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1 Introduction
This document is a report on the Capabilities aspect of the following email discussion:
· [POST125][024][RACH-less] Remaining issues (Samsung, InterDigital)
	Intended outcome: UE capability discussion and other RACH-less issues/corrections taking into account the latest merged CR
	Deadline:  Mar 29, 1000 UTC

The report from the above discussion is split into two documents. Focus of the present document is on the UE capability discussion for RACH-less HO. In the companion submission (R2-2403317), contributions submitted to AIs 7.7.3 and 7.7.4 of RAN2#125 (Athens, February 2024) are discussed which propose other corrections/issues to the RACH-less HO procedure. 
[bookmark: _GoBack]Conclusion section of the present document provides proposals for RAN2 consideration arising from the capabilities aspects of the discussion only. In R2-2403317, additional proposals are given focusing on other corrections/issues to the RACH-less HO procedure.
Capabilities discussion
At RAN2#125 (Athens, February/March 2024), the following was agreed on the topic of RACH-less HO (originally introduced for NTN and then extended to mIAB, and then in Athens extended to all R18 UEs as per below):
Agreements on RACH-less HO
1.	We will generalize RACH-less HO without impact to RAN3 in Rel-18
2.	Two UE capabilities will be introduced: DG RACH-less HO and CG RACH-less HO.  FFS if it is per band.   FFS how we handle NTN capability if different from mIAB and generalized case

The following is an exhaustive list of remaining options on handling RACH-less HO capabilities (CHO for NTN case is handled in a separate question):
Option 1 (no separate handling of NTN case). A total of two RACH-less HO capabilities are introduced in R18 (and previously agreed NTN RACH-less HO capability is removed): 
· per-UE DG RACH-less HO, 
· per-UE CG RACH-less HO

Option 2 (no separate handling of NTN case). A total of two RACH-less HO capabilities are introduced in R18 (and previously agreed NTN RACH-less HO capability is removed): 
· per-band DG RACH-less HO, 
· per-band CG RACH-less HO

Option 3 (separate handling of NTN case). A total of three RACH-less HO capabilities are introduced in R18: 
· per-UE DG RACH-less HO (mIAB and all other non-NTN R18 UEs), 
· per-UE CG RACH-less HO (mIAB and all other non-NTN R18 UEs), 
· per-band NTN RACH-less HO capability.

Option 4 (separate handling of NTN case). A total of three RACH-less HO capabilities are introduced in R18: 
· per-band DG RACH-less HO (mIAB and all other non-NTN R18 UEs), 
· per-band CG RACH-less HO (mIAB and all other non-NTN R18 UEs), 
· per-band NTN RACH-less HO capability.

Question 1)	Which of the above options is your preferred option?
	Company
	Option 1/2/3/4
	Comment

	Ericsson
	Option 2
	Given that in 38.306 all the capabilities related to handover are per-Band, we can align also here. We don’t see the need to have a separate capability for NTN has the per-band already allows a UE which support NTN to signal the support of RACH-less handover for the different NTN bands.

	Nokia
	Option 2
	Similar view with Ericsson -  Option 2 allows not to separate NTN capability, as it will be implicitly separated if RACH-less is signalled per band (NTN has separate pool of bands).

	NEC
	Option2
	Similar view with Ericsson and Nokia

	ZTE
	Option 3
	Considering UE behaviour for NTN RACH-less HO is different from other cases, separate capability for NTN can be considered. 
(However, we would like to point out that even if per-band is agreed for NTN RACH-less HO, the UE is required to set the capability value to the same value for all FDD-FR1 NTN bands, so, it can be considered as per-UE capability).

Regarding the granularity, the RACH-less capabilities for LTM are defined as per-UE level, we think the same principle can be applied to other cases. 
(note that in LTE, the RACH-less HO capability is also defined as per-UE level.)

	LGE
	Option 2
	Option 2 implicitly provides separate handling of NTN case because NTN bands are separate with TN bands. 

	vivo
	Option 2
	Agree with the comments on Option 2 above

	Samsung
	Option 2
	Similar view, per-band allows for separation between TN and NTN i.e. no NTN specific capability needed.

	CATT
	Option 2
	We share the similar view of the majority.

	Intel
	Option 3
	In general, we think Q1 and Q3 should be discussed together.

First of all, considering IoT purpose, separate capabilities is preferred to differentiate NTN UEs and non-NTN UEs. For NTN UEs, if CHO is supported, per-band NTN RACH-less HO capability can also indicate support of RACH-less CHO.

Furthermore, for non-NTN UEs’s RACH-less HO capability, per UE granularity is enough in our understanding. RACH-less handover is a per-UE behavior, from the criteria till handover action. Therefore, there’s no need to define it as a per band capability, which will further increase signaling overhead. 

Finally, as discussed in Q2, RACH-less CHO is not preferred to be supported by non-NTN UEs. Having no separate handling of NTN case may cause further confusion whether RACH-less CHO is supported by non-NTN UEs or not.

	Huawei, HiSilicon
	Option 2
	During NTN discussion, it was commented by some companies that CHO capabilities are per-band (in NR) and RACH-less can also be per-band so we don’t exclude the possibilities of combining RACH-less and CHO. We don’t see a strong motivation of reverting the NTN agreement. Also agree with other companies that Option 2 already allows a capability differentiation for TN and NTN.

	Apple
	Option 2
	We share the majority’s view on Option 2.  
The per band capability design can maximize compatibility with all situations.

	InterDigital
	Option 2
	Per agreement the CG RACH-less procedure is based on CG-SDT, which is defined per band, so at least the CG-RACH-less HO should be per band. The simplest option is to make both per band.



At RAN2#125, RAN2 additionally discussed whether a separate RACH-less HO capability is needed for the special case of NTN time-based RACH-less CHO. It should be noted that the CHO referred here is a time-based CHO which is only applicable to NTN. With this in mind, the companies are invited to provide answers to the following two questions:
Question 2)	Do you agree that there is no need for a RACH-less CHO capability for non-NTN R18 UEs?
	Company
	Agree/Do not agree
	Comment

	Ericsson
	Yes
	This is an NTN-specific feature and was never discussed in the Mobile IAB WI (for instance). At least in this release, we prefer to keep this NTN specific and not extend this feature to non-NTN UEs.

	Nokia
	Yes
	Same view with Ericsson

	NEC
	
	See common to Q3

	ZTE
	Agree
	There is no conclusion to extend RACH-less CHO to other cases in Rel-18. It can be discussed in Rel-19, if needed. 

	LGE
	Agree
	RACH-less CHO is only discussed in R18 NTN WI. 

	vivo
	Agree
	Agree with Ericsson. Combination of RACH-less and CHO is supposed to be NTN-specific. Then the NW can rely on the existing separate capabilities for CHO and RACH-less reported on NTN band to decide the configuration for RACH-less CHO. No new capability is needed for non NTN case. 

	Samsung
	Agree
	Time-based RACH-less CHO capability should be NTN-specific.

	CATT
	Agree
	We think there is no need for non-NTN R18 UEs to define a RACH-less CHO capability.

	Intel
	Agree
	Non-NTN Rel-18 UEs does not need to support RACH-less CHO capability.

	Huawei, HiSilicon
	Agree
	In NTN, RACH-less is only supported for condEvent T1 (time-based CHO). Extending it to other events may increase resources waste (as in EventT1 the triggering time of CHO is more or less confined in a small time period), thus non-NTN UEs (these UEs will not support condEvent T1) don’t need to support RACH-less CHO.

	Apple
	Agree
	RACH-less CHO capability for NTN is only applicable for time based CHO scenario,which is not supported in NTN. 
Therefore, the RACH-less CHO capability for the same defination is not applicable for non-NTN.

	InterDigital
	Agree
	Agree with others that this is an NTN-only feature.



Question 3)	Do you support introducing a RACH-less CHO capability for NTN R18 UEs?
	Company
	Support/Do not support
	Comment

	Ericsson
	Support (per-Band capability)
	This has to be the case. Otherwise, a UE which reports the RACH-less HO capability would need mandatorily to implement also CHO, which should not be the case. 

	Nokia
	Maybe support (see comment by using existing capabilities)
	Alternatively, as RACH-less has a separate per band capability, CHO in NTN has its own capability, maybe signalling these two can also imply the support of RACH-less CHO?

	NEC
	see comment
	Maybe we can gereralize this too, that, a UE who support  RACH-less and also CHO for a band, will support RACH-less CHO consequently, with the understanding that  RACH-less handling for CHO and HO is same.

	ZTE
	Do not support
	If separate capabilities are defined for CHO and RACH-less, then there is no need to introduce separate capability for “RACH-less CHO”. If the UE indicates the support of both CHO and RACH-less, it means the UE supports RACH-less CHO. If UE does not support either CHO or RACH-less, it means RACH-less CHO cannot be supported.  

	LGE
	Support
	RACH-less CHO capability should be introduced with per-band capability. Otherwise, NTN R18 UE who has RACH-less HO capability should implement the RACH-less CHO capability with no choice.

	vivo
	No new capability for RACH-less CHO
	If the UE reports the support of both CHO and RACH-less on the same NTN band, then the NW can know the UE can do RACH-less CHO on the NTN band. We fail to the necessity of having a new capability.

	Samsung
	Support
	Agree with Ericssion and LGE

	CATT
	Support
	We think a RACH-less CHO capability should not be mandatory for all the UEs.

	Intel
	No
	As discussed earlier, if NTN UE indicates support of CHO and RACH-less HO capability, RACH-less CHO is by default supported.

	Huawei, HiSilicon
	No
	Same view with Intel, this has been discussed in NTN session but not agreed ([Post123bis][310][NR-NTN Enh]).

	Apple
	Support
	Agree with Ericsson and LGE. 

	InterDigital
	Do not Support
	Agree with ZTE. There is already a capability specific to time-based CHO (e.g., timeBasedCondHandover-r1), and when combined with indicating support for RACH-less HO would be sufficient to indicate support for RACH-less CHO



And finally, companies are invited to share any comments related to RACH-less HO capabilities not covered by the discussion above:
	Company
	Any other issue

	Ericsson
	Not really an issue, but maybe good to clarify that the understanding of such capabilities (for whatever option we will agree) are not expenciting to have any FDD/TDD and FR1/FR2 differentiation.

	
	

	
	

	
	



Conclusions
Based on input received on capabilities discussion as captured in Section 2 of the present document, the following proposals are put forward for RAN2’s consideration:

Proposal 1 (10/12). A total of two RACH-less HO capabilities are introduced in R18 (and previously agreed NTN RACH-less HO capability is removed): 
-	per-band DG RACH-less HO, 
-	per-band CG RACH-less HO

Proposal 2 (11/12). RACH-less CHO capability is not considered/introduced for non-NTN R18 UEs.

Proposal 3 (even split). RAN2 to agree one of the following:
Option A.	An additional RACH-less CHO capability is introduced specifically for NTN R18 UEs
Option B. 	No additional RACH-less CHO capability is introduced. If a UE indicates the support of both CHO and RACH-less, it means the UE supports RACH-less CHO. If a UE does not support either CHO or RACH-less, it means RACH-less CHO cannot be supported.  

Proposal 4 (additional). RAN2 to confirm that the capabilities of P1 – P3 will not have any FDD/TDD or FR1/FR2 differentiation.
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