


3GPP TSG-RAN WG2 Meeting #113 electronic                       R2-2100554
e-meeting, 25th Jan – 5th Feb 2021                                 

Source: 			ZTE Corporation, Sanechips, CATT 
Title: 	Further discussion on scrambling ID fields
[bookmark: Source]Agenda item:		5.4.1.1
[bookmark: DocumentFor]Document for: 	Discussion and Decision
1. Introduction
During RAN2_112e meeting, companies discussed the ambiguity issue identified for scramblingID related fields in offline discussion [1]. The main intention is to clarify that: 
· For scrambling ID related fields (i.e. whose default value is defined as PCI of current serving cell). In case network does not signal the field before (e.g. UE applies default value: PCI), during handover procedure, if the parent field (Need M) is not included in handover command, then for those child scrambling ID fields, the UE will apply default value of “current” serving cell (i.e. PCI of target cell), not the PCI of source cell.
However, due to lack of consensus, and companies asked more time for internal check, so no conclusion was made, and the topic is postponed. In this contribution, we further discuss this issue and provide potential way forward. 
2. Discussion
As identified in [2], for scrambling ID related fields, e.g. hoppingId in PUCCH-ConfigCommon, the field is defined as “Need R”, based on field description, when the field is not signaled in RRC message, UE will apply the PCI of serving cell for this field. However, upon inter-cell handover, if network does not include the parent field (Need M) in Handover Command for delta configuration, it is unclear which value will be applied for this specific child field, the PCI of source cell? Or the PCI of target cell?
As observed, problem appears when “PCI of serving cell” is considered as default value, because this default value changes upon handover procedure, so it causes ambiguity issues.
According to the offline discussion in RAN2_112e, most companies think it is reasonable to apply the PCI of target cell after handover, while some companies showed their concern, and suggested to further check if this is supported by all UE implementations.
Technically, if UE maintains the PCI of source cell for scrambling ID after handover, then there will be a mismatch between gNB and UE, because gNB will use the PCI of target cell for data scrambling. To avoid the problem, network has to signal the field (e.g. hoppingId) explicitly, and this also implies that network cannot do delta configuration to the any upper level fields upon handover.
Observation 1:  Regarding the ambiguity issue identified for scramblingID fields, if UE is supposed to maintain the PCI of source cell after handover, then to avoid mismatch between gNB and UE, network has to single the field explicitly during handover, and it is unable to do delta configuration to its upper level fields upon handover. 
Take hoppingId field as an example, we have provided the corresponding parent fields as below: 
#parent field of hoppingId#
PUCCH-ConfigCommon ::=              SEQUENCE {
    pucch-ResourceCommon                INTEGER (0..15)             OPTIONAL,   -- Cond InitialBWP-Only
    pucch-GroupHopping                  ENUMERATED { neither, enable, disable },
    hoppingId                           INTEGER (0..1023)           OPTIONAL,   -- Need R
    p0-nominal                          INTEGER (-202..24)          OPTIONAL,   -- Need R
    ...
}
#parent field of PUCCH-ConfigCommon#
BWP-UplinkCommon ::=                SEQUENCE {
    genericParameters                   BWP,
    rach-ConfigCommon                   SetupRelease { RACH-ConfigCommon }         OPTIONAL,   -- Need M
    pusch-ConfigCommon                  SetupRelease { PUSCH-ConfigCommon }        OPTIONAL,   -- Need M
    pucch-ConfigCommon                  SetupRelease { PUCCH-ConfigCommon }        OPTIONAL,   -- Need M
    ...,
    [[
    rach-ConfigCommonIAB-r16            SetupRelease { RACH-ConfigCommon }          OPTIONAL,   -- Need M
    useInterlacePUCCH-PUSCH-r16         ENUMERATED {enabled}                       OPTIONAL,   -- Need R
    msgA-ConfigCommon-r16               SetupRelease { MsgA-ConfigCommon-r16 }     OPTIONAL    -- Cond SpCellOnly2
    ]]
}
#parent field of BWP-UplinkCommon#
UplinkConfigCommon ::=              SEQUENCE {
    frequencyInfoUL                     FrequencyInfoUL   OPTIONAL,   -- Cond InterFreqHOAndServCellAdd
    initialUplinkBWP                    BWP-UplinkCommon  OPTIONAL,   -- Cond ServCellAdd
    dummy                               TimeAlignmentTimer
}
#parent field of UplinkConfigCommon#
ServingCellConfigCommon ::=         SEQUENCE {
    physCellId                          PhysCellId                 OPTIONAL,   -- Cond HOAndServCellAdd,
    downlinkConfigCommon                DownlinkConfigCommon       OPTIONAL,   -- Cond HOAndServCellAdd
    uplinkConfigCommon                  UplinkConfigCommon         OPTIONAL,   -- Need M
    supplementaryUplinkConfig           UplinkConfigCommon         OPTIONAL,   -- Need S
    n-TimingAdvanceOffset               ENUMERATED { n0, n25600, n39936 }   OPTIONAL,   -- Need S
    ssb-PositionsInBurst                CHOICE {
        shortBitmap                         BIT STRING (SIZE (4)),
        mediumBitmap                        BIT STRING (SIZE (8)),
        longBitmap                          BIT STRING (SIZE (64))
    }                                                               OPTIONAL, -- Cond AbsFreqSSB
    ssb-periodicityServingCell          ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160, spare2, spare1 }   OPTIONAL, -- Need S
    dmrs-TypeA-Position                 ENUMERATED {pos2, pos3},
    lte-CRS-ToMatchAround               SetupRelease { RateMatchPatternLTE-CRS }                            OPTIONAL, -- Need M
    rateMatchPatternToAddModList        SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPattern   OPTIONAL, -- Need N
    rateMatchPatternToReleaseList       SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPatternId OPTIONAL, -- Need N
    ssbSubcarrierSpacing                SubcarrierSpacing                                                   OPTIONAL, -- Cond HOAndServCellWithSSB
    tdd-UL-DL-ConfigurationCommon       TDD-UL-DL-ConfigCommon                                              OPTIONAL, -- Cond TDD
    ss-PBCH-BlockPower                  INTEGER (-60..50),
    ...,
    [[
    channelAccessMode-r16               CHOICE {
        dynamic                             NULL,
        semiStatic                          SemiStaticChannelAccessConfig-r16
    }                                                   OPTIONAL, -- Cond SharedSpectrum
    discoveryBurstWindowLength-r16          ENUMERATED {ms0dot5, ms1, ms2, ms3, ms4, ms5}                   OPTIONAL, -- Need R
    ssb-PositionQCL-r16                     SSB-PositionQCL-Relation-r16                                    OPTIONAL, -- Cond SharedSpectrum
    highSpeedConfig-r16                     HighSpeedConfig-r16                                             OPTIONAL  -- Need R
    ]]
}
In above example, if network must signal hoppingId field explicitly upon handover, then at least those green highlighted fields are required be signaled as well. This would definitely increase the size of handover command, and further increase the risk of handover failure. So from network perspective, “non-support of delta configuration” is a very unreasonable request, and it violates the design of “Need M”.
Observation 2:  From network perspective, it is very undesirable to must signal parent fields, because it will increase the size of handover command, and it violates the design of “Need M”. 
So if not all UE implementations support the intended behaviour (e.g. apply PCI of target cell after handover), to solve the problem, following solutions are on the table:
· Solution 1: Capture the intended UE behaviour in specification, do not allow UE to implement differently. This implies that any UEs that do not support this need to be (on-air) updated.
· Solution 2: Introduce an incapability bit, used to indicate whether the UE does not support the intended behaviour. And network signals the field explicitly only for the UEs that signaled this capability.   
From network perspective, solution 2 requires network to implement different mechanisms for different UEs, and incapability is not encouraged based on previous RAN2 agreement. So we would suggest to go for solution 1.
Proposal 1: RAN2 confirms that:
· For scrambling ID related fields (i.e. whose default value is defined as PCI of current serving cell). In case network does not signal the field before (e.g. UE applies default value: PCI), upon handover, if the parent field (Need M) is not included in handover command, then for those child scrambling ID fields, the UE should apply default value of “current” serving cell (i.e. PCI of target cell, not the PCI of source cell).
According to company feedbacks during offline discussion [1], clarification can be added to the field description of specific fields. Based on our analysis, at least the following fields are involved:
· PUCCH-ConfigCommon→hoppingId;
· ControlResourceSet→pdcch-DMRS-ScramblingID;
· DMRS-DownlinkConfig→scramblingID0, scramblingID1;
· DMRS-UplinkConfig→transformPrecodingDisabled→scramblingID0, scramblingID1;
· DMRS-UplinkConfig→…→DMRS-UplinkTransformPrecoding-r16→pi2BPSK-ScramblingID0, pi2BPSK-ScramblingID1
The corresponding CRs are provided in [3][4].
Proposal 2: Agree the CR in [3][4].
3. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following proposal:
[bookmark: _Toc535476034]Observation 1:  Regarding the ambiguity issue identified for scramblingID fields, if UE is supposed to maintain the PCI of source cell after handover, then to avoid mismatch between gNB and UE, network has to single the field explicitly during handover, and it is unable to do delta configuration to its upper level fields upon handover. 
Observation 2:  From network perspective, it is very undesirable to must signal parent fields, because it will increase the size of handover command, and it violates the design of “Need M”. 
Proposal 1: RAN2 confirms that:
· For scrambling ID related fields (i.e. whose default value is defined as PCI of current serving cell). In case network does not signal the field before (e.g. UE applies default value: PCI), upon handover, if the parent field (Need M) is not included in handover command, then for those child scrambling ID fields, the UE should apply default value of “current” serving cell (i.e. PCI of target cell, not the PCI of source cell).
Proposal 2: Agree the CR in [3][4].
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