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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. RAN WG1 discussed this during RAN1#113 and RAN1#114 while the corresponding replies to RAN2 are captured in [2] and [3]. In [3], it is mentioned that RAN1 may further discuss the power control for initial UL transmission in RACH-less handover: a) whether to apply reset accumulation for the power control adjustment state for dynamic grant (DG) PUSCH or not in RACH-less handover and b) whether to support power ramping for configured grant (CG) PUSCH or not in RACH-less handover. These issues were further discussed in the last RAN1#114-bis, which was summarized in [4].
2	Discussion
The UE behaviour described in clause 7.1.1 of TS 38.213 covers different situations of uplink power control for PUSCH, including the initial UL transmission. Additionally, clause 19.1 covers the procedure related to the configured grant Type-1 PUSCH transmissions and the UE obtains the downlink pathloss estimate (in dB) using a RS resource from an SS/PBCH block with index associated with the PUSCH transmission. In the context of the following cases of intra-satellite handover, RAN1 needs to further discuss whether to reuse UE power adjustment state (f).   
· Case 1: Intra-satellite handover with the same feeder link. i.e., with same gateway/gNB
· Case 2: Intra-satellite handover with different feeder links, i.e., with gateway/gNB switch
Additionally, inter-satellite handover scenarios are also feasible with RACH-less handover:
· Case 3: Inter-satellite handover with gateway/gNB switch
· Case 4: Inter-satellite handover with same gateway/gNB

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. We believe that it is straightforward to follow the existing rule for DG PUSCH power control due to the following reasons:
· First, the proposed power control enhancement of reusing power adjustment state of the source cell to the target cell is primarily applicable to intra-satellite handover, but not meant for inter-satellite handover. Since it is not straightforward for the UE to discriminate between intra- and inter-satellite handovers, the gNB needs to explicitly indicate the UE when to reuse the power adjustment state, which incurs additional higher layer signalling. 
· Often, the UEs operate in the situations of transmitting maximum transmit power to meet the link budget in the face of large propagation losses of the link. In that case, it is unclear to what fraction of the UE positions within the network coverage region, the proposed enhancement provides benefits. 
· 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. 


[bookmark: _Toc149820455]UE follows the existing rule, i.e., reset accumulation for dynamic grant PUSCH in RACH-less handover.
In the legacy, there exist power ramping primarily for PRACH and not explicitly for configured grant PUSCH. Again, in this case, the benefits of introducing power ramping for CG PUSCH are not clear. Thus, it is straightforward to not to introduce power ramping for configured grant PUSCH in RACH-less handover.
[bookmark: _Toc149820456]Power ramping is not supported for configured grant PUSCH in RACH-less handover.

In the last RAN1#114-bis meeting, the following observation is made with the intention of text proposals to RAN1 specifications while accounting for the RAN2 work on RACH-less handover.
	Observation
There is potential RAN1 discussion for 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



According to [5], RAN2 introduced, within ReconfigurationWithSync, the information element associated with RACH-less handover as rach-LessHO-r18 with the following fields and the corresponding field descriptions are in Table 1.   
	RACH-LessHO-r18 ::=             SEQUENCE {
    ntn-Rach-LessHO-r18                SEQUENCE {
[bookmark: OLE_LINK22]        targetNTA-r18                      ENUMERATED {zero, source},
[bookmark: OLE_LINK14]        ulGrantInfo-r18                    SEQUENCE {
[bookmark: OLE_LINK6]            ulGrantConfig-r18                  ConfiguredGrantConfig,
            ntn-RSRP-ThresholdSSB-r18          RSRP-Range,
            ntn-SSB-PerCG-PUSCH-r17            ENUMERATED {oneEighth, oneFourth, half, one, two, four, eight, sixteen},
            ntn-SSB-Subset-r18                 CHOICE {
              shortBitmap-r18                      BIT STRING (SIZE (4)),
              mediumBitmap-r18                     BIT STRING (SIZE (8)),
              longBitmap-r18                       BIT STRING (SIZE (64))
            },
            ntn-DMRS-Ports-r17                 CHOICE {
              dmrsType1-r17                        BIT STRING (SIZE (8)),
              dmrsType2-r17                        BIT STRING (SIZE (12))
            },
            ntn-NrofDMRS-Sequences-r17         INTEGER (1..2)
        }                                                                                   OPTIONAL    -- Need R
    }                                                                                       OPTIONAL,   -- Need R
    ...
}





Table 1. RACH-less handover field descriptions [5]
	RACH-LessHO field descriptions

	targetNTA
This field refers to the timing adjustment, see TS 38.213 [13] and TS 38.321 [3], indicating the NTA value which the UE shall use for the target PTAG of handover.

	ulGrantConfig
A Configured-Grant of type1 for the target cell. 

	ntn-DMRS-Ports
Indicates the set of DMRS ports for SSB to PUSCH mapping (see TS 38.213 [13]). The first (left-most / most significant) bit corresponds to DMRS port 0, the second most significant bit corresponds to DMRS port 1, and so on. A bit set to 1 indicates that this DMRS port is used for mapping.

	ntn-NrofDMRS-Sequences
Indicates the number of DMRS sequences for SSB to PUSCH mapping (see TS 38.213 [13]).

	ntn-SSB-PerCG-PUSCH
The number of SSBs per pre-allocated uplink grant PUSCH (see TS 38.213 [13]). Value one corresponds to 1 SSBs per pre-allocated uplink grant PUSCH, value two corresponds to 2 SSBs per pre-allocated uplink grant PUSCH and so on.

	ntn-RSRP-ThresholdSSB
An RSRP threshold configured for SSB selection for the pre-allocated uplink grant as specified in TS 38.321 [3].



The current specification TS 38.213 consists of the procedure for UE behaviour in inactive mode in SDT (cf. section 19.1) and cannot cover the UE behaviour in connected mode for RACH-less handover. Thus, it is essential to have a separate section to reflect the initial PUSCH transmission during RACH-less handover and indicating the association between SSBs and configured grant PUSCH by using the newly introduced information element ntn-SSB-PerCG-PUSCH in [5].

[bookmark: _Toc149820457]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 the initial PUSCH transmission of RACH-less handover.

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

	X	Initial PUSCH transmission in RACH-less handover
A UE indicated to perform RACH-less handover upon the reception of the ReconfigurationWithSync consisting of RACH-LessHO as part of SpCellConfig 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 the initial 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. 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). 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 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.
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
For initial transmission of an initial transport block provided for the PUSCH transmission, the UE encodes the transport block using redundancy version number 0.

If pre-allocated grant for initial PUSCH transmission is not configured in RACH-LessHO, the UE can be provided a [search space] to monitor target cell PDCCH for detection of DCI format with CRC scrambled by [C-RNTI] for providing dynamic grant for initial PUSCH transmission in RACH-less handover. In this case, 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. 






3	Conclusion

Based on the discussion in the previous section we propose the following:
Proposal 1	UE follows the existing rule, i.e., reset accumulation for dynamic grant PUSCH in RACH-less handover.
Proposal 2	Power ramping is not supported for configured grant PUSCH in RACH-less handover.
Proposal 3	Adopt the following TP to include a new section in TS38.213 to 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 the initial PUSCH transmission of RACH-less handover.

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

	X	Initial PUSCH transmission in RACH-less handover
A UE indicated to follow RACH-less handover upon the reception of the ReconfigurationWithSync consisting of RACH-LessHO as part of SpCellConfig and 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 the initial 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. 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). 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 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.
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
For initial transmission of an initial transport block provided for the PUSCH transmission, the UE encodes the transport block using redundancy version number 0.

If pre-allocated grant for initial PUSCH transmission is not configured in RACH-LessHO, the UE can be provided a [search space] to monitor target cell PDCCH for detection of DCI format with CRC scrambled by [C-RNTI] for providing dynamic grant for initial PUSCH transmission in RACH-less handover. In this case, 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. 
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