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1. Introduction
In RAN4#102-e meeting, a way forward on NR NTN RRM requirements is approved [1]. Some issues have multiple options or FFS for Measurement procedure requirements. This document will discuss these issues and present our understanding and proposals.

2. Discussion
[bookmark: OLE_LINK113][bookmark: OLE_LINK114]1).  Issue 3-1-4B: Measurement with multiple SMTCs (Item-2: Scaling factor)
For this issue, it is agreed that we can select from following two options.
· When UE is configured with multiple SMTCs on the same measurement carrier (not more than UE capability),
· Option 1a:
· If SMTCs do not overlap with each other, a scaling factor of measurement period is
· Not needed, if only one LEO satellite is required to be measured within SMTC
· Proportional to the number of LEO satellite, if multiple  LEO satellites are required to be measured within SMTC
· If SMTCs partially overlap with each other, a scaling factor of measurement period is
· Proportional to the number of overlapping SMTCs, if only one LEO satellite is required to be measured within SMTC
· Proportional to (the number of overlapping SMTCs) x (the number of LEO satellite), if multiple LEO satellites are required to be measured within SMTC.
· Option 1c:
· If each SMTC associated with same type of satellites:
§ If SMTCs do not overlap with each other, a scaling factor of measurement period is
·  If LEO satellite(s) is/are required to be measured within SMTC 
· Scaling factor of measurement period on SMTC i is K1:
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§ If SMTCs partially overlap with each other, a scaling factor of measurement period is
·  If LEO and/or GEO satellite(s) is/are required to be measured within overlapped SMTCs
· Scaling factor of measurement period for overlapped SMTCs is K2
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· If each SMTC associated with mixed type of satellites: TBD
· Introduce the following scheduling restriction cap as applicability condition for the requirements
· Measurement requirements is not applicable when overall overhead ratio due to scheduling restriction caused by all configured SMTCs (e.g. scheduling restriction overhead of all SMTCs in one periodicity / SMTC periodicity) is larger than [X]%
· (note) A value of X will be determined in performance requirement development phase. One of candidate values is 75.

In last RAN4 meeting, we received a response LS [2]. RAN2’s answer to question-1 is:“For measurement purpose, SMTCs, ephemeris, epoch time and DL polarization information would be relevant regardless of satellite types and RRC state”. By our understanding, it is impossible that the GEO and LEO satellites work on the same carrier and configured in the same MO with the same SMTC. When UE is configured with multiple SMTCs on the same measurement carrier (not more than UE capability), a scaling factor can be defined similar as option 1a and not declaring what satellite type, and the multiply replaced with summation when overlap, i.e.
· If SMTCs do not overlap with each other, a scaling factor of measurement period is
· Scaling factor is not needed
· If SMTCs partially overlap with each other, a scaling factor of measurement period is
· Number of overlapping SMTCs
Proposal 1: When UE is configured with multiple SMTCs on the same measurement carrier (not more than UE capability), a scaling factor of measurement period can be defined as
· If SMTCs do not overlap with each other,
· Scaling factor is not needed
· If SMTCs partially overlap with each other,
· Number of overlapping SMTCs

2).  Issue 3-1-4C: Measurement with multiple SMTCs (Item-3: SSBs fully or partially contained SMTC)
It is agreed that UE measures SSBs within a UE autonomously time-shifted SMTC based on obtained information from NW, if applicable, for UE in RRC Idel/Inactive mode, but FFS whether and how to define corresponding delay requirement [1]. For NTN UE in Idle/Inactive mode, the measurement behaviour should be same as TN UE except autonomously time-shifted SMTC based on obtained information from NW. The same measurement and cell reselection requirements for TN UE can be reused for NTN UE.
Proposal 2: The same measurement and cell reselection requirements for TN UE can be reused for NTN UE. No requirements are expected for SSB outside of SMTC.

3).  Issue 3-1-6: Measurement Gap
For UE supporting two MGs case, it is FFS for limitation on association between MG and frequency layer, and having two options (option 2 and option 3) on whether “ Scaling factor due to overlapping MG’” aspects will be introduced [1].
	Issue 3-1-6: Measurement Gap
Agreements (from first round GTW)
· UE capability for the maximum number of supported MGs
· NTN UE can support either one MG or two MGs subject to UE capability
· Note: the decision can be revisited in case it is identified that the agreement contradicts to RAN2 design
Agreement:
· For UE supporting one MG
· Legacy MG will be used without any change
· For UE supporting two MGs
· Except the following aspects, outcome of on R17 concurrent MG item will be directly adopted
· Modification of MG Colliding/Proximity condition to [FFS]ms
· Exclusion of enhancement related to positioning application
· Exclusion of enhancement related to FR2
· [FFS] Limitation on association between MG and frequency layer
· Whether “ Scaling factor due to overlapping MG’” aspects will be introduced
· Option 2:
· Yes, it replaces “priority rule”
· Option 3:
· No, “priority rule” will be reused
· UE does not expect to be configured with fully overlapping concurrent MGs, i.e. it is an invalid concurrent MG configuration if a MG with a lower priority always overlaps with the other MG.



By our understanding, UE should measure all frequencies configured using the MG that fully overlapped with SMTC of measured frequency. No limitation is needed for limitation on association between MG and frequency layer.
Proposal 3: No limitation is needed for limitation on association between MG and frequency layer.
In last meeting, RAN4 sent a LS on collision handling of concurrent MGs to RAN2 [3]. It note that introduce a priority rule to resolve collisions between measurement gap occasions. We think it can follow the same rule for NTN system Therefore, we can compromise to option 3.
Proposal 4: It is proposed that the Option 3 in WF [1] is adopted, i.e.
· Whether “ Scaling factor due to overlapping MG’” aspects will be introduced ?
· Option 3:
· No, “priority rule” will be reused
· UE does not expect to be configured with fully overlapping concurrent MGs, i.e. it is an invalid concurrent MG configuration if a MG with a lower priority always overlaps with the other MG.

3. Conclusion
This document discussed the issue for measurement procedure requirements for NTN UE, and presented following proposal:
Proposal 1: When UE is configured with multiple SMTCs on the same measurement carrier (not more than UE capability), a scaling factor of measurement period can be defined as
· If SMTCs do not overlap with each other,
· Scaling factor is not needed
· If SMTCs partially overlap with each other,
· Number of overlapping SMTCs
Proposal 2: The same measurement and cell reselection requirements for TN UE can be reused for NTN UE. No requirements are expected for SSB outside of SMTC.
Proposal 3: No limitation is needed for limitation on association between MG and frequency layer.
Proposal 4: It is proposed that the Option 3 in WF [1] is adopted, i.e.
· Whether “ Scaling factor due to overlapping MG’” aspects will be introduced ?
· Option 3:
· [bookmark: _GoBack]No, “priority rule” will be reused
· UE does not expect to be configured with fully overlapping concurrent MGs, i.e. it is an invalid concurrent MG configuration if a MG with a lower priority always overlaps with the other MG.

4. Reference
[1]	R4-2207114, WF on NR NTN RRM requirements, Qualcomm
[2]	R4-2203513, Reply LS on NR NTN Neighbor Cell and Satellite Information, RAN2 to RAN4/RAN1
[3]	R4-2206788, LS on collision handling of concurrent MGs, RAN4 to RAN2 cc RAN1

Page 1

image2.png
e number of LEO satellites in SMTC i ]
K2 = number of overlapped SMTCs containing GEOS +Zoveriapped SMTC  containing LEOS [number of LEO satellites UE is capable to measure in one SMTC




image1.png
Ki= I number of LEO satellites in SMTC i ]

number of LEO satellites UE is capable to measure in one SMTC




