handover in intra-satellite handover (or) not. According to RAN2 agreements, same NTA is included within the RACH-less handover command while it is not straightforward to discriminate case 1 with respect to other cases of 2, 3 and 4. In that case, additional higher layer signalling is necessary to let UE knows intra-satellite handover. However, as per clause 7.1.1 of TS 38.213, when there is a new configuration of  or from higher layer, the UE resets accumulation of a PUSCH power control adjustment state. As it is unclear the benefits of reusing the power control adjustment state compared to the existing rule and also there is need for additional higher layer signalling, we believe it is straightforward to follow the existing rule.



Moderator’s suggestions for initial discussion:
Although only 4 companies provided their views on whether or not to enhance power adjustment state for RACH-less HO (especially, in case of intra-satellite handover), moderator would like to suggest the option supported by majority because this issue has been discussed from RAN1#113.  

1.1 
1.2 
Questions (closed): 
Please provide your views in the table below regarding the following proposal for conclusion. 
· Proposal 1: For RACH-less handover, the enhancement on power adjustment state for DG PUSCH is not considered in Rel-18.
	Company
	Support (Y/N)
	Comment

	vivo  
	Y
	

	QC
	N
	The issue was not discussed in RAN1#113. Technical discussions are needed.

	Ericsson
	Y
	

	LG
	Y
	

	Huawei, HiSiilicon
	Y
	

	Nokia, Nokia Shanghai Bell
	Y
	



Power ramping for CG PUSCH 
In RAN1#114, following options were discussed, but no consensus was made. 
	Issue 2: power ramping for CG PUSCH, 
Alt. 1) Support power ramping for CG PUSCH in RACH-less handover. 
Alt. 2) Do not support power ramping for CG PUSCH in RACH-less handover.



Companies’ view:
· Alt. 1: Qualcomm 
· Alt. 2: Huawei, Samsung, Ericsson

Moderator’s observation:
Observation 1: One company supporting Alt. 1 argued that it is likely that handover fails due to imperfect power control. Thus, power ramping can improve reliability of RACH-less handover. 
Observation 2: Three companies supporting Alt. 2 argued 
· Such mechanism is not considered in CG-SDT which has been agreed by RAN2 for mapping between type-1 CG and SSBs
· No mechanism has been considered for PUSCH
	
Table 2: Summary of Contributions inputs for 2nd question
	Company
	Contributions inputs

	Huawei
	There is no need to discuss about power ramping for CG PUSCH at least in RAN1 reply. SDT procedure is initiated with either a transmission over RACH or over Type 1 CG resources. And power ramping is currently not introduced for CG-SDT. Thus, similarly as CG-SDT, there is no need to introduce power ramping for CG PUSCH in RACH-less HO.

	Samsung
	We think that RAN1 can reuse the mapping rule between CG PUSCHs and SSBs in CG-SDT as RAN2 agreed without any further optimization. 

	Qualcomm
	For RACH-less handover based on pre-allocated grant, the handover may fail due to imperfect power control. To improve the handover sucesss rate,  power ramping can be supported for pre-allocated initial UL transmissions. Like in the case of PRACH transmission,  the power amping can be supported by the configuration of a power ramp step and the maximal number of allowed initial UL transmissions before hanover succededs. In such case, the power adjustement state for the n-th initial transmission is calculated as
f(n)=f(0)+n*powerRampStep, n=0, 1, …

	Ericsson
	In the legacy, there exist power ramping primarily for PRACH and not explicitly for configured grant PUSCH. Hence, it is straightforward to not to introduce power ramping for configured grant PUSCH in RACH-less handover.



Moderator’s suggestions for initial discussion:
Although only 4 companies provided their views on whether or not to consider power ramping on CG PUSCH for RACH-less HO, moderator would like to suggest the option supported by majority because this issue has been discussed from RAN1#113.  

1.3 
1.4 
Questions (closed): 
Please provide your views in the table below regarding the following proposal for conclusion. 
· Proposal 1: For RACH-less handover, the enhancement related to power ramping for CG PUSCH is not considered in Rel-18. 
	Company
	Support (Y/N)
	Comment

	vivo  
	Y
	

	QC
	N
	The issue was never discussed in RAN1. Technical discussions are needed.

	Ericsson
	Y
	

	LG
	Y
	

	Huawei, HiSilicon
	Y
	

	Nokia, Nokia Shanghai Bell
	Y
	



TP#1 
Huawei/HiSilicon proposed following TP in order to specify the association between SSBs and CG PUSCH for RACH-less handover by adding new section in TS 38.213. 
	Proposal 2: Adopt the following TP for TS 38.213 to support NTN RACH-less handover: 
· Reason for change: Support NTN RACH-less handover. 
· Summary of change: specify the association between SSBs with configured grant PUSCH for RACH-less handover. 
· Consequences if not approved: RACH-less handover feature is not complete considering gNB cannot know the downlink beam of PDCCH/PDSCHs in response to UE’s configured grant based PUSCH transmission during RACH-less handover. 
· Proposed TP:

X	PUSCH transmission in NTN RACH-less handover
X.1	Configured-grant based PUSCH transmission
A UE can be provided one or more configurations by respective one or more ConfiguredGrantConfig in ReconfigurationWithSync, for configured grant Type 1 PUSCH transmissions on the initial UL BWP [12, TS 38.331]. For the remaining of this clause, PUSCH transmissions refer to configured grant Type-1 PUSCH transmissions for a configuration provided by ConfiguredGrantConfig in ReconfigurationWithSync.
A UE can be provided by ntn-SSB-Subset a number of SS/PBCH block indexes  to map to a number of valid PUSCH occasions for PUSCH transmissions. If the UE is not provided ntn-SSB-Subset, the UE determines  from the value of ssb-PositionsInBurst in ServingCellConfigCommon. A PUSCH occasion for a PUSCH transmission is defined by a time resource and a frequency resource and is associated with a DM-RS provided by cg-DMRS-Configuration for the configuration of PUSCH transmissions. 
An association period, starting from frame with SFN 0, for mapping  SS/PBCH block indexes, from the number of SS/PBCH block indexes, to valid PUSCH occasions and associated DM-RS resources is the smallest value in the set determined by the PUSCH configuration period provided by periodicity in ConfiguredGrantConfig according to Table X.1-1 such that  SS/PBCH block indexes are mapped at least once to valid PUSCH occasions and associated DM-RS resources within the association period. A UE is provided a number of SS/PBCH block indexes associated with a PUSCH occasion and a DM-RS resource by ntn-SSB-PerCG-PUSCH. If after an integer number of SS/PBCH block indexes to PUSCH occasions and associated DMRS resources mapping cycles within the association period there is a set of PUSCH occasions and associated DMRS resources that are not mapped to  SS/PBCH block indexes, no SS/PBCH block indexes are mapped to the set of PUSCH occasions and associated DMRS resources. An association pattern period includes one or more association periods and is determined so that a pattern between PUSCH occasions with associated DMRS resources and SS/PBCH block indexes repeats at most every 640 msec. PUSCH occasions and associated DMRS resources not associated with SS/PBCH block indexes after an integer number of association periods, if any, are not used for PUSCH transmissions.
Table X.1-1: Mapping between PUSCH configuration period and SS/PBCH block to configured PUSCH resource association period
	PUSCH configuration period  (msec)
	Association period (number of PUSCH configuration periods)

	5
	{1, 2, 4, 8,16, 32, 64, 128}

	8
	{1, 2, 4, 5, 8, 10, 16, 20, 40, 80}

	10
	{1, 2, 4, 8,16, 32, 64}

	16
	{1, 2, 4, 5, 8,10,20,40}

	20
	{1, 2, 4, 8,16, 32}

	32
	{1, 2, 4, 5, 10, 20}

	40
	{1, 2, 4, 8, 16}

	64
	{1, 2, 5, 10}

	80
	{1, 2, 4, 8}

	128
	{1, 5}

	160
	{1, 2, 4}

	320
	{1, 2}

	640
	{1}


 SS/PBCH block indexes are mapped to valid PUSCH occasions and associated DMRS resources in the following order
-	first, in increasing order of DMRS resource indexes within a PUSCH occasion, where a DMRS resource index  is determined first in an ascending order of a DMRS port index and second in an ascending order of a DMRS sequence index [4, TS 38.211]
-	second, in increasing order of PUSCH configuration period indexes
A PUSCH occasion is valid if it does not overlap with a valid PRACH occasion as described in clause 8.1.
For unpaired spectrum and for SS/PBCH blocks with indexes provided by ssb-PositionsInBurst in ServingCellConfigCommon
-	if a UE is not provided tdd-UL-DL-ConfigurationCommon, a PUSCH occasion is valid if the PUSCH occasion
-	does not precede a SS/PBCH block in the PUSCH slot, and 
-	starts at least  symbols after a last SS/PBCH block symbol, where  is provided in Table 8.1-2
-	if a UE is provided tdd-UL-DL-ConfigurationCommon, a PUSCH occasion is valid if the PUSCH occasion
-	is within UL symbols
-	starts at least  symbols after a last downlink symbol, and at least  symbols after a last SS/PBCH block symbol, where  is provided in Table 8.1-2
A UE determines a power of a PUSCH transmission as described in clause 7.1.1, where the UE obtains  using a RS resource from an SS/PBCH block with index associated with the PUSCH transmission. 
For initial transmission of an initial transport block provided for the PUSCH transmission, the UE encodes the transport block using redundancy version number 0.


	
Moderator’s comment:
Moderator understand TP’s intention because RAN2 agreed that CG PUSCH for RACH-less reuses CG-SDT mechanism. However, it might be controversial on whether the proposed TP is necessary or not. For example, it is possible that RAN2 uses section 19.1 (CG PUSCH for SDT) of TS38.213 as a reference in RAN2 spec to enable CG PUSCH for RACH-less handover by replacing some RRC parameters instead of adding new section in TS38.213. It would be good to check other companies’ views. 

1.5 
1.6 
Questions (closed): 
Please provide your views in the table below regarding the following proposal for conclusion. 
· Proposal 1: Do you support TP#1? Please provide the reason(s) if you support or do not support. 
	Company
	Support (Y/N)
	Comment

	vivo  
	
	Support to include a separate section for CG PUSCH transmission for SDT considering that a handover UE is in connected state not in inactive state and there’re also some other aspects which are quite different between CG PUSCH in SDT and RACH less like the search space for PDCCH scheduling retransmission of CG PUSCH.
However, the TP may need to updated a bit, see the TP proposed from vivo.

	Huawei, HiSilicon
	Y
	We think a separate section is needed to specify how to associate SSB(s) and CG based PUSCH in RACH-less HO and we support the FL’s proposal.
For the detailed TP, we are based on the section for SDT, but made essential updates, e.g. some parameter should be provided by RRC configuration rather than SIB.

	Nokia, Nokia Shanghai Bell
	
	In our opinion this would probably be better handled in RAN2.
And the text is somehow missing a statement on the fact that the UE is not expected to receive a HO configuration with multiple SSB/beam indications (while still we think this is RAN2 territory).




TP#2 
Vivo proposed following TP for RAN1 spec impact for RACH-less handover with the following comprehensive analysis.
	From the above, remaining issues can be summarized as following on RACH-less handover from RAN1 perspective: 
· For initial PUSCH transmission in RACH-less HO, support pre-allocated grant in RACH-less HO command.
· provided as type-1 CG. 
· provided with association to SSBs. 
· mapping between type-1 CG and SSBs in CG-SDT can be the baseline of how to configure pre-allocated grant mapped to SSBs. 
· For initial PUSCH transmission in RACH-less HO, support monitoring PDCCH in target cell for dynamic grant if pre-allocated grant is not configured in RACH-less HO command.
· single beam can be indicated in HO command to monitor target cell PDCCH for dynamic grant for initial PUSCH transmission.
· UE doesn’t expect that multiple beams are indicated from NW.
· power control for initial PUSCH transmission follows the principle for power control for Msg3 (or MsgA) PUSCH as described in clause 7.1.1 in TS 38.213 except for pathloss determination. For pathloss determination, the UE uses a RS resource from a single beam, corresponding to a DL RS or an SS/PBCH block with same SS/PBCH block index as the one the UE uses to monitor PDCCH scheduling dynamic UL grant for initial transmission.



	Reason for change:
	Completion of supporting RACH-less handover for NTN in NR.

	Summary of change:
	Add descriptions for the initial PUSCH transmission of RACH-less handover.

	Consequences if not approved:
	Incomplete support of RACH-less handover for NTN in NR.

	------------------------------------------------Start of TP#1 of TS38.213 V18.0.0---------------------------------------------------
[bookmark: _Toc146214499]21	  L1/L2-triggered mobility procedures
<<unchanged text omitted>>
A UE can be provided by a MAC CE in a PDSCH reception on the serving cell [11, TS 38.321] a TCI-State and/or TCI-UL-State in LTM-dl-OrJointTCI-StateToAddModList and/or LTM-ul-TCI-ToAddModList indicating a unified TCI state [6, TS 38.214] for applicable receptions or transmissions on a candidate cell from the number of candidate cells. The UE applies the TCI-State and/or TCI-UL-State, if indicated by the MAC CE, from a first slot that is  after the last symbol of a PUCCH or PUSCH with HARQ-ACK information for the PDSCH providing the MAC CE, and is the SCS configuration for the TBD.
22	  Initial PUSCH transmission in RACH-less handover 
A UE can be provided one or more configurations by respective one or more ConfiguredGrantConfig for a configured grant Type 1 PUSCH transmission as an initial PUSCH transmission in RACH-less handover. In this case, UE is provided by [rachLess-SSB-Subset] a number of SS/PBCH block indexes  to map to a number of valid PUSCH occasions for the initial PUSCH transmissions over an association period. A PUSCH occasion for a PUSCH transmission is defined by a time resource and a frequency resource and is associated with a DM-RS provided by cg-DMRS-Configuration for the configuration of PUSCH transmissions. A UE can be provided a number of repetitions for a PUSCH transmission by repK or numberOfRepetitions. If the number of repetitions is provided and larger than 1, all the PUSCH occasions of the repetitions for the PUSCH transmission are mapped to the same SS/PBCH block index(es), and the UE encodes the transport block using redundancy version number 0 if the UE is not provided repK-RV. All the PUSCH occasions of the repetitions are not valid if any PUSCH occasion of the repetitions is not valid. 
An association period, starting from frame with SFN 0, for mapping  SS/PBCH block indexes, from the number of SS/PBCH block indexes, to valid PUSCH occasions and associated DM-RS resources is the smallest value in the set determined by the PUSCH configuration period provided by periodicity in ConfiguredGrantConfig according to Table 19.1-1 such that  SS/PBCH block indexes are mapped at least once to valid PUSCH occasions and associated DM-RS resources within the association period. A UE is provided a number of SS/PBCH block indexes associated with a PUSCH occasion and a DM-RS resource by [rachLess-SSB-PerCG-PUSCH]. If after an integer number of SS/PBCH block indexes to PUSCH occasions and associated DMRS resources mapping cycles within the association period there is a set of PUSCH occasions and associated DMRS resources that are not mapped to  SS/PBCH block indexes, no SS/PBCH block indexes are mapped to the set of PUSCH occasions and associated DMRS resources. An association pattern period includes one or more association periods and is determined so that a pattern between PUSCH occasions with associated DMRS resources and SS/PBCH block indexes repeats at most every 640 msec. PUSCH occasions and associated DMRS resources not associated with SS/PBCH block indexes after an integer number of association periods, if any, are not used for PUSCH transmissions.
 SS/PBCH block indexes are mapped to valid PUSCH occasions and associated DMRS resources in the following order
-	first, in increasing order of DMRS resource indexes within a PUSCH occasion, where a DMRS resource index  is determined first in an ascending order of a DMRS port index and second in an ascending order of a DMRS sequence index [4, TS 38.211]
-	second, in increasing order of PUSCH configuration period indexes
A PUSCH occasion is valid if it does not overlap with a valid PRACH occasion as described in clause 8.1. 
For unpaired spectrum and for SS/PBCH blocks with indexes provided by ssb-PositionsInBurst in SIB1
-	if a UE is not provided tdd-UL-DL-ConfigurationCommon, a PUSCH occasion is valid if the PUSCH occasion
-	does not precede a SS/PBCH block in the PUSCH slot, and 
-	starts at least  symbols after a last SS/PBCH block symbol, where  is provided in Table 8.1-2
-	if a UE is provided tdd-UL-DL-ConfigurationCommon, a PUSCH occasion is valid if the PUSCH occasion
-	is within UL symbols
-	starts at least  symbols after a last downlink symbol, and at least  symbols after a last SS/PBCH block symbol, where  is provided in Table 8.1-2
If pre-allocated grant for initial PUSCH transmission is not configured in RACH-less handover command, a UE can be provided a search space set by RACH-less handover command to monitor PDCCH for detection of an UL grant for initial PUSCH transmission in RACH-less handover. The UE is provided a SS/PBCH block indicated by a single TCI state for a CORESET, and the UE assumes that the DM-RS antenna port associated with PDCCH receptions in the CORESET is quasi co-located with the SS/PBCH block associated with the initial PUSCH transmission with respect to average gain and quasi co-location 'typeA' or 'typeD' properties.
For the initial PUSCH transmission scheduled by dynamic grant in RACH-less handover, a UE determines the power of initial PUSCH transmission as described in clause 7.1.1, where the  is calculated using a RS resource from an SS/PBCH block with same SS/PBCH block index as the one the UE uses to monitor PDCCH scheduling the initial PUSCH transmission. 
<<unchanged text omitted>>
------------------------------------------------End of TP#1 to TS38.213 V18.0.0----------------------------------------------------


	
Moderator’s comment:
Moderator understand TP’s intention because RAN2 agreed that CG PUSCH for RACH-less reuses CG-SDT mechanism. However, it might be controversial on whether the proposed TP is necessary or not. For example, in similar to the comment for TP#1, it is possible that RAN2 uses section 19.1 (CG PUSCH for SDT) of TS38.213 as a reference in RAN2 spec to enable CG PUSCH for RACH-less handover by replacing some RRC parameters instead of adding new section in TS38.213. Thus, it is necessary to check other companies’ views. 

1.7 
1.8 
Questions (closed): 
Please provide your views in the table below regarding the following proposal for conclusion. 
· Proposal 1: Do you support TP#2? Please provide the reason(s) if you support or do not support. 
	Company
	Support (Y/N)
	Comment

	vivo  
	Y
	Support to include a separate section for CG PUSCH transmission for SDT considering that a handover UE is in connected state not in inactive state and there’re also some other aspects which are quite different between CG PUSCH in SDT and RACH less like the search space for PDCCH scheduling retransmission of CG PUSCH.
Companies can provide better wording of the paragraph proposed in the TP if needed.

	Huawei, HiSilicon
	
	No strong view, but maybe only one TP between TP1 and TP2 is needed.

	
	
	



TP#3 
Samsung proposed following TP for pathloss determination in case of DG PUSCH in RACH-less handover.
	Furthermore, additional issue was identified when discussing draft CR on TS 38.213 based on the agreement. The above agreement was made based on RAN2 question, and that is why the agreement focused only on the initial PUSCH transmission. However, the following two cases need to be clarified: 1) retransmission(s) of initial PUSCH transmission (i.e., same TB), and 2) subsequent PUSCH transmission(s) after the initial PUSCH transmission (i.e., different TB). 
There is no apparent reason to not apply the same procedure to PUSCH transmission(s) other than initial PUSCH transmission scheduled by DCI format for path-loss determination. Thus, the following change can be applied to the current specifications. 
Proposal 1: Support the following specification update for pathloss determination in case of DG PUSCH in RACH-less handover. 
	-	 is a downlink pathloss estimate in dB calculated by the UE using reference signal (RS) index  for the active DL BWP, as described in clause 12, of carrier  of serving cell 
-	If the UE is not provided PUSCH-PathlossReferenceRS and enableDefaultBeamPL-ForSRS, or before the UE is provided dedicated higher layer parameters, the UE calculates  
-	using a RS resource from an SS/PBCH block with same SS/PBCH block index as the one the UE uses to obtain MIB
-	if the UE is provided ntn-RACH-LessHO in ReconfigurationWithSync [12, TS 38.331], using a RS resource from an SS/PBCH block with same SS/PBCH block index as the one with same quasi co-location properties as for PDCCH receptions for scheduling an initial PUSCH transmission, as described in Clause 10.1, in controlResourceSetZero provided in ServingCellConfigCommon of ReconfigurationWithSync






1.9 
1.10 
Questions (closed): 
Please provide your views in the table below regarding the following proposal for conclusion. 
· Proposal 1: Do you support TP#3? Please provide the reason(s) if you support or do not support. 
	Company
	Support (Y/N)
	Comment

	vivo  
	N
	For PUSCH transmission other than the initial PUSCH transmission, it’s just a normal PUSCH. Therefore, there’s no need to update the spec. for those PUSCH transmissions in our understanding.

	Huawei, HiSilicon
	N
	Agree with vivo’s comments.

	
	
	



TP#4 
Samsung proposed following TP for pathloss determination in case of CG PUSCH in RACH-less handover.
	In RAN2#123 (August meeting), the following agreement was made. Though RAN2 has not sent a related LS, RAN1 may directly discuss potential RAN1 impact. 
	Agreements:
1. Single beam can be indicated in HO command to monitor target cell PDCCH for dynamic grant for initial UL transmission
1. The pre-allocated grant is provided with association to SSBs
1. The mapping between type-1 CG and SSBs in CG-SDT can be the baseline of how to configure pre-allocated grant mapped to SSBs (can rediscuss in case of different input from RAN1)
1. UE selects an SSB associated to the pre-allocated grant with RSRP above a configured threshold, use the selected SSB and the corresponding UL grant occasions for the initial UL transmission
1. ta-Report can be included in ServingCellConfigCommon in the RACH-less HO command
1. RAN2 understands that if pre-allocated grant is not configured and dynamic grant is used for first UL transmission, if UL HARQ mode is configured, HARQ mode A is recommended for the HARQ process (this is anyway up to NW implementation and there is no Stage2 and Stage3 spec impact)
1. The MAC entity applies the N_TA (value 0 or same as source cell) configured in the RACH-less HO command for the PTAG. FFS on when timerAlignmentTimer associated with this TAG starts
1. If no SSB mapping to pre-allocated grant has RSRP above the threshold, fallback to RACH HO (with new SSB selection), while T304 is running


	We think that RAN1 can reuse the mapping rule between CG PUSCHs and SSBs in CG-SDT as RAN2 agreed without any further optimization. However, there is some RAN1 specification impact on how to determine a RS resource for path-loss calculation. Thus, the following update can be considered. 
Proposal 2: Support the following specification update for pathloss determination in case of CG PUSCH in RACH-less handover. 
	-	 is a downlink pathloss estimate in dB calculated by the UE using reference signal (RS) index  for the active DL BWP, as described in clause 12, of carrier  of serving cell 
-	If the UE is not provided PUSCH-PathlossReferenceRS and enableDefaultBeamPL-ForSRS, or before the UE is provided dedicated higher layer parameters, the UE calculates  
-	using a RS resource from an SS/PBCH block with same SS/PBCH block index as the one the UE uses to obtain MIB
-	if the UE is provided ntn-RACH-LessHO in ReconfigurationWithSync [12, TS 38.331] and for configured grant Type-1 PUSCH transmissions, using a RS resource from an SS/PBCH block with index associated with the PUSCH transmission as described in clause 19.1. 






1.11 
1.12 
Questions (closed): 
Please provide your views in the table below regarding the following proposal for conclusion. 
· Proposal 1: Do you support TP#4? Please provide the reason(s) if you support or do not support. 
	Company
	Support (Y/N)
	Comment

	vivo  
	
	Agree with the intention of the TP, however, section 19.1 may need to be changed to other section number when CG PUSCH procedure description is provided in 38.213.

	
	
	

	
	
	



TP#5 
OPPO proposed following TP in order to clarify path-loss determination for DG PUSCH in RACH-less handover. 
	
	Section 7.1.1 in TS 37.213 V18.0.0
·  is a downlink pathloss estimate in dB calculated by the UE using reference signal (RS) index  for the active DL BWP, as described in clause 12, of carrier  of serving cell 
-	If the UE is not provided PUSCH-PathlossReferenceRS and enableDefaultBeamPL-ForSRS, or before the UE is provided dedicated higher layer parameters, the UE calculates  
-	using a RS resource from an SS/PBCH block with same SS/PBCH block index as the one the UE uses to obtain MIB
-	if the UE is provided ntn-RACH-LessHO in ReconfigurationWithSync [12. TS 38.331], using a RS resource from an SS/PBCH block with same SS/PBCH block index as the one with same quasi co-location properties as for PDCCH receptions for scheduling an initial PUSCH transmission, as described in Clause 10.1, in controlResourceSetZero provided in ServingCellConfigCommon of ReconfigurationWithSync


According to the description in the current spec, only controlResourceSetZero is mentioned for RACH-less handover. In our understanding, controlResourceSetZero is not used for scheduling PUSCH, and beam-sweeping procedure is needed for the UE to further determine the beam index. However, Regarding the SSB index that the UE uses to monitor the target cell PDCCH scheduling the initial PUSCH, RAN1 has agreed that only one beam is indicated by NW, and the beam-sweeping CORESET is not supported. Therefore, controlResourceSetZero should not be considered to schedule the initial PUSCH in RACH-less handover, and should be removed from the spec.
	Agreement
If single beam is indicated, UE will monitor the target cell PDCCH scheduling the first PUSCH based on the indicated beam. RAN1 will further discuss the case where multiple beams are indicated.

Agreement
The following response to Question 2 in RAN2 LS (R1-2304322) is agreed:
· To monitor target cell PDCCH for dynamic grant for initial UL transmission, RAN1 think that there is no case where multiple beams are indicated for RACH-less handover. In this case, UE doesn’t expect that multiple beams are indicated from NW.


In addition, commonControlResourceSet and the UE specific CORESET can be configured in the handover command, so it should be supplemented to the spec. Regarding the beam indication for PDCCH reception, it is still under RAN2’s discussion. In our understanding, the beam indication for monitoring PDCCH scheduling the initial PUSCH in RACH-less handover may be even independent with CORESET, which depends on RAN2’s conclusion. Considering the discussion on beam indication in RACH-less handover is still ongoing, we propose to firstly add a bracket as follows:

Proposal 1: Adopt the following TP for TS38.213. 
-------------------- start of TP for 38.213 --------------------
7.1.1 UE behaviour
<Unchanged parts are omitted>
·  is a downlink pathloss estimate in dB calculated by the UE using reference signal (RS) index  for the active DL BWP, as described in clause 12, of carrier  of serving cell 
-	If the UE is not provided PUSCH-PathlossReferenceRS and enableDefaultBeamPL-ForSRS, or before the UE is provided dedicated higher layer parameters, the UE calculates  
-	using a RS resource from an SS/PBCH block with same SS/PBCH block index as the one the UE uses to obtain MIB
-	if the UE is provided ntn-RACH-LessHO in ReconfigurationWithSync of RRCReconfiguration [12. TS 38.331], using a RS resource from an SS/PBCH block with same SS/PBCH block index as the one with same quasi co-location properties as for PDCCH receptions for scheduling an initial PUSCH transmission, as described in Clause 10.1, [in controlResourceSetZero commonControlResourceSet provided in ServingCellConfigCommon of ReconfigurationWithSync, and CORESETs provided in ServingCellConfig of RRCReconfiguration].
<Unchanged parts are omitted>
-------------------- end of TP ---------------------------------


	
Moderator’s comment:
For the comment “controlResourceSetZero is not used for scheduling PUSCH”, it is not true because TS38.214 has specified which TDRA table is used for PUSCH, and CORESET0 is considered as one of conditions in Table 6.1.2.1.1-1. Regarding CORESET0, moderator has a understanding that it is commonly used in serving cell and target cell because frequency bandwidth is the same for both cells. It would be good to hear other companies’ views.

1.13 
1.14 
Questions (closed): 
Please provide your views in the table below regarding the following proposal for conclusion. 
· Proposal 1: Do you support TP#5? Please provide the reason(s) if you support or do not support. 
	Company
	Support (Y/N)
	Comment

	vivo  
	N
	Share similar view as FL it should be possible that CORESET0 can be used for monitoring PDCCH scheduling PUSCH.

	Ericsson
	N
	We also share the view of the FL that CORSET0 based scheduling of PUSCH is possible according to Table 6.1.2.1.1-1 of TS 38.214.

	Huawei, HiSilicon
	N
	Share the view of FL.

	Nokia, Nokia Shanghai Bell
	N
	Share view of FL




2nd round discussion (open)
Power control enhancements for DG/CG PUSCH
During offline discussion, there was a discussion on whether to consider power enhancement (i.e. reusing power control adjustment state in intra-satellite handover) for RACH-less handover. Unfortunately, there was no consensus, and the situation seems the same as last meeting. That’s why moderator would like to propose following conclusion in this meeting with capturing current RAN1 situation. 

Questions (open): 
Please provide your views in the table below regarding the following proposal for conclusion. 
· Proposal 1 (for conclusion): There is no consensus on whether to consider following enhancements on power control for DG/CG PUSCH for RACH-less handover in Rel-18. 
· For DG PUSCH, reusing power adjustment state of the source cell to the target cell.
· For CG PUSCH, introducing power ramping mechanism
	Company
	Support (Y/N)
	Comment

	vivo   
	
	It would be good to clarify the mean of “enhancement” here. 
For DG PUSCH in RACH less handover, no enhancement are expected according to our understanding.
For CG PUSCH in RACH less handover, the pathloss RS would be the associated SSB similar to CG PUSCH in SDT. Other than that, we do not see any other enhancement needed with respect to power control.

	Moderator
	
	Thanks vivo for pointing it out for CG PUSCH case. That’s was not my intention. I updated proposals in details by adding two sub-bullets that were discussed in 1st round discussion. 

	Ericsson
	Y
	We are not sure to what fractions of the UE positions across the network the enhancements as indicated in the sub-bullets provide advantages by accounting for the additional signaling involved in this.

	Huawei, HiSilicon
	
	We are fine with the conclusion considering limited time and this is now the maintenance phase.

	CATT
	Y
	Support, additional enhancements are to be discussed in the future.

	ZTE
	
	Fine with the conclusion. The time is limited and we may not consider further optimization in maintenance phase.



RAN1 spec impact for RACH-less handover
Although it didn’t have a time to discuss TP for RACH-less handover in offline session today, proponents have argued that potential RAN1 TP is necessary due to the following RAN2 agreement. This is because current specification has only specified UE behaviour in inactive mode in SDT (section 19.1 of TS38.213), and cannot cover UE behaviour in connected mode for RACH-less handover. Thus, moderator would like to check companies’ view on it is necessary to discuss potential RAN1 spec update according to RAN2 agreement.
RAN2#123
	Agreements
1. Single beam can be indicated in HO command to monitor target cell PDCCH for dynamic grant for initial UL transmission
2. The pre-allocated grant is provided with association to SSBs
3. The mapping between type-1 CG and SSBs in CG-SDT can be the baseline of how to configure pre-allocated grant mapped to SSBs (can rediscuss in case of different input from RAN1)
4. UE selects an SSB associated to the pre-allocated grant with RSRP above a configured threshold, use the selected SSB and the corresponding UL grant occasions for the initial UL transmission
5. ta-Report can be included in ServingCellConfigCommon in the RACH-less HO command
6. RAN2 understands that if pre-allocated grant is not configured and dynamic grant is used for first UL transmission, if UL HARQ mode is configured, HARQ mode A is recommended for the HARQ process (this is anyway up to NW implementation and there is no Stage2 and Stage3 spec impact)
7. The MAC entity applies the N_TA (value 0 or same as source cell) configured in the RACH-less HO command for the PTAG. FFS on when timerAlignmentTimer associated with this TAG starts
If no SSB mapping to pre-allocated grant has RSRP above the threshold, fallback to RACH HO (with new SSB selection), while T304 is running



Questions (open): 
Please provide your views in the table below regarding the following proposal for observation. Please share any suggestion for improvement. 
· Proposal 2 (for observation): There is potential RAN1 discussion on the following aspects to support the RAN2 work on RACH-less handover. 
· The pre-allocated grant is provided with association to SSBs
· The mapping between type-1 CG and SSBs in CG-SDT can be the baseline of how to configure pre-allocated grant mapped to SSBs

	Company
	Support (Y/N)
	Comment

	vivo   
	Y
	Agree that a TP to 38.213 is needed to capture the CG PUSCH for RACH less handover given section 19.1 of 38.213 is only for SDT in RRC inactive and can not be reused directly by UEs in connected state in handover procedure.
And we’re open to discuss the detailed TP.

	Ericsson 
	Y
	We share the view of incorporating the aspects mentioned in Proposal 2 into TS38.213. We need to discuss further how to capture these aspects as section 19.1 of TS38.213 explicitly written the SDT operation for the UEs in RRC-inactive state as indicated by vivo.

	Huawei, HiSilicon
	Y
	RAN1 should start to discuss RAN1 standard impact to support RACH-less HO. We agree with proposal 2.

	CATT
	
	Not sure what is the intention to capture two observations. Is there any impact to RAN2 work?




Proposals for online discussion

Proposal 1 (for conclusion)
There is no consensus on whether to consider following enhancements on power control for DG/CG PUSCH for RACH-less handover in Rel-18. 
· For DG PUSCH, reusing power adjustment state of the source cell to the target cell.
· For CG PUSCH, introducing power ramping mechanism


Proposal 2 (for observation)
There is potential RAN1 discussion on the following aspects to support the RAN2 work on RACH-less handover. 
· The pre-allocated grant is provided with association to SSBs
· The mapping between type-1 CG and SSBs in CG-SDT can be the baseline of how to configure pre-allocated grant mapped to SSBs


RAN2#123
	Agreements
1. Single beam can be indicated in HO command to monitor target cell PDCCH for dynamic grant for initial UL transmission
2. The pre-allocated grant is provided with association to SSBs
3. The mapping between type-1 CG and SSBs in CG-SDT can be the baseline of how to configure pre-allocated grant mapped to SSBs (can rediscuss in case of different input from RAN1)
4. UE selects an SSB associated to the pre-allocated grant with RSRP above a configured threshold, use the selected SSB and the corresponding UL grant occasions for the initial UL transmission
5. ta-Report can be included in ServingCellConfigCommon in the RACH-less HO command
6. RAN2 understands that if pre-allocated grant is not configured and dynamic grant is used for first UL transmission, if UL HARQ mode is configured, HARQ mode A is recommended for the HARQ process (this is anyway up to NW implementation and there is no Stage2 and Stage3 spec impact)
7. The MAC entity applies the N_TA (value 0 or same as source cell) configured in the RACH-less HO command for the PTAG. FFS on when timerAlignmentTimer associated with this TAG starts
8. If no SSB mapping to pre-allocated grant has RSRP above the threshold, fallback to RACH HO (with new SSB selection), while T304 is running




Appendix
RAN1 agreement
RAN1#113
	For Q1 (pre-allocated grant)
Agreement
One company thinks that when the network knows the suitable DL beam for RACH-less handover, the pre-allocated grant can be associated with a SSB index of the target cell, and when the network does not know the suitable DL beam, RACH-based HO can be used instead of introducing beam-sweeped pre-allocated grants associated with multiple SSB indexes. Other companies think that the association between the pre-allocated grant for initial transmission and SSB index should be supported without any condition(s), and think that RSRP threshold may be helpful.

For Q2 (target cell PDCCH monitoring)
Agreement
If single beam is indicated, UE will monitor the target cell PDCCH scheduling the first PUSCH based on the indicated beam. RAN1 will further discuss the case where multiple beams are indicated.



RAN1#114
	Agreement
The following response to Question 2 in RAN2 LS (R1-2304322) is agreed:
· To monitor target cell PDCCH for dynamic grant for initial UL transmission, RAN1 think that there is no case where multiple beams are indicated for RACH-less handover. In this case, UE doesn’t expect that multiple beams are indicated from NW.

Agreement
For pathloss measurement in case of dynamic scheduled initial PUSCH for RACH-less handover, the UE calculates  using a RS resource from an SS/PBCH block with same SS/PBCH block index as the one the UE uses to monitor PDCCH scheduling dynamic UL grant for initial transmission.

Agreement
The following response to Question 3 in RAN2 LS (R1-2304322) is agreed:
· For the initial UL transmission scheduled by dynamic grant in RACH-less handover, RAN1 thinks that it follows the principle for power control for Msg3 (or MsgA) PUSCH as described in clause 7.1.1 in TS 38.213 except for pathloss determination. For pathloss determination, the UE uses a RS resource from an SS/PBCH block with same SS/PBCH block index as the one the UE uses to monitor PDCCH scheduling dynamic UL grant for initial transmission.
· RAN1 may continue further discussion on question 3.



RAN2 agreement
RAN2#121
	Agreements 
1. Support RACH-less Handover in Rel-18.
2. RACH-less Handover in NR NTN is a L3 mobility procedure (FFS if this is combined with the unchanged PCI approach, if supported) and uses the LTE’s RACH-less Handover procedure as a baseline. FFS on TA acquisition
3. In NTN RACH-less handover, network indicates (implicitly or explicitly) whether NTA in the target cell is identical to the source cell or explicitly provided by the NW.
4. Support dynamic grant from the target cell for RACH-less PUSCH transmission to reduce random access congestion in the target cell. FFS whether to limit the solution to same feeder link/gateway scenario



RAN2#121bis-e
	Agreements 
1. In Rel-18 we don’t aim at RACH-less HO for NTN-TN mobility
2. For initial UL transmission in RACH-less HO, support pre-allocated grant in RACH-less HO command
3. NTN RACH-less HO is supported for Intra-satellite handover with the same feeder link. i.e., with same gateway/gNB;
4. NTN RACH-less HO can be supported for intra-satellite handover with different feeder links, i.e., with gateway/gNB switch, inter-satellite handover with gateway/gNB switch, and inter-satellite handover with same gateway/gNB.
5. RAN2 confirms the general UE procedure for NTN RACH-less HO 
a. receive a RACH-less HO command which can include pre-allocated grant optionally. FFS N_TA is optional. (RRC)
b. start timer T304 for the target cell (RRC)
c. perform DL and UL synchronization, and start timer T430. FFS how to perform RACH-less UL synchronization to NTN target cell. (RRC, MAC)
d. start time alignment timer (MAC)
e. monitor target cell PDCCH for dynamic grant if pre-allocated grant is not configured in RACH-less HO command (MAC, PHY)
f. send initial UL transmission including RRCReconfigurationComplete message using the available UL grant (RRC, MAC, PHY)
g. consider RACH-less HO is completed upon receiving NW confirmation. FFS how to confirm RACH-less HO is successfully completed. (RRC, MAC)
h. stop timer T304 for the target cell. (RRC)
FFS whether to release UL grant if pre-allocated after RACH-less HO completion
	FFS RACH-less HO failure handling, e.g. whether UE fallback to RACH-based HO to the target cell
	FFS procedure for RACH-less HO combined with PCI unchanged or CHO if supported
6. The pre-allocated grant is provided as type-1 CG
7. At least for pre-allocated grant, for the confirmation of RACH-less HO completion we reuse of LTE approach, i.e., UE Contention Resolution Identity MAC CE is used but UE ignores the content of this field. FFS if anything else is needed for dynamic grant
Consider to support combining RACH-less HO with time-based CHO for NTN, taking into account the 1) validity of pre-allocated grant and potential waste of reserved resource; 2) when/how to provide dynamic grant in PDCCH.



RAN2#122
	Agreements
1. In NTN RACH-less handover, NW either indicates NTA in the target cell is identical to the source cell, or the NTA explicitly provided by the NW is 0. RAN2 will not discuss the case where NTA does not equal to 0
2.	From RAN2 perspective synchronization among source and target cells is not an issue in NTN RACH-less HO
3.	Release pre-allocated UL grant after RACH-less HO completion
4.	LTE approach (of confirming the HO completion) is reused for both pre-allocated grant and dynamic grant. FFS any enhancement to the confirmation of RACH-less HO completion, e.g. the NW does not send the UE Contention Resolution Identity MAC CE, and sends PDCCH/PDSCH addressed to C-RNTI
5.	Remove “FFS how to perform RACH-less UL synchronization to NTN target cell”, RAN2 assumes the UL sync handling in the target cell is the same in RACH-based HO and RACH-less HO, except how to acquire NTA (FFS on the spec impact, if any)



RAN2#123
	Agreements
9. Single beam can be indicated in HO command to monitor target cell PDCCH for dynamic grant for initial UL transmission
10. The pre-allocated grant is provided with association to SSBs
11. The mapping between type-1 CG and SSBs in CG-SDT can be the baseline of how to configure pre-allocated grant mapped to SSBs (can rediscuss in case of different input from RAN1)
12. UE selects an SSB associated to the pre-allocated grant with RSRP above a configured threshold, use the selected SSB and the corresponding UL grant occasions for the initial UL transmission
13. ta-Report can be included in ServingCellConfigCommon in the RACH-less HO command
14. RAN2 understands that if pre-allocated grant is not configured and dynamic grant is used for first UL transmission, if UL HARQ mode is configured, HARQ mode A is recommended for the HARQ process (this is anyway up to NW implementation and there is no Stage2 and Stage3 spec impact)
15. The MAC entity applies the N_TA (value 0 or same as source cell) configured in the RACH-less HO command for the PTAG. FFS on when timerAlignmentTimer associated with this TAG starts
If no SSB mapping to pre-allocated grant has RSRP above the threshold, fallback to RACH HO (with new SSB selection), while T304 is running
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