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[bookmark: _Ref129681832]RAN2 had send an LS to ask RAN1’s consideration on application of Rel-15 and Rel-16 UE features or capabilities for RedCap UEs [1]:
 Actions
To RAN1 and RAN4:
ACTION: 	RAN2 respectfully asks RAN1 and RAN4 to provide feedback on the RAN2 agreements related to above UE capabilities, if any.
ACTION: 	RAN2 respectfully asks RAN1 and RAN4 whether there are any Rel-15 and/or Rel-16 UE features or capabilities which should not be applicable for RedCap UEs? 

In this contribution, we will discuss whether there is any change for RedCap UEs when applying Rel-15 and Rel-16 UE features or capabilities and Rel-17 RedCap UE features.
[bookmark: _Ref481055071]Discussion
[bookmark: OLE_LINK106][bookmark: OLE_LINK111][bookmark: OLE_LINK23][bookmark: OLE_LINK225][bookmark: OLE_LINK226]2.1 Applicability of R-15/R-16 UE features 
In RAN#92-e meeting, the new WID on support of the reduced capability NR devices was approved [2], and the following objectives in the WID were included:  
	· Specify definition of one RedCap UE type including capabilities for RedCap UE identification and for constraining the use of those RedCap capabilities only for RedCap UEs, and preventing RedCap UEs from using capabilities not intended for RedCap UEs including at least carrier aggregation, dual connectivity and wider bandwidths. [RAN2, RAN1]
· The existing UE capability framework is used; changes to capability signalling are specified only if necessary.


In RAN1 #106e, there is an agreement on R15/R16 capabilities [3]:
	Agreements:
· For the RedCap UE capabilities, current definition of Rel-15/16 L1 UE capabilities mandatory without capability signalling in TR38.822 is reused by default, unless any update is agreed
· Note: UE capabilities related to CA, DC and wider max UE bandwidth are not applicable to RedCap UEs
· FFS: whether any L1 UE capabilities mandatory/optional with capability signalling are not applicable to RedCap UEs


Therefore, FGs related to CA/DC should be precluded by RedCap UEs, such as FGs 1-10, 4-25, 4-26, 6-5, 6-5a, 6-6, 6-7, 6-8, 6-9, 6-9a, 6-10, 6-10a, 6-11, 6-12, 6-13. 
Besides CA-/DC related FGs, some other features may need further discussion:
· Tx branches related FGs
For RedCap UE, number of UE Rx branches and DL MIMO layers is reduced to 1 or 2. For non- RedCap UEs, supporting only 1 Tx branches is also allowed as specified in FG Basic SRS (mandatory Support 1 port SRS transmission) and SRS resources (maxNumberSRS-Ports-PerResource: {1, 2, 4}) as shown in Table 1[4]. Considering the objective of RedCap is to reduce complexity/cost, 2 ports and 4 ports for UL transmission should not be supported by RedCap UEs. 
Therefore, related FGs need to be revised:
For maxNumberSRS-Ports-PerResource, candidate values of 2 and 4 should not be applied for RedCap UEs, or it is not supported for RedCap UEs with mandatory support of only 1 port SRS transmission. 
For supportedSRS-TxPortSwitch, candidate values related to 2T/4T/4R should not be applied for RedCap UEs, such as "1T4R", "2T4R", "1T4R/2T4R", "2T=2R", "4T=4R". But supportedSRS-TxPortSwitch needs to be kept reporting as mandatory with capability signaling, as SRS tx port switch can still be supported by RedCap UEs with 1T2R and 1T1R, as defined in TS 38.214:
	When the UE is configured with the higher layer parameter usage in SRS-ResourceSet set as 'antennaSwitching', the UE may be configured with only one of the following configurations depending on the indicated UE capability supportedSRS-TxPortSwitch ('t1r2' for 1T2R, 't1r1-t1r2' for 1T=1R/1T2R, 't2r4' for 2T4R, 't1r4' for 1T4R, 't1r1-t1r2-t1r4' for 1T=1R/1T2R/1T4R, 't1r4-t2r4' for 1T4R/2T4R, 't1r1-t1r2-t2r2-t2r4' for 1T=1R/1T2R/2T=2R/2T4R, 't1r1-t1r2-t2r2-t1r4-t2r4' for 1T=1R/1T2R/2T=2R/1T4R/2T4R, 't1r1' for 1T=1R, 't2r2' for 2T=2R, 't1r1-t2r2' for 1T=1R/2T=2R, 't4r4' for 4T=4R, or 't1r1-t2r2-t4r4' for 1T=1R/2T=2R/4T=4R)


For other components in the FG SRS Tx switch, such as txSwitchImpactToRx and txSwitchWithAnotherBand, which are related to CA, should not be supported for RedCap UEs.
Table 1. Feature group on UL antenna port
	Index
	Feature group
	Components
	Field name in TS 38.331
	Mandatory/Optional

	2-52
	Basic SRS
	1) Support 1 port SRS transmission
2) Support periodic/aperiodic SRS transmission
3) Support SRS Frequency intra/inter-slot hopping within BWP
4) At least one SRS resource per CC for aperiodic and periodic separately
	n/a
	Mandatory without capability signalling

	2-53
	SRS resources
	1) Maximum number of aperiodic SRS resources (configured to UE) per BWP 
2) Maximum number of aperiodic SRS resources (configured to UE) per BWP per slot
3) Maximum number of periodic SRS resources (configured to UE) per BWP
4) Maximum number of periodic SRS resources (configured to UE) per BWP per slot
5) Maximum number of semi-persistent SRS resources (configured to UE) per BWP
6) Maximum number of semi-persistent SRS resources (configured to UE) per BWP per slot
7) Maximum number of SRS port per resource
	supportedSRS-Resources {
1. maxNumberAperiodicSRS-PerBWP
2. maxNumberAperiodicSRS-PerBWP-PerSlot
3. maxNumberPeriodicSRS-PerBWP
4. maxNumberPeriodicSRS-PerBWP-PerSlot
5. maxNumberSemiPersitentSRS-PerBWP
6. maxNumberSP-SRS-PerBWP-PerSlot
7. maxNumberSRS-Ports-PerResource
}
	Mandatory with capability signalling 
Component-1: candidate value: {from 1, 2, 4, 8, 16} 
Component-2 candidate value: {1,2,3,4,5,6}
Component-3: candidate value: {from 1, 2, 4, 8, 16}
Component-4 candidate value: {1,2,3,4,5, 6}
Component-5: candidate value: {from 1, 2, 4, 8, 16} } 
Component-6 candidate value: {1, 2,3,4,5, 6}
Component-7 candidate values: {1, 2, 4}
Support SP-SRS is mandatory with capability

	2-55
	SRS Tx switch
	1) Support SRS Tx port switch, 
2) Report whether the uplink TX switching impact to downlink receiving in a band,
3) Report whether the UL Tx is switched together with UL Tx in another band
	srs-TxSwitch {
1. supportedSRS-TxPortSwitch
2. txSwitchImpactToRx
3. txSwitchWithAnotherBand
}
	Mandatory with capability signalling

Component-1 is a list of TRx pairs, candidates are {"Not supported", "1T2R", "1T4R", "2T4R", "1T4R/2T4R", "1T=1R", "2T=2R", "4T=4R"}

Component-2: Candidate value set: {yes, no}

Component-3: Candidate value set: {yes, no}



Proposal 1: Besides CA/DC, 2Tx related FGs/components are not supported by RedCap UEs, which requires removal or modification on the following Rel-15 feature groups and those Rel-16 feature groups that requires which as pre-requisite FGs (if any):
FGs of 1-10, 2-52, 2-53, 2-55, 4-25, 4-26, 6-5, 6-5a, 6-6, 6-7, 6-8, 6-9, 6-9a, 6-10, 6-10a, 6-11, 6-12, 6-13.









2.2 R-17 RedCap UE new features 
According to the discussion for R-17 RedCap UE features as shown in the following table, there are several open issues needs further discussion. 
Table 2. Features for RedCap UEs
[image: ]
FG 28-1: no other features needs to be added as discussed in [5]. And we think no need of FDD/TDD or FR1/FR2 differentiation, because UE type does not related to band or duplex mode. Also, channel bandwidth report in R15/16 does not have band or duplex mode differentiation, so does for RedCap UEs. 
FG 28-2: for non-RedCap UEs, maxNumberMIMO-LayersPDSCH is reported per FeatureSetDownlinkPerCC, which is reported per CC based on per band per BC. As RedCap UEs do not support CA, number of UE Rx branches and DL MIMO layers is reported per band is sufficient and reasonable. 
FG 28-3: it was discussed in SI stage that a HD-FDD UE can benefit from lower cost with removal of duplexer, which results in a hardware implementation of the UE without duplexer in any band. Thus, this can be per UE reported.
Proposal 2:  FG 28-1 and FG 28-3 to be reported per UE without xDD/FRx differentiation and FG 28-2 to be reported per band.

[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Conclusions
In this contribution, preliminary considerations are provided on defining and constraining reduced capabilities, as well as the identification and access restriction of reduced capabilities devices. Moreover, the following observations and proposals are given:
Proposal 1: Besides CA/DC, 2Tx related FGs/components are not supported by RedCap UEs, which requires removal or modification on the following Rel-15 feature groups and those Rel-16 feature groups that requires which as pre-requisite FGs (if any):
FGs of 1-10, 2-52, 2-53, 2-55, 4-25, 4-26, 6-5, 6-5a, 6-6, 6-7, 6-8, 6-9, 6-9a, 6-10, 6-10a, 6-11, 6-12, 6-13.

Proposal 2: FG 28-1 and FG 28-3 to be reported per UE without xDD/FRx differentiation and FG 28-2 to be reported per band.
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