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1	Introduction
In this contribution we provide our views about remaining technical aspects on UE features for the following Rel-17 Work Items:
· “Further enhancements on NR-MIMO” (See section 2).
· “Additional enhancements for NB-IoT and LTE-MTC” (See section 3).
· “Enhancements to Integrated Access and Backhaul” (See section 4).
· “Supporting NR up to 71 GHz” (See section 5).
· “NR Dynamic spectrum sharing (DSS)” (See section 6).
[bookmark: _2_Rel-17_UE]2	Rel-17 UE features on “Further enhancements on NR-MIMO”
One remaining issue on UE features on further enhancements to NR-MIMO is on the number of CPUs occupied by a pair of CMRs for NC-JT CSI hypothesis.  In RAN1#104bis-e, the following agreement was made:Agreement 
For CSI measurement associated to a reporting setting CSI-ReportConfig for NCJT, an NCJT CSI hypothesis based on a pair of CMRs assumes to occupy two CPUs, two active NZP CSI-RS resources, and a number of active ports corresponding to both CMRs.
· If a NZP CSI-RS resource is referred X times by CMR pairs for NCJT measurement hypothesis and CMR for Single-TRP measurement hypothesis, the CSI-RS resource and the CSI-RS ports within the CSI-RS resource are counted X times for active resources and active ports.
· Note: For above CSI computation, UE assumes PDSCH transmission is single-DCI based multi-TRP scheme(s). FFS: Multi-DCI based multi-TRP scheme



According to the above agreement, a pair of CMRs for NCJT CSI hypothesis was agreed to be 2.  However, during the UE feature discussion in RAN1#109-e, a new UE capability 23-7-1c was agreed for the number of CPUs occupied by a pair of CMRs for NCJT CSI hypotheses and candidate values of 2 and 3 were agreed.  Whether candidate values of 4 and 5 need to be additionally supported is still an open issue.  Given the previous agreement, our preference is not to further increase the number of CPUs occupied by a pair of CMRs for NCJT CSI hypotheses beyond 3.  Hence, we make the following proposal:

[bookmark: _Toc111220012] For Rel-17 on NR-MIMO, for FG 23-7-1c candidate values of 4 and 5 are not supported.


	23. NR_FeMIMO
	23-7-1c
	Basic Features of CSI Enhancement for Multi-TRP – number of CPUs
	 Number of CPUs occupied by a pair of CMRs for NCJT CSI hypotheses

	23-7-1
	Yes
	
	
	Per band
	n/a
	n/a
	n/a
	Component candidate values:  {2,3 [,4,5]}

Note: Maximum number of CPUs is reported in FG 2-35
	Optional with capability signalling



[bookmark: _3_Rel-17_UE]3	Rel-17 UE features on “Additional enhancements for NB-IoT and LTE-MTC”
The Rel-17 WI on “Additional enhancements for NB-IoT and LTE-MTC” [1] included a discussion on the “UE feature list”. “Session Notes for 8.16 (Rel-17 UE Features)” from RAN1# 108-e contains the most recent agreements [2].
In RAN1# 108-e, the type of the Rel-17 features developed under a terrestrial context was discussed resulting in the following agreements:
	Agreement
· The type for the Rel-17 features (i.e., FGs 1-1/1-2/1-3/1-4) is “Per UE” from RAN1 perspective. 
· It is RAN1’s view that it shall be possible for the UE to report support of the above features for TN, while not supporting them for NTN (and vice-versa). The details of this report are up to RAN2. 
· Send an LS to RAN4 to ask whether 1-1/1-2 should be “per band”

Agreement
LS on UE capability for 16QAM for NB-IoT is endorsed in R1-2202893



The feature groups (FGs) cited in the agreements are:
· 1-1   16-QAM for unicast NPDSCH.
· 1-2   16-QAM for unicast NPUSCH.
· 1-3   14 HARQ processes for PDSCH for HD-FDD Cat. M1 UEs.
· 1-4   A maximum DL TBS of 1736 bits for HD-FDD Cat. M1 UEs in CE mode A only.
Below we provide our views on aspects that RAN1 should discuss about the response from RAN4 to the liaison statement entitled “LS on UE capability for 16QAM for NB-IoT” [3].
[bookmark: _Toc111045199][bookmark: _Toc111220004]For Rel-17 on NB-IoT and LTE-MTC, according with the RAN1#108-e agreements:
· [bookmark: _Toc111045200][bookmark: _Toc111220005]“The type for the Rel-17 features (i.e., FGs 1-1/1-2/1-3/1-4) is “Per UE” from RAN1 perspective”
[bookmark: _Toc111045201][bookmark: _Toc111220006]For Rel-17 on NB-IoT and LTE-MTC, for FG 1-1/1-2 it has been mentioned that “different frequency bands may have different difficulties to meet the necessary RF requirements to support 16-QAM (e.g. in terms of transmit / receive EVM)”
[bookmark: _Toc111045202][bookmark: _Toc111220007]For Rel-17 on NB-IoT and LTE-MTC, based on “Observation 2” RAN1 decided to “Send an LS to RAN4 to ask whether 1-1/1-2 should be “per band”.
[bookmark: _Toc111045203][bookmark: _Toc111220008]For Rel-17 on NB-IoT and LTE-MTC, the LS response from RAN4 [4], contains the following recommendation:
· [bookmark: _Toc111045204][bookmark: _Toc111220009]RAN4 recommends that FG1-1 (downlink 16-QAM) can be “per UE” and FG1-2 (uplink 16-QAM) “per band”.
[bookmark: _Toc111045205][bookmark: _Toc111220010]For Rel-17 on NB-IoT and LTE-MTC, from a RAN1 perspective the type for all Rel-17 features is “Per UE”, whereas RAN4 recommends that the type for FG1-2 (16-QAM for unicast NPUSCH) can be “Per Band”. Thus, to account for the recommendation:
· [bookmark: _Toc111045206][bookmark: _Toc111220011]FG 1-2 (16-QAM for unicast NPUSCH), adopts a similar approach as in Rel-16 for LTE MIMO, where “we can have a “per UE” capability, plus a “per band” that overrides the “per UE”” capability
[bookmark: _Toc103951110][bookmark: _Toc111220013]For Rel-17 NB-IoT and LTE-MTC, for FG 2-1 (16-QAM for unicast NPUSCH) the following approach is adopted:
· [bookmark: _Toc103951111][bookmark: _Toc111220014]FG 1-2 (16-QAM for unicast NPUSCH) adopts a similar approach as in Rel-16 for LTE MIMO, where “we can have a “per UE” capability, plus a “per band” that overrides the “per UE”” capability.
[bookmark: _4_Rel-17_UE]4	Rel-17 UE features on “Enhancements to Integrated Access and Backhaul”
In the RAN1#109-e meeting, an updated list of UE features for Rel-17 eIAB was agreed on and summarized in [5]. We address the remaining in relation to DirectionalCollosionHandling-DC-r17.
In RAN1#108-e, the following agreements on directional collision handling for Rel-17 eIAB operating under inter-donor and/or intra-donor NR-DC was achieved [6]:
	Agreement
In order to support the agreed extension of CA TDD conflict resolution rules to IAB nodes operating under NR-DC in Rel-17 (covering both inter-donor and intra-donor NR-DC scenarios)
· Introduce new RRC parameter: directionalCollisionHandling-r17
· Update parameter description for half-duplexTDD-CA-SameSCS-r16 in TS38.306 to make it clear that it is applicable for NR-DC for IAB-MT. E.g. “if this field is included in ca-ParametersNR-forDC-v1610 for IAB-MT, it indicates IAB-MT supports directional collision handling between reference and other cells for half-duplex operation in TDD NR-DC with same SCS across MCG and SCG”


In RAN2#118-e meeting, the following RRC correction to eIAB was approved in which a new RRC parameter “directionalCollisionHanding-DC-17” was introduced [7].
	<TS38.331, unchanged text is omitted>
    [[
    directionalCollisionHandling-r16    ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    channelAccessConfig-r16             SetupRelease { ChannelAccessConfig-r16 }                                OPTIONAL    -- Need M
    ]],
    [[
    nr-dl-PRS-PDC-Info-r17                 SetupRelease {NR-DL-PRS-PDC-Info-r17}                                OPTIONAL,   -- Need M
    semiStaticChannelAccessConfigUE-r17    SetupRelease {SemiStaticChannelAccessConfigUE-r17}                   OPTIONAL,   -- Need M
    additionalPCIList-r17                  SEQUENCE (SIZE(1..maxNrofAdditionalPCI-r17)) OF SSB-MTC-AdditionalPCI-r17 OPTIONAL,   -- Need R
    unifiedtci-StateType-r17            ENUMERATED {separateULDL, jointULDL}                                    OPTIONAL,   -- Need R
    uplink-PowerControlToAddModList-r17       SEQUENCE (SIZE (1..maxULTCI-r17)) OF Uplink-powerControl-r17      OPTIONAL,   -- Need R
    uplink-PowerControlToReleaseList-r17      SEQUENCE (SIZE (1..maxULTCI-r17)) OF Uplink-powerControlId-r17    OPTIONAL,   -- Need R
    channelAccessMode2-r17              ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    timeDomainHARQ-BundlingType1-r17    ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    nrofHARQ-BundlingGroups-r17         ENUMERATED {n1, n2, n4}                                                 OPTIONAL,   -- Need R
    fdmed-ReceptionMulticast-r17        ENUMERATED {true}                                                       OPTIONAL,   -- Need R
    moreThanOneNackOnlyMode-r17         ENUMERATED {mode1,mode2}                                                OPTIONAL,   -- Need S
    tci-Info-r17                        TCI-Info                                                                OPTIONAL, -- Cond TCI_Info
    directionalCollisionHandling-DC-r17 ENUMERATED {enabled}                                                    OPTIONAL    -- Need R
    ]]
                                   <Unchanged text is omitted>

	directionalCollisionHandling
Indicates that this serving cell is using directional collision handling between a reference and other cell(s) for half-duplex operation in TDD CA with same SCS as specified in TS 38.213 [13], clause 11.1. The half-duplex operation only applies within the same frequency range and cell group.

The network only configures this field for TDD serving cells that are using the same SCS.

	directionalCollisionHandling-DC
For the IAB-MT, it indicates that this serving cell is using directional collision handling between a reference and other cell(s) for half-duplex operation in TDD NR-DC with same SCS within same cell group or cross different cell groups.


                                
                              <Unchanged text is omitted>



To reflect the above RAN1 agreement and updated RRC specification, we propose to introduce a new UE capability and corresponding FG (FG9) on directional collision handling in IAB inter-donor and intra-donor DC scenarios:
[bookmark: _Toc111220015]For Rel-17 eIAB directional collision handling in inter-donor and intra-donor DC scenarios, RAN1 to agree on the updated UE features as presented in Appendix A.
[bookmark: _5_Rel-17_UE]5	Rel-17 UE features on "Supporting NR up to 71 GHz"
5.1 	UE Capabilities for Multi-Slot PDCCH Monitoring for 480/960 kHz SCS for Carrier Aggregation
One remaining open issue is the lower end of the range of candidate values for the capability on the number of CCs with various combinations of Rel-15/16/17 PDCCH monitoring. This is reflected by the highlighted values the following agreement from RAN1#109-e:
Agreement
· For the UE capability parameters for carrier aggregation according to Cases 4,5,6,7 agreed in RAN1#108e, support the following value ranges:
· Case 4: Capability on the number of CCs with Rel-17 monitoring capability only
· Range of pdcch-BlindDetectionCA-R17: {[2 or 4], …, 16}
· Case 5: Capability on the number of CCs with Rel-15 monitoring capability and Rel-17 monitoring capability on different serving cells
· pdcch-BlindDetectionCA-R15 for Rel-15 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R17 for Rel-17 PDCCH monitoring capability
· Range of pdcch-BlindDetectionCA-R17 and pdcch-BlindDetectionCA-R15: {1, 2, …, 15}
· Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R17: {[3 or 4], …, 16}
· Case 6: Capability on the number of CCs with Rel-16 monitoring capability and Rel-17 monitoring capability on different serving cells
· pdcch-BlindDetectionCA-R16 for Rel-16 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R17 for Rel-17 PDCCH monitoring capability
· Range of pdcch-BlindDetectionCA-R17 and pdcch-BlindDetectionCA-R16: {1, 2, …, 15} 
· Range of pdcch-BlindDetectionCA-R16 + pdcch-BlindDetectionCA-R17: {[2 or 3], …, 16}
· Case 7: Capability on the number of CCs with Rel-15 monitoring capability, Rel-16 monitoring capability and Rel-17 monitoring capability on different serving cells
· pdcch-BlindDetectionCA-R15 for Rel-15 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R16 for Rel-16 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R17 for Rel-17 PDCCH monitoring capability
· Range of pdcch-BlindDetectionCA-R17, pdcch-BlindDetectionCA-R16, and pdcch-BlindDetectionCA-R15: {1, 2, …, 15}
· Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R16 + pdcch-BlindDetectionCA-R17: {[3 or 4], …, 16}

In our view, Rel-17 multi-slot PDCCH monitoring for 480/960 kHz SCS was designed intentionally to provide the UE with the same about of absolute time for decoding PDCCH per group of X slots (X = 4/8 for 480/960 kHz SCS) as one slot at 120 kHz SCS. Furthermore, the BD/CCE budget for multi-slot PDCCH monitoring was intentionally chosen to be the same per X slots as for 1 slot at 120 kHz SCS. For this reason, the capability on the number of CCs should not be reduced when there is a mix of cells with Rel-15 and Rel-17 monitoring compared to if Rel-15 monitoring is used on all cells. Hence, for Case 4 and Case 5 in the above agreement (corresponds to FG 24-11a and 24-11c, respectively), we prefer to leave the minimum value as 4. For Case 6 and 7 (corresponds to FG 24-11d and 24-11d, respective), the values are reduced to account for more complex Rel-16 monitoring, hence we can support a value of 3, as long as that value applies to both Case 6 and 7. We do not support a value of 2 since it is lower than the case of a mix of Rel-15 and Rel-16 monitoring. In summary we support the following:
· Range of pdcch-BlindDetectionCA-R17: {4…, 16}
· Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R17: {4…, 16}
· Range of pdcch-BlindDetectionCA-R16 + pdcch-BlindDetectionCA-R17: {3…, 16}
· Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R16 + pdcch-BlindDetectionCA-R17: {3, …, 16}

Based on the above values, propose the following:
[bookmark: _Toc111220016]For Rel-17 NR up to 71 GHz, support the following changes to FG 24-11a/c/d/e.
	24-11a
	Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs when configured with DL CA with Rel-17 PDCCH monitoring capability on all the serving cells
	Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs when configured with DL CA with Rel-17 PDCCH monitoring capability on all the serving cells
	24-4 or 24-5
	Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs when configured with DL CA with Rel-17 PDCCH monitoring capability on all the serving cells is not supported
	Per BC
	Candidate values: {[4,] 5, …, , 16}

This FG is a working assumption 
	Optional with capability signaling 

	24-11c
	Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 17 and Rel. 15 PDCCH monitoring capabilities on different carriers
	Supported combination(s) of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R17)
	24-4 or 24-5
	Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 17 and Rel. 15 PDCCH monitoring capabilities on different carriers is not supported
	Per BC
	Candidate values for pdcch-BlindDetectionCA-R15: 1 to 15

Candidate values for pdcch-BlindDetectionCA-R17: 1 to 15

Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R17: {[4,] 5, …, 16}

This FG is a working assumption
	Optional with capability

	24-11d
	Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 17 and Rel. 16 PDCCH monitoring capabilities on different carriers
	Supported combination(s) of (pdcch-BlindDetectionCA-R16, pdcch-BlindDetectionCA-R17)
	24-4 or 24-5
	Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 17 and Rel. 16 PDCCH monitoring capabilities on different carriers is not supported
	Per BC
	Candidate values for pdcch-BlindDetectionCA-R16: 1 to 15

Candidate values for pdcch-BlindDetectionCA-R17: 1 to 15

Range of pdcch-BlindDetectionCA-R16 + pdcch-BlindDetectionCA-R17: {[3,] 4, 5, …, 16}

This FG is a working assumption
	Optional with capability

	24-11e
	Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 17, Rel. 16 and Rel. 15 PDCCH monitoring capabilities on different carriers
	Supported combination(s) of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16, pdcch-BlindDetectionCA-R17)
	24-4 or 24-5
	Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 17, Rel. 16 and Rel. 15 PDCCH monitoring capabilities on different carriers is not supported
	Per BC
	Candidate values for pdcch-BlindDetectionCA-R15: 1 to 15

Candidate values for pdcch-BlindDetectionCA-R16: 1 to 15

Candidate values for pdcch-BlindDetectionCA-R17: 1 to 15

Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R16+ pdcch-BlindDetectionCA-R17: {[34,] 4, 5, …, 16}

This FG is a working assumption
	Optional with capability



We further observe that the naming of the UE capabilities pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16, and pdcch-BlindDetectionCA-R17 in the definition of FG 24-11a/c/d/e in the above table has been changed in the latest version of 38.213 to pdcch-BlindDetectionCA1, pdcch-BlindDetectionCA2, and pdcch-BlindDetectionCA3, respectively. Hence, we propose to align the capability naming between the UE capability spreadsheet and 38.213.
[bookmark: _Toc111220017]For Rel-17 NR up to 71 GHz, in the description of FG 24-11a/c/d/e update the UE capability naming from pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16, and pdcch-BlindDetectionCA-R17 to pdcch-BlindDetectionCA1, pdcch-BlindDetectionCA2, and pdcch-BlindDetectionCA3, respectively, to align with 38.213.
5.2 	UE Capabilities for Multi-Slot PDCCH Monitoring for 480/960 kHz SCS for NR-DC
In RAN1#109-e, the following agreement was made for extending the UE capabilities for multi-slot PDCCH monitoring for CA also to NR-DC:
Agreement
· The UE capability framework agreed in RAN1#108-e for CA is extended to the case of NR-DC considering different combinations of Rel-17 (per-slot group) monitoring, Rel-15 (per-slot) monitoring, and Rel-16 (per-span) monitoring within different cell groups.
· Suggest the contents under the bullets for NR-DC cases 4/5/6/7 in Proposal 2-12.2 in R1-2205280 as possible implementation of this agreement to the spec editors.

As a result of this agreement, the spec editor did extensive updates of 38.213 Section 10 to capture the UE capability framework for NR-DC. In so doing, the spec editor introduced the following UE capabilities that have not yet been captured in the UE capability spreadsheet:
· pdcch-BlindDetectionMCG-UE3
· pdcch-BlindDetectionSCG-UE3

We propose that FGs are added which correspond to these capabilities; it can be further discussed the necessary FG description and candidate values. Since any new FG has ASN.1 impact, it would be wise to define these "place holder" FGs such that RAN2 can at least define the signaling.

[bookmark: _Toc101639503][bookmark: _Toc111220018]For Rel-17 NR up to 71 GHz, define new feature groups corresponding to the UE capabilities pdcch-BlindDetectionMCG-UE3 and pdcch-BlindDetectionSCG-UE3, respectively, that have been newly added to 38.213 Section 10. RAN1 shall further discuss appropriate descriptions and candidate values for these FGs.
[bookmark: _6_Rel-17_UE]6	Rel-17 UE features on “NR Dynamic spectrum sharing (DSS)”
For the component on “PDCCH monitoring occasion(s) on sSCell for cross-carrier scheduling to Pcell/PSCell”, i.e., component 9 of FG 34-1 and component 7 of FG 34-2, following value sets are currently captured
Value 1: within the first 3 OFDM symbols of sSCell slot overlapping with the first 3 OFDM symbols of PCell/PSCell slot. 

Value 2: within the first 3 OFDM symbols of any sSCell slot overlapping with  PCell/PSCell slot

For UEs supporting FG 3-2(pdcch-MonitoringSingleOccasion) or FG 22-12 (pdcch-MonitoringSingleSpanFirst4Sym-r16), PDCCH monitoring is not restricted for first 3 symbols of a slot and for such UEs there should be no reason to restrict value1 and value2 to first 3 symbols of sSCell slot as currently captured.

	pdcch-MonitoringSingleOccasion
Indicates whether the UE supports receiving PDCCH in a search space configured to be monitored within a single span of any three contiguous OFDM symbols in a slot with the capability of supporting at least 44 blind decodes in a slot for 15 kHz subcarrier spacing.
	UE
	No
	No
	FR1 only




	pdcch-MonitoringSingleSpanFirst4Sym-r16
Indicates whether the UE supports receiving PDCCH in a search space configured to be monitored within a single span of any three contiguous OFDM symbols that are within the first four OFDM symbols in a slot with the capability of supporting at least 44 blind decodes in a slot for 15 kHz subcarrier spacing.
	UE
	No
	No
	FR1 only



We propose to update the value sets as below to remove the unnecessary restriction on PDCCH monitoring occasion(s)on sSCell. 
[bookmark: _Toc111220019]For Rel-17 NR DSS, update the value set description for component on “PDCCH monitoring occasion(s) on sSCell for cross-carrier scheduling to Pcell/PSCell”, i.e., component 9 of FG 34-1 and component 7 of FG 34-2 as shown below

Value 1: within the first 3 OFDM symbols of sSCell slot overlapping with the first 3 OFDM symbols of PCell/PSCell slot, if the UE does not indicate support of pdcch-MonitoringSingleOccasion or pdcch-MonitoringSingleSpanFirst4Sym-r16.
 
within a single span of any three contiguous OFDM symbols that are within the first four OFDM symbols of sSCell slot overlapping with the first 3 OFDM symbols of PCell/PSCell slot, if the UE indicates support of pdcch-MonitoringSingleSpanFirst4Sym-r16.  

within a single span of any three contiguous OFDM symbols of sSCell slot overlapping with the first 3 OFDM symbols of PCell/PSCell slot, if the UE indicates support of pdcch-MonitoringSingleOccasion.  

Value 2: within the first 3 OFDM symbols of any sSCell slot overlapping with PCell/PSCell slot if the UE does not indicate support of pdcch-MonitoringSingleOccasion or pdcch-MonitoringSingleSpanFirst4Sym-r16. 

within a single span of any three contiguous OFDM symbols that are within the first four OFDM symbols of any sSCell slot, if the UE indicates support of pdcch-MonitoringSingleSpanFirst4Sym-r16.  

within a single span of any three contiguous OFDM symbols of any sSCell slot, if the UE indicates support of pdcch-MonitoringSingleOccasion

6	Conclusion
Based on the discussion in the previous section we made the following observations:
Observation 1	For Rel-17 on NB-IoT and LTE-MTC, according with the RAN1#108-e agreements:
	“The type for the Rel-17 features (i.e., FGs 1-1/1-2/1-3/1-4) is “Per UE” from RAN1 perspective”
Observation 2	For Rel-17 on NB-IoT and LTE-MTC, for FG 1-1/1-2 it has been mentioned that “different frequency bands may have different difficulties to meet the necessary RF requirements to support 16-QAM (e.g. in terms of transmit / receive EVM)”
Observation 3	For Rel-17 on NB-IoT and LTE-MTC, based on “Observation 2” RAN1 decided to “Send an LS to RAN4 to ask whether 1-1/1-2 should be “per band”.
Observation 4	For Rel-17 on NB-IoT and LTE-MTC, the LS response from RAN4 [4], contains the following recommendation:
	RAN4 recommends that FG1-1 (downlink 16-QAM) can be “per UE” and FG1-2 (uplink 16-QAM) “per band”.
Observation 5	For Rel-17 on NB-IoT and LTE-MTC, from a RAN1 perspective the type for all Rel-17 features is “Per UE”, whereas RAN4 recommends that the type for FG1-2 (16-QAM for unicast NPUSCH) can be “Per Band”. Thus, to account for the recommendation:
	FG 1-2 (16-QAM for unicast NPUSCH), adopts a similar approach as in Rel-16 for LTE MIMO, where “we can have a “per UE” capability, plus a “per band” that overrides the “per UE”” capability
Based on the discussion in the previous sections we propose the following:

Proposal 1	For Rel-17 on NR-MIMO, for FG 23-7-1c candidate values of 4 and 5 are not supported.
Proposal 2	For Rel-17 NB-IoT and LTE-MTC, for FG 2-1 (16-QAM for unicast NPUSCH) the following approach is adopted:
	FG 1-2 (16-QAM for unicast NPUSCH) adopts a similar approach as in Rel-16 for LTE MIMO, where “we can have a “per UE” capability, plus a “per band” that overrides the “per UE”” capability.
Proposal 3	For Rel-17 eIAB directional collision handling in inter-donor and intra-donor DC scenarios, RAN1 to agree on the updated UE features as presented in Appendix A.
Proposal 4	For Rel-17 NR up to 71 GHz, support the following changes to FG 24-11a/c/d/e.
Proposal 5	For Rel-17 NR up to 71 GHz, in the description of FG 24-11a/c/d/e update the UE capability naming from pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16, and pdcch-BlindDetectionCA-R17 to pdcch-BlindDetectionCA1, pdcch-BlindDetectionCA2, and pdcch-BlindDetectionCA3, respectively, to align with 38.213.
Proposal 6	For Rel-17 NR up to 71 GHz, define new feature groups corresponding to the UE capabilities pdcch-BlindDetectionMCG-UE3 and pdcch-BlindDetectionSCG-UE3, respectively, that have been newly added to 38.213 Section 10. RAN1 shall further discuss appropriate descriptions and candidate values for these FGs.
Proposal 7	For Rel-17 NR DSS, update the value set description for component on “PDCCH monitoring occasion(s) on sSCell for cross-carrier scheduling to Pcell/PSCell”, i.e., component 9 of FG 34-1 and component 7 of FG 34-2 as shown below  
Value 1: within the first 3 OFDM symbols of sSCell slot overlapping with the first 3 OFDM symbols of PCell/PSCell slot, if the UE does not indicate support of pdcch-MonitoringSingleOccasion or pdcch-MonitoringSingleSpanFirst4Sym-r16.
 
within a single span of any three contiguous OFDM symbols that are within the first four OFDM symbols of sSCell slot overlapping with the first 3 OFDM symbols of PCell/PSCell slot, if the UE indicates support of pdcch-MonitoringSingleSpanFirst4Sym-r16.  

within a single span of any three contiguous OFDM symbols of sSCell slot overlapping with the first 3 OFDM symbols of PCell/PSCell slot, if the UE indicates support of pdcch-MonitoringSingleOccasion.  

Value 2: within the first 3 OFDM symbols of any sSCell slot overlapping with PCell/PSCell slot if the UE does not indicate support of pdcch-MonitoringSingleOccasion or pdcch-MonitoringSingleSpanFirst4Sym-r16. 

within a single span of any three contiguous OFDM symbols that are within the first four OFDM symbols of any sSCell slot, if the UE indicates support of pdcch-MonitoringSingleSpanFirst4Sym-r16.  

within a single span of any three contiguous OFDM symbols of any sSCell slot, if the UE indicates support of pdcch-MonitoringSingleOccasion
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Annex 1:	Enhancements to Integrated Access and Backhaul
	1. Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	31. NR_IAB_enh
	31-1
	Guard symbols 
	1) Support Rel-17 DesiredGuardSymbols reporting
2) Support Rel-17 ProvidedGuardSymbols reception
	one or more of {31-4, 31-5}
	Yes
	N/A
	Guard symbols reporting and reception associated with Case 6 and 7 timings are not supported
	per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact

Note: If an IAB node does not support a certain timing mode, the reported/provided values shall be ignored
	Optional with capability signalling.

	31. NR_IAB_enh
	31-2
	IAB-DU beam restriction indication
	Support restricted IAB-DU Beam Indication reception
	
	Yes
	N/A
	Parent-node cannot indicate restricted beams at the IAB-DU.
	per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling.

	31. NR_IAB_enh
	31-3
	IAB-MT beam recommendation indication
	Support recommended IAB-MT Beam Indication transmission

1) IAB-MT DL beam
2) IAB-MT UL beam
	
	yes
	N/A
	IAB-node cannot indicate recommended IAB-MT DL/UL beam to parent node
	Per IAB-node
	no
	no
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling.

	31. NR_IAB_enh
	31-4
	Case 6 timing alignment
	1) Support Case 6 timing alignment indication reception 
2) Support signalling to the parent-node that Case 6 Timing Mode is required for simultaneous transmission
	
	Yes
	N/A
	Switching across different timing cases (i.e., Case 1 at IAB-node, Case 6 at IAB-node, and/or Case 7 at the
Parent) is not supported. 
When to perform Case 6 timing at the IAB-node cannot be controlled by the parent node.
Whether Case 6 timing is required for simultaneous transmission at the IAB node is not known at its parent node
	per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling.

	31. NR_IAB_enh
	31-5
	Case 7 timing alignment
	1.) Support Case7 timing offset indication reception
2.) Support Case 7 timing at parent-node indication reception
	
	Yes
	N/A
	Parent-node cannot adopt both (and switch between) Case 1 and Case 7 timing. 
	per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling.

	31. NR_IAB_enh
	31-6
	DL TX power adjustment
	1.) Support Desired DL TX Power Adjustment reporting
2.) Support DL TX Power Adjustment reception
	
	Yes
	N/A
	Parent-node’s DL TX power adjustment reporting and reception is not supported.
	per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling.

	31. NR_IAB_enh
	31-7
	Desired UL TX power adjustment 
	Support Desired IAB-MT PSD range reporting
	
	Yes
	N/A
	Desired MT’s UL PSD range reporting is not supported.
	per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling.

	31. NR_IAB_enh
	31-8
	Dynamic indication of FDM soft resource availability
	Support monitoring DCI Format 2_5 scrambled by AI-RNTI for indication of FDM soft resource availability to an IAB node
	
	Yes
	N/A
	The IAB-node is unable to receive explicit availability indication for FDM Soft resources

	per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling

	31. NR_IAB_enh
	31-9
	Directional Collision Handling in DC operation

	Support for directional collision handling between MCG and SCG cell(s) of the dual parent nodes for simultaneous operation in inter-donor and/or intra-donor DC operation
	
	Yes
	14-5
	The IAB-node is unable to resolve directional collision between MCG and SCG cells in DC operation
	per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling

	31. NR_IAB_enh
	31-10
	Updated T_delta range
	Support updated T_delta range reception
	
	Yes
	31-4
	The updated T_delta range for an IAB-node operating solely in Case 6 timing is not supported.  
	Per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling.




