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1. Introduction
t-Service has been introduced to support neighbouring cell measurements and cell reselection in NTN. In this contribution, we would like to see how it works in terms of measurements in detail. 
2. Discussion
Measurement with t-Service
In 38.331 running CR, t-Service is included in SIB2 to support neighbouring cell measurements and cell reselection in NTN. In quasi-earth fixed NTN system, the purposes of t-Service are i) the UE start to perform measurements on neighbouring cells before t-Service starts and ii) the UE reselects the best suitable neighbouring cell before t-Service expires or reached. 
  [[
   t-Service-r17			INTEGER (0..549755813887)			OPTIONAL,	-- Need R	
   referenceLocation-r17	ReferenceLocation-r17				OPTIONAL	-- Need R
-- Editor’s note: FFS in which SIB t-Service-r17 and referenceLocation are broadcasted and if serving and neigbor ref location is provided
  ]]

In 38.304 running CR, UE’s measurement rule with t-Service is captured as follow. 
“If the t-Service of the serving cell is present in SIBX, UE should start to perform intra-frequency or inter-frequency measurements before the t-Service, regardless of the distance between UE and the serving cell reference location or whether the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, or Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ.”  
In TN system when measurements on neighbouring cells are needed, the UE can only perform the measurements on intra-frequency neighbouring cells (dependent on the network configuration), i.e. the UE can skip measurements on inter-frequency or inter-RAT neighbouring cells, and in most cases the UE can reselect to the best intra-frequency neighbouring cell before it is disconnected to the old serving cell. In quasi-earth fixed NTN system, we think the current serving cell and the incoming neighbouring cell which will replace the current serving cell’s coverage at t-Service expiry will most likely not be located in the same centre frequency due to the interference. It means the UE also needs to measure all inter-frequency neighbouring cells (without knowledge which inter-frequency is for the incoming neighbouring cell) when measurements on neighbouring cells are needed. Then compared to TN system, we think the UE power consumption for the measurements would be much worse. Note considering the UE needs to turn on GNSS positioning in NTN system even during RRC idle/inactive state, the UE power consumption aspect is more critical in NTN system. 
[Observation1]: UE power consumption aspect is more critical in NTN system considering the UE needs to turn on GNSS positioning even during RRC idle/inactive state. 
[Observation2]: In quasi-earth fixed NTN system, UE power consumption for measurements of neighbouring cells would be much worse compared to the measurements in TN. 

We think in quasi-earth fixed NTN system, most of UEs in the current serving cell’s coverage will likely reselect the incoming neighbouring cell which will replace the current serving cell’s coverage at t-Service expiry. It means for quasi-earth fixed NTN system, the measurement on the incoming neighbouring cell only would be good enough for most of UEs to support cell reselection. Of course if the UE cannot detect the incoming neighbouring cell or the incoming neighbouring cell does not meet the cell reselection criteria, e.g. UE in the cell border or shadow area, it needs to perform the measurements on the remained intra-frequency or inter-frequency neighbouring cells. We think this way reduces the concern of UE power consumption a lot. We also think it can be easily supported by adding the incoming neighbouring cell information which is associated with t-Service. 
[Observation3]: For cell reselection in quasi-earth fixed NTN system, measurement only on the incoming neighbouring cell which will replace the current serving cell’s coverage at t-Service expiry would be good enough for most of UEs to support cell reselection. 
[Proposal1]: For quasi-earth fixed NTN system, a network can configure the incoming neighbouring cell which will replace the serving cell coverage at t-Service expiry in system information. 
[Proposal2]: For quasi-earth fixed NTN system, a UE may skip the measurements on intra-frequency and inter-frequency neighbouring cells except the configured incoming neighbouring cell at first.
 
Intra-frequency cell reselection with distance criteria
Distance based cell reselection criteria for NTN quasi-earth fixed cell was agreed in RAN2#116-e. However, it is not yet clear how to adapt distance criteria with the legacy criteria (RSRP/RSRQ criteria) in intra-frequency cell reselection. We think in addition to the RSRP/RSRQ criteria, the location criteria should be also considered in the ranking procedure. Basically there will be three options to be considered. 
· Option1: Apply RSRP/RSRQ criteria based ranking -> apply distance criteria to the candidate cells 
· Option2: Apply distance criteria based ranking -> apply RSRP/RSRQ criteria to the candidate cells 
· Option3: Apply either RSRP/RSRQ criteria OR distance criteria according to network configuration
In our view, legacy RSRP/RSRQ criteria is still basic one for cell reselection so option1 is preferred. 
[Proposal3]: Apply RSRP/RSRQ criteria at first then apply distance criteria to the candidate cells which passed RSRP/RSRQ criteria when distance criteria are configured. 

Inter-frequency cell reselection with distance criteria
With the similar principle in intra-frequency cell reselection, we think in addition to the RSRP/RSRQ criteria, the location criteria should be also considered in inter-frequency (with the different cell reselection priority) / inter-RAT cell reselection. In TN, basic inter-frequency/inter-RAT cell reselection is done as follow: 
· Inter-frequency cell reselection to higher cell reselection priority: if a cell’s Srxlev/Squal > threshold#1
· Inter-frequency cell reselection to lower cell reselection priority: if (the serving cell’s Srxlev/Squal < threshold#2) AND (a cell’s Srxlev/Squal > threshold#3) 
Basically there will be two options to be considered.
· Option1: Apply both RSRP/RSRQ criteria AND distance criteria
· Option2: Apply either RSRP/RSRQ criteria OR distance criteria according to network configuration
In our view, legacy RSRP/RSRQ criteria is still basic one for cell reselection so option1 is preferred. 
[Proposal4]: Apply both RSRP/RSRQ criteria AND distance criteria for inter-frequency cell reselection (with the different cell reselection priorities) when distance criteria are configured. 
3. Conclusion
In this contribution, we have discussed measurement and cell reselection aspects. As a result, the following observations and proposals are made. 
[Observation1]: UE power consumption aspect is more critical in NTN system considering the UE needs to turn on GNSS positioning even during RRC idle/inactive state. 
[Observation2]: In quasi-earth fixed NTN system, UE power consumption for measurements of neighbouring cells would be much worse compared to the measurements in TN. 
[Observation3]: For cell reselection in quasi-earth fixed NTN system, measurement only on the incoming neighbouring cell which will replace the current serving cell’s coverage at t-Service expiry would be good enough for most of UEs to support cell reselection. 
[Proposal1]: For quasi-earth fixed NTN system, a network can configure the incoming neighbouring cell which will replace the serving cell coverage at t-Service expiry in system information. 
[Proposal2]: For quasi-earth fixed NTN system, a UE may skip the measurements on neighbouring cells except the configured incoming neighbouring cell at first.
[Proposal3]: Apply RSRP/RSRQ criteria at first then apply distance criteria to the candidate cells which passed RSRP/RSRQ criteria when distance criteria are configured. 
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