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1 Introduction
RAN1 received the LS on RACH-less handover from RAN2 [1] in RAN1#122 meeting.
In this meeting, the submitted discussion papers and draft CRs ([2] from vivo, [3][4] from NEC, [5] [6][7] from Ericsson, and [8] from OPPO) provided corresponding changes on the support of RACH-less HO in NTN, mobile-IAB and TN in TS 38.213 and TS 38.214. 
Section 2 is for details of changes. Section 3 is for collection companies’ views.
2 Discussion
The identified issues and proposed changes are as follows.
Change 1:
Both [2] from vivo, [4] from NEC and [8] from OPPO think section 22 should be updated to support of RACH-less handover in TN and mobile-IAB. However different solutions are proposed. Details can be found in [2] [4][8].
· Direction a [2][8]: Delete the term “NTN” in the title of clause 22, and add the case where the beam indication is provided via a TCI state to extend the support of RACH-less handover to TN in section 22.2. The corresponding TP#1 as follows:
	[bookmark: _Toc201953783]22	PUSCH transmission in NTN RACH-less handover
[bookmark: _Toc201953785]22.2	Dynamic-grant PUSCH transmission
If ssb-Index or tci-StateID is provided in RACH-LessHO, the UE may assume that the DM-RS antenna port associated with the PDCCH receptions for scheduling initial PUSCH transmission and the SS/PBCH block indicated by ssb-Index or the DL RS configured by a TCI state via tci-StateID are quasi co-located with respect to average gain and quasi co-location 'typeA' or 'typeD' properties.



· Direction b [4]: Delete the term “NTN” in the title of clause 22, add the term “in NTN” in title of clause 22.2, and, add the new case where beam indication is provided to support of RACH-less handover in mIAB in section 22.3 or in TN in section 22.4. The corresponding TP#2 as follows:

	22	PUSCH transmission in NTN RACH-less handover
22.2	Dynamic-grant PUSCH transmission in NTN
22.3	Dynamic-grant PUSCH transmission in mIAB
If tci-StateID is provided in RACH-LessHO, the UE may assume that DM-RS antenna ports associated with the PDCCH receptions for scheduling initial PUSCH transmission are quasi co-located with the SS/PBCH block or the TRS in the TCI state indicated by tci-StateID with respect to average gain and quasi co-location 'typeA' and 'typeD' properties.
22.4	Dynamic-grant PUSCH transmission in TN
If ssb-Index is provided in RACH-LessHO, the UE may assume that the DM-RS antenna port associated with the PDCCH receptions for scheduling initial PUSCH transmission and the SS/PBCH block indicated by ssb-Index are quasi co-located with respect to average gain and quasi co-location 'typeA' or 'typeD' properties.
If tci-StateID is provided in RACH-LessHO, the UE may assume that DM-RS antenna ports associated with the PDCCH receptions for scheduling initial PUSCH transmission are quasi co-located with the SS/PBCH block or the TRS in the TCI state indicated by tci-StateID with respect to average gain and quasi co-location 'typeA' and 'typeD' properties.



In addition, in [5][6][7] from Ericsson, only changes corresponding to the behaviour of TN UEs and mobile-IAB UEs in Sec. 7.1.1 of TS 38.213 is introduced to limit the specification changes. However, from the moderator perspective, the section 7 is for uplink power control, only the changes in section 7.1.1 cannot support the PUSCH transmission in RACH-less HO of TN UEs and mobile-IAB UEs. The changes in section 22 are needed.
Companies are encouraged to provide comments or views in Section 3 on Q1.
Change 2:
As proposed in [2] from vivo and [8] from OPPO, according to the current spec, downlink pathloss estimate in power control for RACH-less handover is determined only via a RS resource from the SSB index provided by RACH-less HO, which cannot support the case where the pathloss is estimated based on a RS indicated via the TCI state for TN and mobile-IAB. In [5][6][7] from Ericsson, the changes corresponding to the behaviour of TN UEs and mobile-IAB UEs in Sec. 7.1.1 physical uplink shared channel for uplink power control of TS 38.213 is also introduced.
The details of pathloss is estimated based on a RS indicated via the TCI state can be found in [2] [8][6][7].
Companies are encouraged to provide comments or views in Section 3 on Q2.
Change 3:
In [2] from vivo, it proposed that DMRS antenna port for RACH-less handover is determined only via a RS resource from the SSB index provided by RACH-LessHO, which cannot support the case that the DMRS antenna port for RACH-less handover is determined via the TCI state provided by RACH-LessHO for RACH-less handover in TN in TS 38.214. Therefore, the changes for TS 38.214 is provided as follows:
	6.2.2	UE DM-RS transmission procedure
============== omitted ===============
When transmitted PUSCH is scheduled by DCI format 0_1 with CRC scrambled by C-RNTI, CS-RNTI, SP-CSI-RNTI or MCS-C-RNTI, or corresponding to a configured grant, or being a PUSCH for Type-2 random access procedure,
-	for a configured-grant based PUSCH transmission in RRC_INACTIVE state, the UE is provided with a set of DM-RS port(s) by sdt-DMRS-Ports. The DM-RS port for the PUSCH is determined by the mapping between SS/PBCH block(s) and a PUSCH occasion and the associated DM-RS resource as described in Clause 19.1 of [6, TS 38.213]. 
-	for a configured-grant based PUSCH transmission in NTN RACH-less handover or in RACH-less LTM cell switch, the UE is provided with a set of DM-RS port(s) by rrc-DMRS-Ports. The DM-RS port for the PUSCH is determined by the mapping between SS/PBCH block(s) or the DL RS configured by a TCI state and a PUSCH occasion and the associated DM-RS resource as described in Clause 22.1 or clause 21.1 of [6, TS 38.213], respectively.
============== omitted ===============


 
Companies are encouraged to provide comments or views in Section 3 on Q3.

3 Collecting companies’ views
Q1: Please provide your views or suggestions on the changes in section 22 of TS 38.213. In addition, you may provide preference on following directions and corresponding TPs.
· Direction a [2][8]: Delete the term “NTN” in the title of clause 22, and add the description where the beam indication is provided via a TCI state in section 22.2. The corresponding TP#1 is provided in section 2 Change 1. 
 
· Direction b [4]: Delete the term “NTN” in the title of clause 22, add the term “in NTN” in title of clause 22.2, and, add the new section 22.3 and 22.4 to support the RACH-less handover in mIAB or in TN. The corresponding TP#2 is provided in section 2 change 1.

	Company
	Which direction you prefer? [a/b]
	Comments

	Moderator (NEC)
	b
	Based on the content of LS as follows, the target beam used by the NTN UEs, mobile IAB UEs and TN UEs are different. So we think that the RAN1 spec should reflect this. 
	Agreements RAN2#130:
· RAN2 confirms that current specification follows this behaviour
- For NTN, only SSB index is configured
- For Mobile IAB only TCI state index is configured
- for TN, SSB index or TCI State can be configured


In addition, if companies think that description of TP#2 is redundant, we suggest that the following TP#3 can also be considered:
	TP#3:
22	PUSCH transmission in NTN RACH-less handover
22.2	Dynamic-grant PUSCH transmission
For RACH-less handover, only the ssb-Index can be configured for NTN UEs, only the tci-StateID can be configured for mobile IAB UEs, while ssb-Index or tci-StateID can be configured for TN UEs.
If ssb-Index or tci-StateID is provided in RACH-LessHO, the UE may assume that the DM-RS antenna port associated with the PDCCH receptions for scheduling initial PUSCH transmission and the SS/PBCH block indicated by ssb-Index or the DL RS configured by a TCI state via tci-StateID are quasi co-located with respect to average gain and quasi co-location 'typeA' or 'typeD' properties.





	OPPO
	a
	The restriction of target beam that can be configured for the NTN UE, the IAB UE, and the TN UE can be captured in TS38.331, so there is no need to capture it in TS28.213. 

	Samsung
	a
	Share similar view with OPPO. Direction a provides a much cleaner change to the spec. We suggest the following TP for consideration.
 
22.2      Dynamic-grant PUSCH transmission
---------------------- unchanged parts are omitted ------------------------------
 If ssb-Index or tci-StateID is provided in RACH-LessHO, the UE may assume that the DM-RS antenna port associated with the PDCCH receptions for scheduling initial PUSCH transmission and the SS/PBCH block indicated by ssb-Index or the DL RS associated with tci-StateID, respectively, are quasi co-located with respect to average gain and quasi co-location 'typeA' or 'typeD' properties.
---------------------- unchanged parts are omitted ------------------------------



Q2: Do you agree to update the related description as follows in TS 38.213 to support the pathloss estimate based on a RS indicated via the TCI state. Or you can provide the description that you preferred.
	7.1.1	UE behaviour
============== 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, or using the SS/PBCH block the UE acquired the time and frequency synchronization for a secondary cell.
-	if the UE is provided RACH-LessHO in ReconfigurationWithSync [12. TS 38.331], using a RS resource configured by a TCI state or 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
============== omitted ===============



	Company
	Agree or not
	Comments

	Moderator (NEC)
	Agree
	The TCI state may be configured for TN UEs and mobile-IAB UEs in RACH-less HO. It is necessary to update the specification to support the pathloss estimate based on a RS indicated via the TCI state for RACH-less HO.

	OPPO
	Not agree
	The QCL relationship of PDCCH reception in controlResourceSetZero can only be determined by SSB index. If the TCI state configures a CSI-RS for pathloss calculation, then the corresponding CORESET which is QCLed with the CSI-RS for PDCCH reception cannot be the CORESET0. So, we prefer the following TP in [8]:  
---------------------- unchanged parts are omitted ------------------------------
· if the UE is provided RACH-LessHO in ReconfigurationWithSync [12. TS 38.331], using a RS resource from an SS/PBCH block with same SS/PBCH block index or a CSI-RS with same CSI-RS resource 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 or commonControlResourceSet provided in ServingCellConfigCommon of ReconfigurationWithSync
---------------------- unchanged parts are omitted ------------------------------


	Samsung
	Not agree
	We agree that specification needs update to reflect pathloss estimate based on a RS indicated via the TCI state. However, we suggest the following TP for consideration.
---------------------- 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, or using the SS/PBCH block the UE acquired the time and frequency synchronization for a secondary cell.
•      -       if the UE is provided RACH-LessHO in ReconfigurationWithSync [12. TS 38.331], using a RS resource from an SS/PBCH block with same SS/PBCH block index or from pathlossReferenceRS-Id associated with tci-StateId 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
---------------------- unchanged parts are omitted ------------------------------



Q3: Do you agree to update the related description as follows in TS 38.214 support the case that the DMRS antenna port for RACH-less handover is determined via the TCI state? Or you can provide the description that you preferred.
	[bookmark: _Hlk211269059]6.2.2	UE DM-RS transmission procedure
============== omitted ===============
When transmitted PUSCH is scheduled by DCI format 0_1 with CRC scrambled by C-RNTI, CS-RNTI, SP-CSI-RNTI or MCS-C-RNTI, or corresponding to a configured grant, or being a PUSCH for Type-2 random access procedure,
-	for a configured-grant based PUSCH transmission in RRC_INACTIVE state, the UE is provided with a set of DM-RS port(s) by sdt-DMRS-Ports. The DM-RS port for the PUSCH is determined by the mapping between SS/PBCH block(s) and a PUSCH occasion and the associated DM-RS resource as described in Clause 19.1 of [6, TS 38.213]. 
-	for a configured-grant based PUSCH transmission in NTN RACH-less handover or in RACH-less LTM cell switch, the UE is provided with a set of DM-RS port(s) by rrc-DMRS-Ports. The DM-RS port for the PUSCH is determined by the mapping between SS/PBCH block(s) or the DL RS configured by a TCI state and a PUSCH occasion and the associated DM-RS resource as described in Clause 22.1 or clause 21.1 of [6, TS 38.213], respectively.
============== omitted ===============



	Company
	Agree or not
	Comments

	Moderator (NEC)
	Agree
	The TCI state may be configured for TN UEs and mobile-IAB UEs in RACH-less HO. It is necessary to update the specification to cover case that the DMRS antenna port for RACH-less handover is determined via the TCI state provided by RACH-LessHO for RACH-less handover.

	OPPO
	Agree
	

	Samsung
	Not agree
	We agree that specification needs update to reflect the DMRS antenna port for RACH-less handover determined via the TCI state. We suggest the following TP for consideration.
 
---------------------- unchanged parts are omitted ------------------------------
When transmitted PUSCH is scheduled by DCI format 0_1 with CRC scrambled by C-RNTI, CS-RNTI, SP-CSI-RNTI or MCS-C-RNTI, or corresponding to a configured grant, or being a PUSCH for Type-2 random access procedure,
-	for a configured-grant based PUSCH transmission in RRC_INACTIVE state, the UE is provided with a set of DM-RS port(s) by sdt-DMRS-Ports. The DM-RS port for the PUSCH is determined by the mapping between SS/PBCH block(s) and a PUSCH occasion and the associated DM-RS resource as described in Clause 19.1 of [6, TS 38.213]. 
-	for a configured-grant based PUSCH transmission in NTN RACH-less handover or in RACH-less LTM cell switch, the UE is provided with a set of DM-RS port(s) by rrc-DMRS-Ports. The DM-RS port for the PUSCH is determined by the mapping between SS/PBCH block(s) or the DL RS associated with tci-StateID, and a PUSCH occasion and the associated DM-RS resource as described in Clause 22.1 or clause 21.1 of [6, TS 38.213], respectively.
---------------------- unchanged parts are omitted ------------------------------




4 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Conclusion
According to companies’ input, the following is proposed.
TBD
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