3GPP TSG-RAN WG4 Meeting #104-e	R4-2213520
Electronic Meeting, 15 – 26 August, 2022
	
Title: 	Discussion on remaining issues for NTN measurement requirements
Source: 	Huawei, HiSilicon
Agenda item:	9.11.5.1
Document for:	Approval
Introduction
RRM requirements for NTN are discussed in RAN4#103-e, and the outcomes are captured in WF [1]. Based on [1] the following issues need to be further discussed for measurement.
· Measurement gap
· Measurement capability
· Cell selection and reselection
In this paper we will provide our views on open issues for NTN measurement.
 Discussion
[bookmark: _GoBack]Measurement gap
	Agreement:
· For non-fully overlapped case: Priority rule applied
· FFS how to address concurrent MGs fully overlapped cases in maintenance phase 


RAN4 has agreed to adopt priority rule for non-fully overlapping case, and for fully overlapping case two options are discussed in last meeting: priority rule or sharing rule. We prefer priority rule. 
Priority rule has been adopted in concurrent MGs, and reusing it could minimize the spec efforts as well as UE implementation efforts. Another benefit of priority rule, as discussed in MG enhancement WI, is that it can enable data scheduling in the dropped MG occasions. It is true that in case of fully overlapping MGs, priority rule means one of MGs is never used, but this is a NW implementation issue. 
On the sharing rule, we do see that the use case of concurrent MGs for NTN can be different from that for TN, and sharing rule could enable better UE flexibility in some cases. However, considering the timeline of Rel-17 and possible complexity on UE/NW implementation, we prefer to pursue this possibility in future releases, if the restriction of the priority rule is identified. 
Proposal 1: Adopt priority rule also for non-fully overlapping MGs.
Measurement capability
In RAN4#102-e the following is agreed.
	Issue 3-1-3: Capability on the number of Measurement Carriers/Cells/SSBs
Agreement:
· Define the following common measurement capability requirements for all scenarios:
· the number of NTN carriers UE needs to monitor is 3 including serving CC
· the number of NTN and TN carriers UE needs to monitor is 7 including serving CC
· Requirements do not apply to VSAT UE
· the number of SSB beams UE needs to monitor per carrier is 8
· For LEO,
· the number of target satellites UE needs to monitor per carrier is 2 including serving LEO satellite
· introduce UE capability for the number of target satellites the UE can monitor per carrier including serving LEO satellite, which can be up to [X].
· (note) A value of X will be de determined in performance requirement development phase. Candidate values are 4 and 6.


In RAN4#103-e, the value of X is agreed as 4.
	Issue 3-1-3: Capability on the number of Measurement Carriers/Cells/SSBs
Agreement:
· UE capability for the number of target satellites the UE can monitor per carrier including serving LEO satellite shall not be larger than 4


However, the corresponding UE capability has not been included in the feature list. We assume this was missed in the feature list discussion, and suggest to add it.
Proposal 2: Introduce UE capability for the number of target satellites the UE can monitor per carrier for LEO.
Cell selection and reselection
	Issue 2-1-3: Cell Selection/Reselection delay requirements
Agreement:
· Legacy TN requirements shall be default requirements for LEO and GEO.
· Enhancement signalling enables enhanced requirement on LEO, with capability support.
· Relaxation signalling enables cell-reselection requirements on GEO, with capability support. The capability is introduced for NTN UEs.


It is agreed that for LEO enhanced cell reselection delay requirements could be enabled with signalling, but RAN4 has not discussed the signalling and we understand RAN2 has not introduced such signalling. The principle of enhancement requirements for LEO is borrowed from TN HST, and for TN HST the following NW flags are defined.
HighSpeedConfig-r16 ::=  SEQUENCE {
    highSpeedMeasFlag-r16    ENUMERATED {true}        OPTIONAL,   -- Need R
    highSpeedDemodFlag-r16   ENUMERATED {true}        OPTIONAL,   -- Need R
    ...
}

HighSpeedConfig-v1700 ::=  SEQUENCE {
    highSpeedMeasCA-Scell-r17    ENUMERATED {true}        OPTIONAL,   -- Need R
    highSpeedMeasInterFreq-r17   ENUMERATED {true}        OPTIONAL,   -- Need R
    highSpeedDemodCA-Scell-r17   ENUMERATED {true}        OPTIONAL,   -- Need R
    ...
}

HighSpeedConfigFR2-r17 ::=  SEQUENCE {
    highSpeedMeasFlagFR2-r17                    ENUMERATED {set1, set2}                       OPTIONAL,   -- Need R
    highSpeedDeploymentTypeFR2-r17              ENUMERATED {unidirectional, bidirectional}    OPTIONAL,   -- Need R
    highSpeedLargeOneStepUL-TimingFR2-r17       ENUMERATED {true}                             OPTIONAL,   -- Need R
For LEO two options can be considered
· Option 1: Re-use the TN HST flag, e.g. highSpeedMeasFlag-r16
· Option 2: Introduce new signaling flag
We have no strong view but slight prefer option 2 since it is a cleaner solution. If option 2 is agreeable, RAN4 needs to send LS to ask RAN2 to introduce the signalling.
Proposal 3: Send LS to ask RAN2 to introduce a new signalling for enabling enhancement cell reselection measurement for LEO.
Conclusions
In this paper we provided our views on open issues for NTN measurement.
Proposal 1: Adopt priority rule also for non-fully overlapping MGs.
Proposal 2: Introduce UE capability for the number of target satellites the UE can monitor per carrier for LEO.
Proposal 3: Send LS to ask RAN2 to introduce a new signalling for enabling enhancement cell reselection measurement for LEO.
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1. Overall Description:
RAN4 has made the following agreement in RAN4#103-e.

Issue 2-1-3: Cell Selection/Reselection delay requirements
Agreement:
· Legacy TN requirements shall be default requirements for LEO and GEO.
· Enhancement signalling enables enhanced requirement on LEO, with capability support.
· Relaxation signalling enables cell-reselection requirements on GEO, with capability support. The capability is introduced for NTN UEs.

As highlighted, signalling is needed to indicate UE whether to enable enhanced cell reselection requirements for LEO. RAN4 understands that the signalling has not been defined in 38.331.

RAN4 respectfully asks RAN2 to take the above information into account and define the signalling for the network to indicate UE whether to enable enhanced cell reselection requirements for LEO.

2. Actions:
To RAN2:
RAN4 respectfully asks RAN2 to take the above information into account and define the signalling for the network to indicate UE whether to enable enhanced cell reselection requirements for LEO.

3. Date of Next TSG-RAN4 Meetings:
RAN WG4 Meeting #104-bis-e		Oct. 10 – Oct. 19, 2022		Online
RAN WG4 Meeting #105				Nov. 14 – Nov.18, 2022		Canada
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