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Introduction
In RAN2#125 it was agreed to take the RACH-less solution for NTN and mIAB (as well as Rel-18 mobility enhancement) and generalize it to be an enhancement applicable (and optional) for all Rel-18 UEs: 

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

In RAN2#125bis, capabilities for RACH-less considering the generalization were further discussed in e-mail discussion [POST125bis][007][RACHless] UE capabilities (Samsung). The agreements in RAN2#125bis were the following [2]: 

Agreements on UE capabilities 
1	Total of two RACH-less HO capabilities are introduced in R18 (and previously agreed NTN RACH-less HO capability is removed) (NOTE: This is not for LTM): 
-	per-band DG RACH-less HO.  This is for the SpCell. 
-	per-band CG RACH-less HO.  This is for the SpCell.
2	 RACH-less CHO capability is not considered/introduced for non-NTN R18 UEs.
3	No additional RACH-less timebased CHO capability is introduced. If a UE indicates the support of both timebased 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.  
4	RAN2 to confirm that the capabilities of P1 – P3 will not have any FDD/TDD or FR1/FR2 differentiation.

This contribution raises further questions on capabilities that need to be clarified for generalized RACH-less.  

Discussion
For release 15 handovers, there are currently the following (mandatory) capabilities defined: 

	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	handoverFDD-TDD
Indicates whether the UE supports HO between FDD and TDD. It is mandated if the UE supports both FDD and TDD. This field only applies to NR SA/NR-DC/NE-DC (e.g. PCell handover). For PSCell change when (NG)EN-DC/NR-DC is configured, this feature is mandatory supported. UEs supporting this shall indicate support of handoverInterF for both FDD and TDD.
	UE
	Yes
	No
	No

	handoverFR1-FR2
Indicates whether the UE supports HO between FR1 and FR2. Support is mandatory for the UE supporting both FR1 and FR2. This field only applies to NR SA/NR-DC/NE-DC (e.g. PCell handover). For PSCell change when (NG)EN-DC/NR-DC is configured, this feature is mandatory supported. UEs supporting this shall indicate support of handoverInterF for both FR1 and FR2.
	UE
	Yes
	No
	No

	handoverFR1-FR2-2-r17
Indicates whether the UE supports HO between FR1 and FR2-2. This field only applies to NR SA/NR-DC/NE-DC (e.g. PCell handover) and PSCell change when (NG)EN-DC/NR-DC is configured. UEs supporting this shall indicate support of handoverInterF for both FR1 and FR2-2.
	UE
	No
	No
	No

	handoverFR2-1-FR2-2-r17
Indicates whether the UE supports HO between FR2-1 and FR2-2. This field only applies to NR SA/NR-DC/NE-DC (e.g. PCell handover) and PSCell change when (NG)EN-DC/NR-DC is configured. UEs supporting this shall indicate support of handoverInterF for both FR2-1 and FR2-2.
	UE
	No
	No
	No

	handoverInterF, handoverInterF-r17
Indicates whether the UE supports inter-frequency HO. It indicates the support for inter-frequency HO from the corresponding duplex mode and from frequency range indicated to be supported as described in Annex B. This field only applies to NR SA/NR-DC/NE-DC (e.g. PCell handover). For PSCell change when (NG)EN-DC/NR-DC is configured, this feature is mandatory supported.
	UE
	Yes
	Yes
	Yes
(Incl FR2-2 DIFF)




Furthermore, for release 16 conditional handovers the following (optional) capabilities are defined: 

	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	condHandoverFDD-TDD-r16
Indicates whether the UE supports conditional handover between FDD and TDD cells. The parameter can only be set if condHandover-r16 is set for both FDD and TDD. The UE that indicates support of this feature shall also indicate support of handoverFDD-TDD.
	UE
	No
	No
	No

	condHandoverFR1-FR2-r16
Indicates whether the UE supports conditional handover HO between FR1 and FR2. The parameter can only be set if condHandover-r16 is set for both FR1 and FR2. The UE that indicates support of this feature shall also indicate support of handoverFR1-FR2.
	UE
	No
	No
	No



Observation 1: Normal handover and CHO have defined specific capabilities for FDD-TDD handovers, inter-frequency handovers and FR1-FR2 handovers. 

While at the same time, in RACH-less there are only general capabilities: 
	[bookmark: _Hlk159096014]rach-LessHandoverCG-r18
Indicates whether the UE supports RACH-less handover with configured grant for SpCell. 
For NTN, UE shall set the capability value consistently for all FDD-FR1 NTN bands.
For NTN bands, a UE supporting this feature shall also indicate the support of nonTerrestrialNetwork-r17.
	Band
	No
	N/A
	N/A

	rach-LessHandoverDG-r18
Indicates whether the UE supports RACH-less handover with dynamic grant for SpCell.
For NTN, UE shall set the capability value consistently for all FDD-FR1 NTN bands.
For NTN bands, a UE supporting this feature shall also indicate the support of nonTerrestrialNetwork-r17.
	Band
	No
	N/A
	N/A



With specific capabilities defined for inter-FR1-FR2 handovers, inter-frequency handovers and FDD-TDD handovers the question is what would be applicable for RACH-less handovers. If nothing is specifically mentioned regarding handover for these cases, i.e if nothing is specified whether these handovers are allowed or not, it may be interpreted as if these handovers allowed. 

Thus the question is whether inter-frequency, FR1-FR2 and FDD-TDD handovers are allowed for RACH-less. 

Proposal 1: RAN2 to discuss whether inter-frequency, FR1-FR2 and FDD-TDD handovers should be possible for RACH-less.

To answer this question, it is relevant to look at RACH-less for mIAB and NTN use case. For mIAB, the RACH-less handover is expected to only occur between the physical gNB, i.e between two virtualized gNB-DUs which should have very similar configurations. In this case, none of the above mentioned handovers would be applicable. For NTN, only FDD has been specified, and while the handovers may occur between two different cells with different configurations, it is unlikely that the RACH-less handovers would occur between FR1 and FR2. Inter-frequency handovers could be interested in a network that utilizes frequency reuse, which is commonly applied in satellite communications. 

[bookmark: _GoBack]For generalized RACH-less, we believe that all of the handovers could be useful, but given the fact that RACH-less is a significantly more timing-sensitive handover, it may be prudent to limit RACH-less to cases where it is more likely to work well and without more standardization effort. Since the use case of RACH-less handover is mainly for inter-gNB handovers, we believe out of all of the handovers, the inter-frequency handover is most useful and would not require more standardization effort. We have summarized our understanding in Table 1. 

Table 1. 
	
	Intra-frequency
	Inter-frequency
	FR1-FR2
	FDD-TDD

	mIAB
	Main use case
	N/A
	N/A
	N/A

	NTN
	Main use case
	Possible use case
	N/A
	N/A

	Generalized
	Possible use case
	Possible use case
	Unlikely use case
	Unlikely use case



With this, our proposal is to limit generalized RACH-less to intra-frequency and inter-frequency handovers, and prevent FR1-FR2 and FDD-TDD handovers. For inter-frequency handovers, a new capability is proposed to be introduced. 

Proposal 2: Rel-18 generalized RACH-less is limited to intra- and inter-frequency handovers. FR1-FR2 and FDD-TDD handovers are not supported.

Proposal 3: A capability for inter-frequency RACH-less is introduced. FFS whether the capability applies to both CG and DG RACH-less. 

Conclusion
In this contribution we have the following observations and proposals:

Proposal 1: RAN2 to discuss whether inter-frequency, FR1-FR2 and FDD-TDD handovers should be possible for RACH-less.

Proposal 2: Rel-18 generalized RACH-less is limited to intra- and inter-frequency handovers. FR1-FR2 and FDD-TDD handovers are not supported.

Proposal 3: A capability for inter-frequency RACH-less is introduced. FFS whether the capability applies to both CG and DG RACH-less. 
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