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Introduction
Email discussion on Rel.16 UE feature UE power saving aspect was discussed, and the current status is captured in R1-2003195 [1]. This document discusses it further.

Discussion
Feature group(FG) 19-1 DRX Adaptation
In [100e-b-NR-UEFeatures-Remaining] of UE power saving email discussion, whether this feature is separated to licensed and unlicensed band were discussed. If these are separated, when one type of band is supported and the other type of band is not supported, what is UE behaviour was discussed.
Our view is from actual UE implementation perspective, it would not be so big difference between licensed and unlicensed band. On the other hand, we are not so certain IODT is available in both licensed and unlicensed with same schedule. When the test of licensed operation of 19-1 is finished and the UE supporting unlicensed band but unlicensed band operation of FG 19-1 is not finished is required to say "not to support FG 19-1" is unreasonable. Therefore, our view is licensed and unlicensed band should be differentiated.
For the case of only one type of the band is supported, our view is it means the carrier where DCI format 2_6 is monitored is supported or not is expressed as UE feature. MAC is common between licensed and unlicensed band. Therefore, even if UE says FG19-1 is not supported in unlicensed band, DRX is controlled commonly over licensed and unlicensed band. The same is applied to P-CSI and L1-RSRP controlled by DRX.
Proposal 1: FG 19-1 is separated between licensed and unlicensed band. The support means the carrier where DCI format 2_6 is monitored is supported in the type of the band. DRX, P-CSI and L1-RSRP is supported commonly even UE says not supported in the type of the band.

Feature group(FG) 19-2 Cross Slot Scheduling
At first, cross-carrier aspect needs to be clarified within FG 19-2. 
In Rel.15 part, following FGs are defined per band. 
FG 6-10		crossCarrierScheduling-SameSCS
In Rel.16, following is under the discussion in UE feature for DC/CA enhancement in R1-2003202. All are FFS on "FFS [Per UE or Per band and per BC or Per FS or Per BC".
FG 18-5		DL cross-carrier scheduling with different SCS
FG 18-5b		UL cross-carrier scheduling with different SCS
FG [18-5c]		[DL cross-carrier scheduling with different SCS and PDSCH processing capability 2]
FG [18-5d]	[UL cross-carrier scheduling with different SCS and PUSCH processing capability 2]
FG 18-6		Cross-carrier A-CSI RS triggering with different SCS
If above non-cross slot scheduling is not supported by UE but UE support FG 19-2 cross-slot scheduling, our view is cross-slot scheduling with non-cross carrier only is supported.
Similar to FG 19-1, because of possible IODT schedule difference, we think the separation between licensed and unlicensed band is necessary. The supported means to be applied to the scheduling carrier, similar to cross-carrier scheduling capability indication.
Proposal 2: If non-cross carrier scheduling with same/different SCS is not supported, UE does not support cross-slot cross-carrier scheduling even if UE support cross-slot scheduling as FG 19-2.
Proposal 3: FG 19-2 is separated between licensed and unlicensed band. The supported means to be applied to the scheduling carrier.

Feature group(FG) 19-3 Maximum MIMO Layer Adaptation
The report from UE is expressed as following in RRC parameter. 
MaxMIMO-LayerPreference-r16 ::=     SEQUENCE {
    reducedMaxMIMO-LayersFR1-r16        SEQUENCE {
        reducedMIMO-LayersFR1-DL-r16        INTEGER (1..8),
        reducedMIMO-LayersFR1-UL-r16        INTEGER (1..4)
    } OPTIONAL,
    reducedMaxMIMO-LayersFR2-r16        SEQUENCE {
        reducedMIMO-LayersFR2-DL-r16        INTEGER (1..8),
        reducedMIMO-LayersFR2-UL-r16        INTEGER (1..4)
    } OPTIONAL
Although we have some concern on no separation between license and unlicensed band, when UE does not support FG 19-3, UE just indicates the supported capability in either FR1/2 are possible. Therefore, we are ok not to have the separation between licensed and unlicensed band.
Proposal 4: FG 19-3 is not separated between licensed and unlicensed band.

Feature group(FG) 19-4a UE assistance information
The report from UE is expressed as following in RRC parameter. 
MinSchedulingOffsetPreference-r16 ::= SEQUENCE {
    preferredK0-r16                       SEQUENCE {
        preferredK0-SCS-15kHz-r16             ENUMERATED {sl1, sl2, sl4, sl6}    OPTIONAL,
        preferredK0-SCS-30kHz-r16             ENUMERATED {sl1, sl2, sl4, sl6}    OPTIONAL,
        preferredK0-SCS-60kHz-r16             ENUMERATED {sl2, sl4, sl8, sl12}   OPTIONAL,
        preferredK0-SCS-120kHz-r16            ENUMERATED {sl2, sl4, sl8, sl12}   OPTIONAL
    } OPTIONAL,
    preferredK2-r16                       SEQUENCE {
        preferredK2-SCS-15kHz-r16             ENUMERATED {sl1, sl2, sl4, sl6}    OPTIONAL,
        preferredK2-SCS-30kHz-r16             ENUMERATED {sl1, sl2, sl4, sl6}    OPTIONAL,
        preferredK2-SCS-60kHz-r16             ENUMERATED {sl2, sl4, sl8, sl12}   OPTIONAL,
        preferredK2-SCS-120kHz-r16            ENUMERATED {sl2, sl4, sl8, sl12}   OPTIONAL
    } OPTIONAL
}. 
Although we have some concern on no separation between license and unlicensed band, when UE does not support the feature, UE just indicates the supported k0/k2 are possible. Therefore, we are ok not to have the separation between licensed and unlicensed band.
Proposal 5: FG 19-4a is not separated between licensed and unlicensed band.

[bookmark: _Hlk37170261]Our summary of the proposals is described in the conclusion section. 

Conclusion 
This contribution discussed Rel.16 UE features for power saving. Our proposal is following. 
Proposal 1: FG 19-1 is separated between licensed and unlicensed band. The support means the carrier where DCI format 2_6 is monitored is supported in the type of the band. DRX, P-CSI and L1-RSRP is supported commonly even UE says not supported the type of the band.
Proposal 2: If non-cross carrier scheduling with same/different SCS is not supported, UE does not support cross-slot cross-carrier scheduling even if UE support cross-slot scheduling as FG 19-2.
[bookmark: _GoBack]Proposal 3: FG 19-2 is separated between licensed and unlicensed band. The supported means to be applied to the scheduling carrier.
Proposal 4: FG 19-3 is not separated between licensed and unlicensed band.
Proposal 5: FG 19-4a is not separated between licensed and unlicensed band.
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