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1	Introduction
In this contribution, the following remaining issues on UE capability is discussed:
1. FR2-1 and FR2-2 differentiation for new Rel-17 UE capabilities
2. Need of new UE capability for limiting L2 buffer size
3. Applicability of FR2-2 to other Rel-17 features 
2	Discussion
2.1 FR2-1 and FR2-2 differentiation for new Rel-17 UE capabilities
In the RAN2#116-e meeting, RAN2 agreed to the following agreements for existing RAN2 determined UE capabilities that required FR2-2 but did not make the same agreement for new RAN2 determined Rel-17 capabilities and is left as FFS.
· [bookmark: _Hlk88729418]#2: For an existing capability that required further FR2-1 and FR2-2 differentiation, a new IE specifically for FR2-2 (xxParametersFR2-2) is included in the existing per UE IE (XXParameters) as shown in R2-2109883, where xx/XX can be mac-/MAC-, phy-/PHY-, measAndMob/MeasAndMob, ims-/IMS- and powSav-/PowSav- associated with per UE capabilities.
· [bookmark: _Hlk87451633]For a new Rel-17 capability, align with the general decision for Rel-17 capabilities (see main session discussion, FFS whether we align new capabilities with above decision for existing capabilities or have per-band capabilities instead)

In RAN2#116bis-e meeting, the main session agreed to the following agreement that for new Rel-17 capabilities:
From Rel-17 onwards, at least for new capabilities, if a UE capability requires at least FRx or at least xDD differentiation, it is defined with both FRx and xDD differentiation in per band signaling, i.e. no new UE capabilities will be defined in the FRX and XDD capability signaling branches.

This means that new Rel-17 UE capabilities that requires FRx differentiation will be set per band signalling with the new agreement. With per UE signalling with FRx diff and/or xDD diff  being set per band signalling, the following consistency check is also added:
UE shall set the capability value consistently for all FDD-FR1 bands, all TDD-FR1 bands and all TDD-FR2 bands respectively.
With the introduction of FR2-2, it is assumed that the above consistency check also need to extend to FR2-2 (i.e. for TDD-FR2, it implies that it is consistently set for TDD-FR2-1 and TDD-FR2-2). Alternatively, it is to update the text to the following:
UE shall set the capability value consistently for all FDD-FR1 bands, all TDD-FR1 bands, all TDD-FR2-1 bands and all TDD-FR2-2 respectively.
The latter seems to make it clearer in the specification. However, it will mean the need to update the Rel-17 specification for existing and new Rel-17 UE capabilities.
Proposal#1: For existing UE capabilities that are with consistency check (’ UE shall set the capability value consistently for all FDD-FR1 bands, all TDD-FR1 bands and all TDD-FR2 bands respectively.’) in the field description, update it to:
UE shall set the capability value consistently for all FDD-FR1 bands, all TDD-FR1 bands and all TDD-FR2-1 bands and all TDD-FR2-2 respectively.
Proposal#2: For new Rel-17 UE capabilities that are per UE capability signalling with FRx diff and/or xDD diff, include the following to the field description:
UE shall set the capability value consistently for all FDD-FR1 bands, all TDD-FR1 bands, all TDD-FR2-1 bands and all TDD-FR2-2 respectively.
2.2	Need of new UE capability for limiting L2 buffer size
With the increase in the SCS to 480kHz and 960kHz, the data rate is bound to increase significantly and so does the L2 buffer size requirement. The total L2 buffer size requirement for the UE may even be higher for the CA case with the definition that the lowest SCS will be used for the calculation.
The required total layer 2 buffer size is determined as the maximum total layer 2 buffer size of all the calculated ones for each band combination and the applicable Feature Set combination in the supported MR-DC or NR band combinations. The RLC RTT for NR cell group corresponds to the smallest SCS numerology supported in the band combination and the applicable Feature Set combination.
RAN2 have agreed to keep the L2 buffer size definition as it reflects the upper bound of the L2 buffer size requirement. However, it is FFS on whether to address concern on too high L2 buffer size requirement. In TS38.306, the required total layer 2 buffer are calculated:
The required total layer 2 buffer size in MR-DC and NR-DC is the maximum value of the calculated values based on the following equations:
-	MaxULDataRate_MN * RLCRTT_MN + MaxULDataRate_SN * RLCRTT_SN + MaxDLDataRate_SN * RLCRTT_SN + MaxDLDataRate_MN * (RLCRTT_SN + X2/Xn delay + Queuing in SN)
-	MaxULDataRate_MN * RLCRTT_MN + MaxULDataRate_SN * RLCRTT_SN + MaxDLDataRate_MN * RLCRTT_MN + MaxDLDataRate_SN * (RLCRTT_MN + X2/Xn delay + Queuing in MN)
Otherwise it is calculated by MaxDLDataRate * RLC RTT + MaxULDataRate * RLC RTT.
We understand that requirement on too high L2 buffer size may be a problem from UE implementation point of view. However, from the above equations, the total L2 buffer size depends on the maximum DL/UL data rates and this is defined as follow which is dependent on number of MIMO layers, number of CCs, modulation order, bandwidth and scaling factor:


One option is to limit the maximum UL/DL data rate of the FR2-2 CC to scale it towards the total L2 buffer size that the UE can handle and no new UE capability is required. Another option is to introduce a new scaling factor as a new UE capability to the total L2 buffer size. In view of time limitation, the former option seems to be sufficient for this release.
Proposal#3: To accommodate to the UE total L2 buffer size requirement, it is left to the UE implementation to limit the maximum UL/DL data rate of the FR2-2 in a band combination. No new UE capability is introduced for this release.
2.3	Applicability of FR2-2 to other Rel-17 features
In the last meeting, it was agreed to further discuss the applicability of FR2-2 to other Rel-17 features:
· 7: RAN2 to discuss (starting in the next meeting) the interaction of FR2-2 with upper layer features introduced by other Rel-17 WIs.

Some quick applicability analysis of the other Rel-17 features:
	WI
	FR2-2 applicability

	MIMO
	Yes

	IIoT
	Yes

	NTN
	FR1 only

	Positioning
	Yes

	RedCap
	Yes

	UE power saving
	Yes

	Coverage enhancement
	Yes

	eIAB
	Yes

	Sidelink
	Yes

	MBS
	Yes

	DCCA
	Yes

	MUSIM
	Yes

	Small data
	Yes

	Sidelink Relay
	Yes

	Slicing
	Yes

	SON/MDT
	Yes

	QOE
	Yes

	NPN
	Yes



From the above, FR2-2 is applicable to all the other Rel-17 features except for NTN which applies to FR1 only. Even though FR2-2 is not applicable to NTN, it is already limited by the requirement of the band that is applicable and hence there is no need to further specify it in TS38.306. Hence it is proposed that RAN2 agreed to that:
Proposal#4: From RAN2 point of view, FR2-2 are assumed to be also applicable to other Rel-17 features, unless otherwise specified (e.g. if the feature is only for FR1). No impact to the specification  
4	Conclusion
It is requested that RAN2 agree to the proposals below:
Proposal#1: For existing UE capabilities that are with consistency check (’ UE shall set the capability value consistently for all FDD-FR1 bands, all TDD-FR1 bands and all TDD-FR2 bands respectively.’) in the field description, update it to:
UE shall set the capability value consistently for all FDD-FR1 bands, all TDD-FR1 bands and all TDD-FR2-1 bands and all TDD-FR2-2 respectively.
Proposal#2: For new Rel-17 UE capabilities that are per UE capability signalling with FRx diff and/or xDD diff, include the following to the field description:
UE shall set the capability value consistently for all FDD-FR1 bands, all TDD-FR1 bands, all TDD-FR2-1 bands and all TDD-FR2-2 respectively.
Proposal#3: To accommodate the UE total L2 buffer size requirement, it is left to the UE implementation to limit the maximum UL/DL data rate of the FR2-2 CC. No new UE capability is introduced for this release.
Proposal#4: From RAN2 point of view, FR2-2 are assumed to be also applicable to other Rel-17 features, unless otherwise specified (e.g. if the feature is only for FR1). No impact to the specification  
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