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1	Introduction
RAN WG1 received an LS [1] from RAN WG2 regarding the NTN RACH-less handover (HO) within the mobility enhancement of Release-18 NR NTN. In RAN1#115 meeting, the RAN1 specification impact with respect to RACH-less handover was discussed and the following conclusion were done [2].

	Agreement
The text proposal for TS 38.213 in section 3.3 in R1-2312377  is endorsed in principle. Draft CR to be reviewed and endorsed in RAN1#116.
· Note: further discuss the TP for search space, repetition, power control, collision with valid PRACH occasion, TDD aspect, etc.
· Note to the TS 38.213 editor: it is not expected to capture this TP for RAN#102

Conclusion
Which CORESET to use for RACH-less handover can be further discussed at a future meeting.



2	Discussion
We propose the following additions (indicated in red) to the TP that is agreed as a baseline in the RAN1#115 meeting with respect to TS 38.213.

[bookmark: _Toc159244519]Adopt the following TP to include a new section in TS 38.213 to support the RAN2 work on RACH-less handover. 
	Reason for change:
	To support RACH-less handover for NR-NTN

	Summary of change:
	Add descriptions for repetitions of PUSCH transmission, pathloss calculation of configured grant Type 1 PUSCH transmission

	Consequences if not approved:
	Incomplete support for RACH-less handover functionality in RAN1 specifications.

	22 PUSCH transmission in NTN RACH-less handover
A UE indicated to perform PUSCH transmission in RACH-less handover can be provided one or more configurations by respective one or more ConfiguredGrantConfig, for configured grant Type 1 PUSCH transmissions on the initial UL BWP [12, TS 38.331]. 
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 over an association period. 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. 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). 
An association period, starting from frame with SFN 0, for mapping  SS/PBCH block indexes, from the number of SS/PBCH block indexes, to 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 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.
 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.] 
A UE determines the power of configured grant Type 1 PUSCH transmission as described in clause 7.1.1, where the  is calculated using a RS resource from an SS/PBCH block with index associated with the PUSCH transmission. 





3	Conclusion

Based on the discussion in the previous section we propose the following:
Proposal 1	Adopt the following TP to include a new section in TS 38.213 to support the RAN2 work on RACH-less handover.
	Reason for change:
	To support RACH-less handover for NR-NTN

	Summary of change:
	Add descriptions for repetitions of PUSCH transmission, pathloss calculation of configured grant Type 1 PUSCH transmission

	Consequences if not approved:
	Incomplete support for RACH-less handover functionality in RAN1 specifications.

	22 PUSCH transmission in NTN RACH-less handover
A UE indicated to perform PUSCH transmission in RACH-less handover can be provided one or more configurations by respective one or more ConfiguredGrantConfig, for configured grant Type 1 PUSCH transmissions on the initial UL BWP [12, TS 38.331]. 
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 over an association period. 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. 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). 
An association period, starting from frame with SFN 0, for mapping  SS/PBCH block indexes, from the number of SS/PBCH block indexes, to 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 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.
 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.] 
A UE determines the power of configured grant Type 1 PUSCH transmission as described in clause 7.1.1, where the  is calculated using a RS resource from an SS/PBCH block with index associated with the PUSCH transmission. 
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