[bookmark: _Ref399006623][bookmark: _Toc92513360]3GPP TSG-RAN WG4 Meeting # 101-bis-e	R4-2201161
Electronic Meeting, January 17-25, 2022

Agenda item:	6.13.5.5
Source: 	OPPO
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Title: 	Discussion on measurement requirements for NTN
Document for:	Discussion
Introduction
Based on the conclusions achieved in the last meeting [1], this paper will give our views on the following aspects. 
· Capability on the number of measurement carriers/cells/SSBs
· Multiple SMTCs 
· Measurement relaxation
Discussion
2.1 Capability on the number of measurement carriers/cells/SSBs  
	Revisit the issue in the next RAN4 meeting.
· Option 1: (Huawei)
· For Connected mode, define a common set of measurement capability requirements for all scenarios:
· define the number of carriers UE needs to monitor as 3
· define the number of SSB beams UE needs to monitor per carrier as 8
· For Idle mode, number of carriers UE needs to monitor should be increased to account for TN frequency layers.
· Option 2: (CATT)
· Reuse total carriers number of inter-frequency measurement, including NTN carriers and TN carriers.
· The total number of measurement cells per frequency layer and the total number of measurement beams per cell can be reduced.
· The measurement capability of number cells for each layer measured defined in NR RRM specification should be based on assumption for satellite cell architecture. If beams from same satellites on same frequency layer have the same cell ID, the measurement capability of number cells for each layer can be 4; otherwise reuse TN requirements.
· Option 3: (Intel)
· Reuse the measurement capability requirements in terms of the maximum number of monitored cells, specified in R15, for NTN NR Ues.
· Option 4: (MediaTek)
· UE shall be capable of monitoring at least K NTN carriers, where K is TBD.
· For the NTN UE, the measurement capability in CONNECTED mode regarding TN carrier can be removed.
· Option 5: (Ericsson, Nokia) To complete uncovered items listed in below, not limited in the list, multi-satellite simulation is needed.
· the total number of measurement cells per frequency layer
· the total number of measurement beams (SSB and/or CSI-RS) per cell
· DRX issue


For the number of measurement carriers, reuse the current requirements in TN can be supported and both TN and NTN carriers should be included. We have not reached any agreement to exclude TN carriers and they should be measured especially when configured with higher priority. The number of measurement cells/SSBs may be impacted due to different deployment topology in NTN. Which kind of topology is assumed should be discussed firstly.
Proposal 1: The number of measurement carriers can be reused, including both TN and NTN carriers. 
Observation 1: Discuss which kind of network topology is assumed before defining the number of measurement cells/SSBs. 
2.2 Multiple SMTCs 
	Agreement in RAN4 
•	The maximum number of SMTCs configured per measurement object for the same ssbFrequency is 4. 
o	FFS on the assumptions on the number of configured parallel SMTCs to be used for requirements definition
o	FFS if different UE capabilities to support measurements for multiple configured SMTCs are needed
Conclusion:
Revisit the issue in the next RAN4 meeting based on RAN2#116 agreements and/or a partial/full response to R4-2120308 “Reply LS on Multiple SMTCs for NR NTN” if made available by/during the next RAN4 meeting.
Agreement in RAN2 
In NW-based solution, the network can configure up to 2 SMTCs in parallel and the UE uses all of them, i.e. there is no switching between or activation/deactivation of configured SMTCs. FFS whether this (UE support for 2 SMTCs) requires a UE capability. A UE can optionally indicate support for 4 SMTCs (in this case the NW can configure up to 4 SMTCs in parallel)


From the perspective of network signalling, at most 4 SMTCs configured per measurement object for the same ssbFrequency is confirmed by RAN4 in the last meeting. However, from the perspective of UE capability, how many SMTCs can be used in parallel is not determined yet. Based on the agreement in RAN2 #116 meeting, at least two different capabilities on SMTC processing are identified. One capability can use 2 SMTCs in parallel and whether it requires a UE capability is under discussion in RAN2. Another capability can use 4 SMTCs in parallel, which can be optionally supported by UE. At this stage, RAN4 could assume 2 parallel SMTCs as the baseline to define RRM requirements or wait for the LS reply about more RAN2 conclusions. 
Proposal 2: Take 2 parallel SMTCs as the baseline for defining RRM requirements.
2.2 Measurement relaxation
	Issue 3-2-1: Cell Service Time based Measurement Relaxation
Conclusion:
RAN4 can discuss the following aspect further:
· Measurement can be relaxed based on cell service time information if exist and applicable. The detail scheme can be studied whereafter, e.g. no mandatory measurements before T2 or relaxed measurement required before T2. T2 is the starting time of [a new cell] measurement.
Issue 3-2-2: Location based Measurement Relaxation
Conclusion:
RAN4 can discuss the following aspect further:
· Measurement period relaxation based on distance between UE and the [reference location].


As discussed in our contribution [2], the exact time to start measurement is up to UE implementation and should not be specified. It is hard to specify or test measurement relaxation. We should focus on the basic functionalities and postpone the optimization to the next release. 
Proposal 3: Not specify measurement relaxation based on cell service time or location.  

Conclusion
In this contribution, we provide our considerations on the measurement procedure and the following proposals. 
Observation 1: Discuss which kind of network topology is assumed before defining the number of measurement cells/SSBs.
Proposal 1: The number of measurement carriers can be reused, including both TN and NTN carriers. 
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Proposal 3: Not specify measurement relaxation based on cell service time or location.  
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