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1 Introduction

This document presents the summary of email discussion/approval [102-e-NR-UEFeatures-MobEnh-02] during RAN1 #102-e. According to the Chairman’s Notes:
	[102-e-NR-UEFeatures-MobEnh-02] Email discussion/approval for basic UE feature groups for NR mobility enhancements, till 8/26 – Ralf (AT&T)

· FG 21-1a is a basic FG for NR mobility enhancements

· FG 21-1b is optional with capability signaling


The following was discussed and agreed during RAN1 #102-e within the scope of [102-e-NR-UEFeatures-MobEnh-02]. All proposals are based on the latest RAN1 UE features list for Rel-16 NR in [1] with updates agreed during [102-e-NR-UEFeatures-MobEnh-01].
2 Summary of email discussion/approval [102-e-NR-UEFeatures-MobEnh-02]
The following are the proposals based on the contributions submitted to RAN1 #102-e. 
Proposal 1: Adopt the following changes highlighted in red
	21-1a
	Intra-frequency DAPS HO
	Support of  intra-frequency DAPS-HO 

 

1) Support of simultaneous DL reception of PDCCH and PDSCH from source and target cell in DAPS-HO

2)  Support of PDCCH blind decoding capability in the first MCG and second MCG.

3) Support of cancelling UL transmission to the source cell for intra-frequency DAPS-HO
	DAPS

(Note: RAN2 feature)
	Yes
	N/A
	The network cannot configure UE with intra-frequency DAPS HO 
	Per Band
	No
	N/A
	N/A
	
	Optional with capability signalling

A UE that supports DAPS must indicate this FG is supported


Companies are invited to express their views in the table below.
	Company
	Comments/Questions/Suggestions

	ZTE [2]
	It can be seen that UE feature on mobility enhancement has been almost finalized. The basic feature group should be discussed at this stage according to the consensus in RAN#88-e. In fact, this has been involved in the discussion in RAN1#101-e. It would be better if the UE can support both intra-frequency and inter-frequency DAPS handover as basic feature group. It was argued that this will increase the cost and complexity to the UE and therefore objected by some companies in RAN1#101-e. In practice, the majority of handover scenarios are intra-frequency handover. Therefore, supporting intra-frequency DAPS should have a higher priority considering the commercial value and the UE cost. If a UE supports DAPS handover, at least FG 21-1a should be supported. 

	Nokia, Nokia Shanghai Bell [3]
	FGs 21-1a and 21-1b are the main FGs that define whether or not the UE supports DAPS HO, with the remaining FGs providing indication of extra functionalities the UE may or may not support. In RAN1#101-e RAN1 has debated the following options for a UE supporting DAPS HO:

1) Intra- and inter-frequency HO need to be supported

2) At least intra-frequency HO needs to be supported

3) UE can choose which type of HO to support

In general, we understand the concern of UE chipset vendors that intra-frequency DAPS HO is the most complex mode of operation, and that seems to be the key motivation for the proponents of option 3 above. However, whether a handover is intra- or inter-frequency in reality is determined by the network deployment and RRM decisions, and is not something the UE is able to influence significantly. In actual deployments, the most handovers occur when users have no data (in which case DAPS is not useful), and out of the handovers where users have an ongoing data sessions, vast majority are intra-frequency handovers. Inter-frequency handovers are usually not performed unless necessary, but it is important that they can be supported in those deployments as well. 

Both FG 21-1a and FG 21-1b are basic feature groups for UEs supporting DAPS HO: UE indicating support for FG21-1b shall also support FG21-1a on the frequencies where FG21-1b is indicated.

	Qualcomm
	We do not support the proposal. We also do not see the need for defining any basic feature group for DAPS at least in RAN1. 

	Ericsson
	We support the proposal. We agree with Nokia’s argument – a UE that does not support intra-frequency DAPS does not need advertise to support of DAPS.

	Intel
	While we can sympathize with Nokia’s comment. We would like to ask companies on how they wanted to implement this in the specification.
The current 331 has implemented DAPS capability as follows:

Implemented 21-1a as part of BandCombinationList

BandParameters-v1610 ::=         SEQUENCE {

    srs-TxSwitch-v1610               SEQUENCE {

        supportedSRS-TxPortSwitch-v1610  ENUMERATED {t1r1-t1r2, t1r1-t1r2-t1r4, t1r1-t1r2-t2r2-t2r4, t1r1-t1r2-t2r2-t1r4-t2r4,

                                                         t1r1-t2r2, t1r1-t2r2-t4r4}

    }                                                                              OPTIONAL,

    intraFreqDAPS-Parameters-r16      SEQUENCE {

        intraFreqDiffSCS-DAPS-r16                        ENUMERATED {supported}    OPTIONAL,

        intraFreqDAPS-r16                                ENUMERATED {supported}    OPTIONAL,

        intraFreqAsyncDAPS-r16                           ENUMERATED {supported}    OPTIONAL,

        intraFreqMultiUL-TransmissionDAPS-r16            ENUMERATED {supported}    OPTIONAL,

        intraFreqTwoTAGs-DAPS-r16                        ENUMERATED {supported}    OPTIONAL,

        intraFreqSemiStaticPowerSharingDAPS-Mode1-r16    ENUMERATED {supported}    OPTIONAL,

        intraFreqSemiStaticPowerSharingDAPS-Mode2-r16    ENUMERATED {supported}    OPTIONAL,

        intraFreqDynamicPowersharingDAPS-r16             ENUMERATED {short, long}  OPTIONAL
    }                                                                              OPTIONAL
}

Implemented 21-1b as CA-ParametersNR (which is per band combination, indicated for each band in BandCombinationList)

CA-ParametersNR-v1610 ::=           SEQUENCE {

     -- R1 9-3: Parallel MsgA and SRS/PUCCH/PUSCH transmissions across CCs in inter-band CA
    parallelTxMsgA-SRS-PUCCH-PUSCH-r16                ENUMERATED {supported}            OPTIONAL,

     -- R1 9-4: MsgA operation in a band combination including SUL

    msgA-SUL-r16                                      ENUMERATED {supported}            OPTIONAL,

    -- R1 10-9c: Joint search space group switching across multiple cells

    jointSearchSpaceGroupSwitchingAcrossCells-r16     ENUMERATED {supported}            OPTIONAL,

    -- R1 14-5: Half-duplex UE behaviour in TDD CA for same SCS

    half-DuplexTDD-CA-SameSCS-r16                     ENUMERATED {supported}            OPTIONAL,

    -- R1 18-4: SCell dormancy within active time

    scellDormancyWithinActiveTime-r16                 ENUMERATED {supported}            OPTIONAL,

    -- R1 18-4a: SCell dormancy outside active time

    scellDormancyOutsideActiveTime-r16                ENUMERATED {supported}            OPTIONAL,

    -- R1 18-6: Cross-carrier A-CSI RS triggering with different SCS

    crossCarrierA-CSI-trigDiffSCS-r16                 ENUMERATED {higherA-CSI-SCS,lowerA-CSI-SCS,both}    OPTIONAL,

    -- R1 18-6a: Default QCL assumption for cross-carrier A-CSI-RS triggering

    defaultQCL-CrossCarrierA-CSI-Trig-r16             ENUMERATED {supported}            OPTIONAL,

    -- R1 18-7: CA with non-aligned frame boundaries for inter-band CA

    interCA-NonAlignedFrame-r16                       ENUMERATED {supported}            OPTIONAL,

    simul-SRS-Trans-InterBandCA-r16                   INTEGER (1..2)                    OPTIONAL,

    daps-Parameters-r16                   SEQUENCE {

        asyncDAPS-r16                           ENUMERATED {supported}                  OPTIONAL,

        interFreqDAPS-r16                       ENUMERATED {supported}                  OPTIONAL,

        interFreqDiffSCS-DAPS-r16               ENUMERATED {supported}                  OPTIONAL,

        multiUL-TransmissionDAPS-r16            ENUMERATED {supported}                  OPTIONAL,

        semiStaticPowerSharingDAPS-Mode1-r16    ENUMERATED {supported}                  OPTIONAL,

        semiStaticPowerSharingDAPS-Mode2-r16    ENUMERATED {supported}                  OPTIONAL,

        dynamicPowersharingDAPS-r16             ENUMERATED {short, long}                OPTIONAL,

        ul-TransCancellationDAPS-r16            ENUMERATED {supported}                  OPTIONAL
    }                                                                                   OPTIONAL,
    codebookParametersPerBC-r16           CodebookParameters-v1610                      OPTIONAL
}
Therefore, from our understanding there is no separate capability signaling called DAPS that indicates UE support DAPS. In fact, the intra-frequency and inter-freuquency DAPS is the “DAPS indication” from RAN2 perspective. So, to state that “A UE that supports DAPS must indicate this FG is supported” seems cyclic. From our understanding the indication of support intra-frequency DAPS is indicating UE supports DAPS feature.

Not sure what the “A UE that supports DAPS must indicate this FG is supported” is trying to do.

Do companies want to create a new capability bit that indicates DAPS and if that new DAPS capability bit is enabled, the intra-frequency DAPS is indicated? From Intel perspective, this seems quite redundant.
If the intention is something else, we would like to get some clarification.

Reading the rest of Nokia’s comment, from our understanding the last comment from Nokia is suggesting in the end to put a dependency between 21-1a and 21-1b. Basically, in the dependency column for 21-1b, put feature 21-1a as prerequisite.  We are open to discuss this further, but we were not sure if this (defining dependency) is what companies wanted or whether it is something else. We initially understood the discussion on the basic feature set was on the discussion on prerequisite and dependency column descriptions. But looking at the proposal, we are not sure anymore.
Anyway in both cases, it would be great if we can get some clarification on the intent of the proposal and clarification on how companies think this would be implemented in RRC.

	Nokia, NSB v2
	Replying to Intel’s comments above, our main intention is that a UE cannot cherry pick which of 21-1a or 21-1b it supports as 21-1b only is not useful for most practical deployments. Indeed in a previous meeting we have tried to compromise on making 21-1a as prerequisite for 21-b, but that was not agreed then, and in the meantime we have received feedback from operators that it is important for them that both 21-1a and 21-1b are supported by the UEs, as the case of using inter or intra-frequency HO is a matter of deployment and there are scenarios where both are needed for the same operator. In any case it should be clear that intra-frequency DAPS is by far the main requirement, and a UE that does not support at the very least 21-1a cannot be claimed to support DAPS in practice. In our view it is sufficient to indicate to RAN2 that from a RAN1 perspective we assume both types of HO are supported by the UE, and it is up to RAN2 on how this is captured on their specifications. 

	Apple
	We don’t support this proposal. Actually, we are not sure we understand the proposal correctly, i.e., “A UE that supports DAPS must indicate this FG is supported”. What is the standard impact of this proposal? As FG21-1a and FG21-1b are independent FGs, UE can report capability of FG21-1a or FG21-1b or none of them, then network can determine whether intra-/inter- DAPS HO is configured, or DAPS HO is not configured.  

	MTK
	From chip vendor’s view, intra-frequency DAPS HO is the most complex mode of operation as Nokia mentioned, so we would prefer to make it optional. However, since this topic has been discussed for a long time, we can consider to take FL Proposal 1 while we share the same question with Intel and Apple that the spec impact of this proposal should be clarified.


Proposal 2: Adopt the following changes highlighted in red

· Alt. 1
	21-1b
	Inter-frequency DAPS HO
	Support of  inter-frequency DAPS-HO 

 

1) Support of simultaneous DL reception of PDCCH and PDSCH from source and target cell in DAPS-HO

 

2) Support of PDCCH blind decoding capability in the first MCG and second MCG.

 
	DAPS

(Note: RAN2 feature)
	Yes
	N/A
	The network cannot configure UE with inter-frequency DAPS HO 
	Per BC
	No
	N/A
	N/A
	
	[Optional with capability signalling]


· Alt. 2

	21-1b
	Inter-frequency DAPS HO
	Support of  inter-frequency DAPS-HO 

 

1) Support of simultaneous DL reception of PDCCH and PDSCH from source and target cell in DAPS-HO

 

2) Support of PDCCH blind decoding capability in the first MCG and second MCG.

 
	DAPS

(Note: RAN2 feature)
	Yes
	N/A
	The network cannot configure UE with inter-frequency DAPS HO 
	Per BC
	No
	N/A
	N/A
	
	[Optional with capability signalling]
A UE that supports DAPS must indicate this FG is supported


Companies are invited to express their views in the table below.
	Company
	Comments/Questions/Suggestions

	ZTE [2]
	The capability of supporting DAPS handover is separately defined for two cases, i.e. intra-frequency handover and inter-frequency handover. In RAN1#101-e, FG 21-1a for intra-frequency DAPS and FG 21-1b for inter-frequency DAPS handover were discussed. The discussion mainly focused on whether FG 21-1a and FG 21-1b are optional or mandatory and also the prerequisite. It was only agreed that FG 21-1a is optional with capability signaling. In our understanding, since DAPS handover is an optional capability for the UE, the support of inter-frequency should also be optional. 

The consequence if the UE does not support FG 21-1b in the agreed UE feature list is the network cannot configure the UE with DAPS handover, which is not correct. Because it is possible that a UE can only supports DAPS handover for one case, e.g. intra-frequency DAPS handover. Therefore, the consequence if FG 21-1b is not supported should be the network cannot configure the UE with inter-frequency DAPS handover.

	Nokia, Nokia Shanghai Bell [3]
	FGs 21-1a and 21-1b are the main FGs that define whether or not the UE supports DAPS HO, with the remaining FGs providing indication of extra functionalities the UE may or may not support. In RAN1#101-e RAN1 has debated the following options for a UE supporting DAPS HO:

4) Intra- and inter-frequency HO need to be supported

5) At least intra-frequency HO needs to be supported

6) UE can choose which type of HO to support

In general, we understand the concern of UE chipset vendors that intra-frequency DAPS HO is the most complex mode of operation, and that seems to be the key motivation for the proponents of option 3 above. However, whether a handover is intra- or inter-frequency in reality is determined by the network deployment and RRM decisions, and is not something the UE is able to influence significantly. In actual deployments, the most handovers occur when users have no data (in which case DAPS is not useful), and out of the handovers where users have an ongoing data sessions, vast majority are intra-frequency handovers. Inter-frequency handovers are usually not performed unless necessary, but it is important that they can be supported in those deployments as well. 

Both FG 21-1a and FG 21-1b are basic feature groups for UEs supporting DAPS HO: UE indicating support for FG21-1b shall also support FG21-1a on the frequencies where FG21-1b is indicated.

	Qualcomm
	We support Alt.1 of the proposal

	Ericsson
	We support Alt.1 of the proposal. 

	Samsung 
	Support Alt.1

	Intel
	Similar comment as the first proposal.

For Alt 2, it is the same thing as changing the prerequisite column “DAPS (Note:RAN2 feature” to “21-1a”? If so, we would prefer to describe it this way. We don’t quite understand what it mean to add “A UE that supports DAPS must indicate this FG is supported” to the optional/mandatory description field of the capability.

Assuming that above is the intent, in such case we prefer Alt 1. 
Supporting 21-1a and 21-1b from baseband logic and functionalities perspective might be more straightforward. However, as soon as we start dealing with band combinations and bands for RF subsystems. Things are not always very clear cut. The RF subsystem needs to factor into account various aspects and there could be challenges depending on which band combination and band. This is why we understood the feature to be indicated as per BC.
If the above is not the intent, we would like to for clarification on what the Alt 2 is supposed to do.

	Nokia, NSB v2
	We understand the concern from Intel, and it is true that things get more complex when we start dealing with the BCs themselves. Our understanding is that we can provide the information to RAN2 from a RAN1 point of view, and it is up to RAN2 how to factor in the protocol aspects, including the interaction with band combinations. The main issue for RAN2 to handle is that it’s clear which FGs are dependent on each other and how.

	Apple
	We support Alt.1 of the proposal

	MTK
	We support Alt. 1.


3 Conclusion

After further discussion by email on the RAN1 email reflector the following was agreed:
Agreement: Adopt the following changes highlighted in red
	21-1b
	Inter-frequency DAPS HO
	Support of  inter-frequency DAPS-HO 

 

1) Support of simultaneous DL reception of PDCCH and PDSCH from source and target cell in DAPS-HO

 

2) Support of PDCCH blind decoding capability in the first MCG and second MCG.

 
	DAPS

(Note: RAN2 feature)
	Yes
	N/A
	The network cannot configure UE with inter-frequency DAPS HO 
	Per BC
	No
	N/A
	N/A
	 
	[Optional with capability signalling]
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