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1. Introduction
In RAN2_116bis-e meeting, the following agreements are made for NCSG:
	· Re-use the Rel-16 NeedForGap reporting like procedure for NCSG reporting:
- UE indicates capability on NCSG support in UE capability reporting (FFS on UE capability reporting details).  
- NW configures the NCSG reporting in RRCReconfiguration and RRCResume message.
- UE reports the NCSG capabilities in RRCReconfigurationComplete and RRCResumeComplete messages.
· Agree that NCSG can be configured as per UE, (per FR1 and per FR2 patterns is FFS). 
· FFS if NCSG patterns corresponding to legacy patterns #0 and #1 are mandatorily supported if UE supports NCSG. And to further discuss UE capability between reporting an indicator of NCSG feature support and reporting supported NCSG patterns
· Detailed design same as Rel-16 NeedForGap, support NCSG reporting for both intra-frequency and inter-frequency. FFS Inter RAT


According the open issue list in [1], in this contribution, we discuss the two issues below and share our view.
- N1-6: Introduction of signalling for enabling the derivation of SSB indexes of target cell(s) on a frequency different than serving cell frequency from serving cell timing, to increase NCSG efficiency.
- N1-7: Whether the reporting of R17 gap requirement information (e.g. needForNCSG-InfoNR) should be combined with R16 gap requirement information (i.e. NeedForGapsInfoNR) or the R17 NCSG requirement information could be reported independently.
2. New field for deriving SSB indexes 
For open issue N1-6, RAN4 mentions the followings in their new LS [2]
	Besides, RAN4 identified that efficiency of NCSG can be increased if the SSB indexes of target cell(s) on a frequency different than serving cell frequency can be derived from a serving cell. However, the flag deriveSSB-IndexFromCell introduced in R15 can only enable UE to derive SSB indexes of target cell(s) on the same frequency as the serving cell frequency. RAN4 kindly asks RAN2 to design the corresponding signalling for enabling the derivation of SSB indexes of target cell(s) on a frequency different than serving cell frequency from serving cell timing, to increase NCSG efficiency.
The new signaling can only be configured if the SCS of SSB is the same between target cell and the serving cell which is used for SSB indexes derivation. 
· The new signaling can be used in both FR1 and FR2.
· UE needs to be indicated which serving cell to be referred from under CA.
· The indication can be per-MO


The existing deriveSSB-IndexFromCell field is used to indicate UE whether all cells on the same frequency are synchronized, thus for inter-frequency MO, the UE is required to detect at least one neighbor cell, and use the timing of the detected cell to derive the SSB index of other neighbor cells on that frequency.
Regarding RAN4’s new requirement, it requires the network to indicate the association between inter-frequency MO with a serving cell, whose SFN and frame boundary of serving cell and inter-frequency neighbor cells are aligned, in general, the signaling design is straightforward, like adding a new field in SSB-ConfigMobility in MeasObjectNR, see below example:

SSB-ConfigMobility::=               SEQUENCE {
    ssb-ToMeasure                           SetupRelease { SSB-ToMeasure }        OPTIONAL,   -- Need M
    deriveSSB-IndexFromCell             BOOLEAN,
    ss-RSSI-Measurement                         SS-RSSI-Measurement               OPTIONAL,   -- Need M
    ...,
    [[
    ssb-PositionQCL-Common-r16              SSB-PositionQCL-Relation-r16          OPTIONAL,  -- Cond SharedSpectrum
    ssb-PositionQCL-CellsToAddModList-r16   SSB-PositionQCL-CellsToAddModList-r16   OPTIONAL,   -- Need N
    ssb-PositionQCL-CellsToRemoveList-r16   PCI-List                                OPTIONAL    -- Need N
    ]],
     [[
     deriveSSB-IndexFromServingCell-r17        ServCellIndex                     OPTIONAL,  -- Cond Inter-f
     ]]
}

Proposal 1: Add a new field “deriveSSB-IndexFromServingCell-r17” in SSB-ConfigMobility in MeasObjectNR with value range refers to serving cell index (i.e. ServCellIndex). 
The new field is only applicable to inter-freq MOs, and the network may only indicate the field when deriveSSB-IndexFromCell is set to “true” in the same MO (means all cells on that frequency are already synchronized). 
Proposal 2: The new field can be configured only if existing deriveSSB-IndexFromCell in the same MO is set to true.
In addition, one issue needs further discussion. In real deployment, the network may configure an inter-freq MO in order to add new SCell, and once the SCell is added, the configured MO will become intra-freq MO (or serving MO), so if the network first configures inter-freq MO1 together with the new field set to “e.g. PCell”, once SCell is added and the MO1 is changed toa an intra-freq MO, whether the network must reconfigure the MO in order to release the new field? 
Observation 1: For a given MO, it may change from intra-freq MO to inter-freq MO after SCell addition, and vice versa. 
In our view, modification of measurement object will cause measurement reset (e.g. TTT reset), so it is better to avoid MO update as much as possible. So one possible way is to allow the network to maintain the new field when SCell is added, and from UE perspective, the UE can continue use or ignore the field if it is not released by the network.
Proposal 3: Allow the network to indicate the new field even if the MO is regarded as intra-frequency MO. In this case, it is up to the UE to decide whether to use or ignore the field.
In addition, we think there is no need to define new capability for this configuration, which means a UE supports NCSG should mandatorily support this new RRC signaling. 
Proposal 4: A UE supports NCSG should support the new field, additional UE capability is not needed. 
3. Report of NCSG capability
Open issue N1-7 relates to the signaling design of NCSG capability reporting, as agreed in RAN2/4, it is proposed to reuse NeedForGap framework, and the detailed signaling has two options:
· Option 1: R17 IE only indicates the need of NCSG, the network needs to combine the R16 NeedForGap capability(gap, no-gap) and R17 IE (ncsg, no-ncsg) to determine the overall gap requirements;
· Option 2: Define a separate R17 NeedForNCSG capability report with value range {gap, ncsg, no-gap-no-ncsg}, the network can determine the gap requirement purely based on the R17 reported gap capability. 
Option 2 is aligned with the latest running CR in [4]. In our view, we also prefer Option 2 because Option 1 requires further clarification on the combining mechanisms. In addition, we notice RAN4 is discussing NCSG for CSI-RS based inter-frequency measurement without gap, so from signaling point of view, using separate signaling is better for future extension.
Proposal 5: Define a separate R17 NeedForNCSG capability structure for NCSG, the reported value range is {gap, ncsg, nogap-noNcsg} (same as the latest running CR).
If P5 can be agreed, another issue is whether the network can enable R16 NeedForGap and R17 NeedForNCSG reporting at the same time? 
From network perspective, different gNBs may support different functions, according to R16 specification, NeedForGap capability can be delivered from source cell to target cell during handover procedure. So In our view, it is more flexible if the network can obtain two capabilities at the same time. So during handover, if target gNB is Rel-16 version, it is able to decode the R16 NeedForGap capability transmitted by source cell. So we suggest not to add additional restriction to the two functions. And from UE perspective, it is up to the UE to ensure the reported capabilities are compatible with each other (e.g. for the same target band, if the UE indicates “gap” in R17 NeedForNCSG report, the UE should also indicate “gap” in R16 NeedForGap report). 
Proposal 6: Network can enable R16 NeedForGap and R17 NeedForNCSG capability reporting at the same time, it is up to UE to ensure the reported gap requirements are compatible.
4. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following proposal:
[bookmark: _Toc535476034]Observation 1: For a given MO, it may change from intra-freq MO to inter-freq MO after SCell addition, and vice versa. 
Proposal 1: Add a new field “deriveSSB-IndexFromServingCell-r17” in SSB-ConfigMobility in MeasObjectNR with value range refers to serving cell index (i.e. ServCellIndex). 
Proposal 2: The new field can be configured only if existing deriveSSB-IndexFromCell in the same MO is set to true.
Proposal 3: Allow the network to indicate the new field even if the MO is regarded as intra-frequency MO. In this case, it is up to the UE to decide whether to use or ignore the field.
Proposal 4: A UE supports NCSG should support the new field, additional UE capability is not needed. 
Proposal 5: Define a separate R17 NeedForNCSG capability structure for NCSG, the reported value range is {gap, ncsg, nogap-noNcsg} (same as the latest running CR).
Proposal 6: Network can enable R16 NeedForGap and R17 NeedForNCSG capability reporting at the same time, it is up to the UE to ensure the reported gap requirements are compatible.
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