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In this contribution, the remaining issues on power control enhancements for DG/CG PUSCH and potential RAN1 spec impact for RACH-less handover including TP are discussed. 

Discussion
1.1 Power control enhancements for DG/CG PUSCH
In Rel-18 NR NTN, RAN2 has discussed NTN RACH-less HO and also identified some issues which are more relevant to RAN1. In RAN1 #114 [1], the following reply contents were sent to RAN2.
	RAN1 thanks RAN2’s LS in R1-2304322 (R2-2304271) and would like to provide our responses to the following question asked by RAN2. 

	2. To monitor target cell PDCCH for dynamic grant for initial UL transmission, whether beam selection is needed (e.g., performed by NW with selected beam(s) indicated, or performed by UE)?


RAN1 response: To monitor target cell PDCCH for dynamic grant for initial UL transmission, RAN1 thinks 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. 

	3. Regarding the power control for initial UL transmission, whether it follows the rules specified for PUSCH scheduled by Random Access grant or by configured grant or others?


RAN1 response:  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. 



In RAN1 #114bis, there was some discussion about whether to consider power control enhancements for RACH-less handover, and a proposal was given:
	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



For DG PUSCH, since 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 TS38.213 except for path loss determination, there is no need to further consider enhancements. Regarding CG PUSCH, since power ramping is not currently introduced for CG-SDT, similarly there is no need to introduce power ramping in RACH-less HO.
Proposal 1: Do not support the 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. 

1.2 TP for TS38.213
As shown in the following, the running CR for TS38.331 [2] in RAN2 introduced the IE of “ntn-SSB-PerCG-PUSCH” (the postfix of -r17 should be a typo) in the IE of RACH-lessHO, which is similarly as the IE of “sdt-SSB-PerCG-PUSCH” for association between SSBs and SDT PUSCH in Rel-17. 
	RACH-LessHO-r18 ::=             SEQUENCE {
    ntn-Rach-LessHO-r18                SEQUENCE {
        targetNTA-r18                      ENUMERATED {zero, source},
        ulGrantInfo-r18                    SEQUENCE {
            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
    ...
}


Therefore, in order to support RACH-less handover, TS 38.213 needs to be updated to support the association between SSBs and configured grant PUSCH by using the newly introduced IE “ntn-SSB-PerCG-PUSCH” in TS 38.331 running CR. We take the specification description in section 19.1 of Configured-grant based PUSCH transmission for SDT as a reference, and a new section is proposed as shown in the following TP in TS 38.213 to support RACH-less handover.
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:
	TP for TS38.213
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, 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.
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). 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 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. 
A UE can be provided a USS set by SearchSpace, to monitor PDCCH for detection of DCI format 0_0 with CRC scrambled by C-RNTI or CS-RNTI for scheduling PUSCH transmission or of DCI format 1_0 with CRC scrambled by C-RNTI for scheduling PDSCH receptions [12, TS 38.331]. The UE may assume that the DM-RS antenna port associated with the PDCCH receptions, the DM-RS antenna port associated with the PDSCH receptions, and the SS/PBCH block associated with the PUSCH transmission are quasi co-located with respect to average gain and quasi co-location 'typeA' or 'typeD' properties. The UE transmits a PUCCH with HARQ-ACK information associated with the PDSCH receptions as described in clause 9.2.1 using a same spatial domain transmission filter as for the last 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 if the UE is not provided repK-RV.



Conclusions
The observations and proposals made in this contribution are summarized below:

Proposal 1: Do not support the 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: 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:
	TP for TS38.213
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, 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.
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). 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 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. 
A UE can be provided a USS set by SearchSpace, to monitor PDCCH for detection of DCI format 0_0 with CRC scrambled by C-RNTI or CS-RNTI for scheduling PUSCH transmission or of DCI format 1_0 with CRC scrambled by C-RNTI for scheduling PDSCH receptions [12, TS 38.331]. The UE may assume that the DM-RS antenna port associated with the PDCCH receptions, the DM-RS antenna port associated with the PDSCH receptions, and the SS/PBCH block associated with the PUSCH transmission are quasi co-located with respect to average gain and quasi co-location 'typeA' or 'typeD' properties. The UE transmits a PUCCH with HARQ-ACK information associated with the PDSCH receptions as described in clause 9.2.1 using a same spatial domain transmission filter as for the last 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 if the UE is not provided repK-RV.
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