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1   Introduction
There is an LS sent from RAN2 to RAN1 and RAN4 about the application of FDD/TDD differentiation of the Rel-15 feature groups to SDL and SUL bands. In this contribution, we would like to share our view on this topic and provide the reply LS based on our analysis.

2   Discussion

The content of LS is as follows:
UE includes the xDD capabilities for the per-UE capabilities which need to be differentiated on the duplex mode(s). RAN2 discussed how to differentiate the UE capabilities by xDD for the SUL/ SDL bands, but RAN2 agreed that this issue cannot be solved without further information from RAN1/RAN4.

RAN2 understands that if a SUL/SDL band corresponds to TDD or FDD band, it applies UE capability for TDD or FDD. According to clause 5.2 in 38.101-1 v15.9.0, NR operating bands in FR1 are defined in Table 5.2-1. There are 2 SDL bands (i.e. n75, n76) and 6 SUL bands (i.e. n80, n81, n82, n83, n84, n86) and all these bands have corresponding TDD or FDD bands. For Rel-16, there are 3 SDL bands (i.e. n29, n75, n76) and 8 SUL bands (i.e. n80, n81, n82, n83, n84, n86, n89, n95) i.e. new bands for n29, n89, n95 are introduced according to the table in 38.101-1 v16.30. It is unclear whether all these bands correspond to TDD or FDD bands. Therefore, it is unclear how UE capability for FDD or TDD can be applied to SDL/SUL in Rel-15 and Rel-16.
RAN2 would like to ask RAN4/RAN1 to answer the following questions:


Question 1: Could per-UE capabilities for SUL/SDL bands be differentiated on the duplex mode(s) for Rel-15 and Rel-16? 

Question 2: Which duplex mode(s) (i.e. FDD or TDD) for the per-UE capabilities which are differentiated by FDD and TDD are applied for SUL/SDL in both Rel-15 and Rel-16?
In Table 1 we list all the related feature groups.
Table 1: RAN2 signaling for feature groups defined per-UE with differentiation of FDD/TDD
	Parent capability signaling
	Capability signaling for feature group

	Phy-ParametersXDD-Diff
	dynamicSFI

	
	twoPUCCH-F0-2-ConsecSymbols

	
	twoDifferentTPC-Loop-PUSCH

	
	twoDifferentTPC-Loop-PUCCH

	
	dl-SchedulingOffset-PDSCH-TypeA

	
	dl-SchedulingOffset-PDSCH-TypeB

	
	ul-SchedulingOffset

	MAC-ParametersXDD-Diff
	skipUplinkTxDynamic

	
	logicalChannelSR-DelayTimer

	
	longDRX-Cycle

	
	shortDRX-Cycle

	
	multipleSR-Configurations

	
	multipleConfiguredGrants

	MeasAndMobParametersMRDC-XDD-Diff
	sftd-MeasPSCell

	
	sftd-Meas-Cell

	MeasAndMobParametersMRDC-XDD-Diff-v1560
	sftd-MeasPSCell-NEDC



	MeasAndMobParametersMRDC-XDD-Diff-v1610
	condPSCellChangeParametersXDD-Diff-r16

	
	{condPSCellChange-r16

	
	condPSCellChangeTwoTriggerEvents-r16}

	
	pscellT312-r16

	MeasAndMobParametersXDD-Diff
	intraAndInterF-MeasAndReport

	
	eventA-MeasAndReport

	
	handoverInterF

	
	handoverLTE-EPC

	
	handoverLTE-5GC

	
	sftd-MeasNR-Neigh

	
	sftd-MeasNR-Neigh-DRX

	
	condHandoverParametersXDD-Diff-r16

	
	{condHandover-r16

	
	condHandoverFailure-r16

	
	condHandoverTwoTriggerEvents-r16}

	
	pcellT312-r16

	
	handoverIntraF-IAB-r16

	
	eutra-AutonomousGaps-r16

	MeasAndMobParametersXDD-Diff
	eutra-AutonomousGapsNEDC-r16

	
	eutra-AutonomousGapsNRDC-r16

	
	nr-AutonomousGaps-r16

	
	nr-AutonomousGaps-ENDC-r16

	
	nr-AutonomousGapsNEDC-r16

	
	nr-AutonomousGapsNRDC-r16

	
	handoverUTRA-FDD-r16


All those feature groups are specified in either RAN1 or RAN2. According to our knowledge, the main reasons to differentiate FDD or TDD for those feature groups are that the IoDT was considered and some feature groups like dl-SchedulingOffset-PDSCH-TypeA and ul-SchedulingOffset are more important for TDD than FDD. For the other feature groups related to measurement, one of the reasons would be that the RRM requirements would be different between FDD and TDD and application of RRM requirements depends on whether UE supports TDD and/or FDD.

Generally speaking, it seems difficult for RAN4 to provide the reply since RAN4 seems not involved in the discussion to decide the differentiation of those feature groups with respect to FDD or TDD, which were decided in RAN1 or RAN2. From RAN4 perspective, some SUL bands are derived from FDD while others are derived from TDD, which are clearly stated in the LS. 
In our view, the operation of SUL seems like a FDD bands. And most of the feature groups for measurement and downlink are irrelevant to SUL bands. Thus we prefer to view SUL bands as FDD bands for the application of differentiation of FDD or TDD                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     to the per-UE feature group.
For SDL, it is used as SCell and in a downlink only mode. The corresponding uplink transmission is done on the other bands. Within SDL band there is no uplink transmission or uplink slot. It has purely downlink slots. So SDL is more like the downlink operating bands for FDD bands. So we would like to view SDL bands as FDD bands.
Based on the analysis, we have the following proposal:

· Proposal: Apply the value of per-UE capabilities indicated by FDD bands for SUL and SDL in both Rel-15 and Rel-16, when those per-UE capabilities are differentiated by FDD and TDD.
The draft reply LS is attached in the Annex.
3   Conclusion
In this contribution, we discuss how to apply the per-UE capabilities which are differentiated by FDD and TDD for SUL and SDL bands. According to our analysis, we propose that
· Proposal: Apply the per-UE capabilities indicated as FDD bands for SUL and SDL in both Rel-15 and Rel-16, when those per-UE capabilities are differentiated by FDD and TDD.
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1. Overall Description:

RAN4 would like to thank RAN2 for the questions on application of per-UE features differentiated by FDD and TDD for SUL and SDL bands. After the discussion, RAN4 responses are as follows:

Question 1: Could per-UE capabilities for SUL/SDL bands be differentiated on the duplex mode(s) for Rel-15 and Rel-16? 
Answer 1: Yes
Question 2: Which duplex mode(s) (i.e. FDD or TDD) for the per-UE capabilities which are differentiated by FDD and TDD are applied for SUL/SDL in both Rel-15 and Rel-16?
Answer 2: In RAN4 understanding, regarding all the UE capabilities differentiated by FDD and TDD, the reported UE capability value for FDD should be applied to SUL or SDL band in both Rel-15 and Rel-16, if the capabilities can be applicable to SUL or SDL band.
2. Actions:

To RAN2
ACTION: 
RAN4 respectfully asks RAN2 to take the above information into account.
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