[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #103-e	R4-2209212
Electronic Meeting, 9 – 20 May, 2022
	
Title: 	Discussion on general issues for NTN RRM 
Source: 	Huawei, HiSilicon
Agenda item:	9.12.6.1
Document for:	Discussion
Introduction
General issues for NTN RRM requirements were discussed in RAN4#102-e, and the outcomes are captured in the WF [1]. Based on [1] the following issues are to be further discussed:
· Applicability for requirement based on Cell Service Time
· Terminology for NTN requirements 
· RLM/BFD requirements 
Besides the above issues, we would like to discuss the following issue as a new general issue:
· Consideration of scenario with mixed GEO and LEO
In this paper we will provide our views on the above general issues for NTN RRM.
Discussion
Applicability for requirement based on Cell Service Time
	· Time-based conditions:
· The NTN cell reselection requirement does not apply when the time span from the last slot of SI transmission within SI modification period where the broadcasting of ‘serving cell stop time’ is started to the first slot when the cell is scheduled to stop serving the area according to the broadcasted information is less than Ttrigger. Ttrigger is
· max(Tdetect,NR_Intra, Nlayer*[60s]), when serving cell is above the search threshold
· max(Tdetect,NR_Intra, Kcarrier* Tdetect,NR_Inter), when serving cell is below the search threshold
· Kcarrier is the number of NR inter-frequency carriers indicated by the serving cell
· Nlayers is the total number of higher priority NR carrier frequencies broadcasted in system information
· Tdetect,NR_Intra is HST intra-frequency cell detection delay in IDLE/Inactive mode defined Table 4.2.2.3-2
· Tdetect,NR_Inter is HST intra-frequency cell detection delay in IDLE/Inactive mode defined Table 4.2.2.3-2


The applicability for measurement requirements based on cell stop time is defined such that the requirements do not if UE obtains the cell stop time information later than the Ttrigger before the cell stop time. Ttrigger is then defined based on cell search time for intra- and inter-frequency layers. 
Since the cell search time is defined depending on the serving cell quality, Ttrigger is also defined based on the search threshold. However, the definition of the search threshold was not fully clear.
Based on 38.304, there are two sets of search thresholds for intra- and inter-frequency. 
· SintraSearchP/Q for intra-frequency, i.e. if serving cell is above these thresholds, UE may choose not to perform measurement for intra-frequency neighbor cells
· SnonIntraSearchP/Q for inter-frequency, i.e. if serving cell is above these thresholds, UE may choose not to perform measurement for inter-frequency neighbor cells with equal/low priority
· UE always perform measurement for inter-frequency neighbor cells with higher priority
The agreement in [1] is based on the assumption that when serving cell is above SnonIntraSearchP/Q UE only searches for neighbour cells on intra-frequency carrier and high priority carriers, otherwise it searches for neighbour cells on all intra- and inter-frequency carriers. However, this agreement may be conflicting with the agreement from RAN4#101-bis-e which is copied below. 
	UE in RRC Idle/Inactive mode shall be able to detect, measure, and evaluate neighbour cells before a serving cell stops serving the area, if Serving cell service time information is broadcasted and applicable, regardless of whether the distance condition based on serving cell reference location or the legacy Srxlev/Squal condition are met. When to start detection, measurement, and evaluation is up to UE implementation.


Our understanding of the yellow part is that UE is supposed to search for all neighbour cells on all carriers before the cell stop time regardless of the serving cell quality. If this is the common understanding, Ttrigger should not depend on the search threshold, and the definition for the case where serving cell is above the search threshold can be removed. 
Proposal 1: Update the applicability for requirement based on Cell Service Time such that Ttrigger is always max(Tdetect,NR_Intra, Kcarrier* Tdetect,NR_Inter) regardless of the search threshold. 
Terminology for NTN requirements 
	Issue 1-7-1: A spec structure of NTN UE RRM requirements
Agreement:
· Requirements for NTN are defined in separate sections from legacy ones and use suffix ‘C’
· NTN Detailed terminologies, e.g. NTE and satellite access, are subject to an outcome of feature list from other working groups 


We do not have strong view on the exact terminology for NTN requirements, but in our view, RAN4 should make it clear for which UEs the NTN RRM requirement would apply and in which scenarios. 
We noted that in RAN2 a UE capabilities is defined as a general capability for NTN. We believe RAN4 could use it for applying the NTN RRM requirements, i.e. the requirements defined for NTN or satellite access apply only for UEs indicating nonTerrestrialNetwork.
	nonTerrestrialNetwork-r17                 
Indicates whether the UE supports NR NTN access. If the UE indicates this capability the UE shall support the following NTN essential features, i.e., timer extension in MAC/RLC/PDCP layers and RACH adaptation to handle long RTT, acquiring NTN specific SIB and more than one TAC per PLMN broadcast in one cell.
	UE
	No
	No
	No


On the other hand, an NTN UE (UE indicating nonTerrestrialNetwork) could also access TN NW, and in this case the legacy RRM requirements instead of the newly defined NTN RRM requirements should apply. We understand RAN2 is still discussing how to prevent a TN-only UE from accessing an NTN cell, i.e. from cell access point of view, a UE could tell whether it is accessing a TN cell or an NTN cell. The NTNRRM requirements should apply only when UE is accessing an NTN cell. 
We suggest to add a sub-clause in clause 3 of 38.133 to clarify the generic applicability of the NTN RRM requirements.
Proposal 2: Add a sub-clause in clause 3 of 38.133 to clarify the generic applicability of the NTN RRM requirements: the requirements apply provided that UE indicates nonTerrestrialNetwork and is accessing an NTN cell.
RLM/BFD requirements 
	Issue 1-8-1-B: Requirements related to Signalling Characteristics (RLM and BFR)
Agreement:	
· Enhancements for RLM and Link Recovery requirements are not considered in Rel-17, i.e. the same as legacy requirements
· Add scaling factor K on 
· TEvaluate_out_SSB and TEvaluate_in_SSB in Table 8.1.2.2-1
· TEvaluate_out_CSI-RS and TEvaluate_in_CSI-RS in Table 8.1.3.2-1
· TEvaluate_BFD_SSB in Table 8.5.2.2-1
· TEvaluate_BFD_CSI-RS in Table 8.5.3.2-1
· Example for Table 8.1.2.2-1. Value ‘K’ will be determined during performance requirement phase.
	Table 8.1.2.2-1: Evaluation period TEvaluate_out_SSB and TEvaluate_in_SSB for FR1
	Configuration
	TEvaluate_out_SSB (ms) 
	TEvaluate_in_SSB (ms) 

	no DRX
	Max(200, Ceil(10  P)  [K] TSSB)
	Max(100, Ceil(5  P)  [K]  TSSB)

	DRX cycle≤320ms
	Max(200, Ceil(15  P)  [K] Max(TDRX,TSSB))
	Max(100, Ceil(7.5  P)  [K]  Max(TDRX,TSSB))

	DRX cycle>320ms
	Ceil(10  P)  [K]  TDRX
	Ceil(5  P)  [K]  TDRX

	NOTE:	TSSB is the periodicity of the SSB configured for RLM. TDRX is the DRX cycle length.


Where, K= [1, 2] for GEO an LEO Earth-fixed satellite; K= [0.5, 1] for LEO Earth-moving satellite.


· (Note) Whether/how to deal with parallel measurements between L1 and L3 from different satellites is separately addressed


On the value of K in RLM/BFD requirements, we understand the intention is to relax the requirements for GEO and LEO fixed cell and tighten the requirements for LEO moving cell. Although we can acknowledge the motivation intuitively, we still prefer to have K=1 for both cases.
For GEO, we understand power saving is not an outstanding factor to be considered in NTN, and although the cell size would be quite large, there could be other factors e.g. blockage, causing the serving cell from GEO to be invisible, so relaxing the requirements for RLM/BFD may be risky. For LEO fixed cell, the same risk applies or can be bigger due to the smaller cell size.
For LEO moving cell, tightening the requirements means less number of samples for RLM/BFD compared to legacy (the legacy sample number were based on simulations), which will impact the accuracy, or in other words, UE may miss to trigger or false alarm the radio link problem. On the other hand, for satellite systems where cells are moving in a more predictable route, HO or CHO should be the main means for mobility.
Proposal 3: Define K=1 in RLM/BFD requirements for all scenarios.
Consideration of scenario with mixed GEO and LEO
	Issue 2-1-4: Higher priority search
Agreement:
· Higher priority search delay requirements for GEO
· The current higher priority search delay requirements will apply for UE Idle/Inactive mode for GEO scenarios, i.e., K=60 and M_layers = N_layers
· Higher priority search delay requirements for LEO
· M_layers = N_layers 
· K=60
· RRM requirements are defined based on single NTN deployment scenario, i.e. serving and neighbour satellites are of same type (GEO or LEO)


In [1], in the context of requirements for high priority search in IDLE/INACTIVE, it was agreed that RRM requirements are defined based on single NTN deployment scenario. However, when discussing other requirements e.g. the measurement requirements for overlapping SMTCs, mixed scenario with GEO and LEO on the same carrier is still open. Therefore, we would like to extend above agreement as a general principle for Rel-17. 
Proposal 4: Define a generic applicability condition for NTN RRM requirements at least for Rel-17: the requirements apply provided that serving and all neighbour satellites on the same layer are of same satellite type (LEO or GEO).
Conclusions
In this paper we provided our views on general issues for NTN RRM.
Proposal 1: Update the applicability for requirement based on Cell Service Time such that Ttrigger is always max(Tdetect,NR_Intra, Kcarrier* Tdetect,NR_Inter) regardless of the search threshold. 
Proposal 2: Add a sub-clause in clause 3 of 38.133 to clarify the generic applicability of the NTN RRM requirements: the requirements apply provided that UE indicates nonTerrestrialNetwork and is accessing an NTN cell.
Proposal 3: Define K=1 in RLM/BFD requirements for all scenarios.
Proposal 4: Define a generic applicability condition for NTN RRM requirements at least for Rel-17: the requirements apply provided that serving and all neighbour satellites on the same layer are of same satellite type (LEO or GEO).
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