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Introduction
The following deployment scenarios have been described [1]:
· A: GEO transparent payload
· B: GEO regenerative payload
· [bookmark: _GoBack]C1: LEO transparent payload, steerable beams
· C2: LEO transparent payload, moving beams
· D1: LEO regenerative payload, steerable beams
· D2: LEO regenerative payload, moving beams

Based on outcome of RAN3 work, the following recommendations have been made with regards to prioritization of NTN architectures [1]:

	There are no showstoppers to support any identified architecture options in clause 8:
· Transparent satellite based NG-RAN architecture
· Regenerative satellite based NG-RAN architectures

For a potential normative phase, it is proposed to focus on the following
· GEO based satellite access with transparent payloads
· LEO based satellite access with regenerative payloads



In this contribution, we’d like to discuss the impact by propagation delay difference on NTN measurement for UE in idle/inactive mode.
Discussion
0. Background on NR Measurement for TN system
Measurement is one of the key features in TN system no matter for LTE or NR, as measurement is a precondition to control UE mobility. UE needs to measure the neighbour cells in all RRC states during mobility. To reduce UE power consumption on measurements, the network will configure the frequency as well as the SMTC configuration of the neighbour cell to UE by RRC dedicated signalling or system information.
Observation1: In TN system, the network will configure the frequency as well as the SMTC configuration of the neighbour cell to UE by RRC dedicated signalling or system information to assist UE to find the reference signal of the neighbor cell.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK3][bookmark: OLE_LINK4]The propagation delay difference of the service link between the serving cell to UE and the neighbour cells to UE is usually quite small, as the TN cell coverage is only several hundred meters usually and the measurement is doing in the overlapping area between cells. The situation is illustrated in Figure 1:


Figure 1 UE service link in the overlapping area
According to Figure 1, we can find the service link between cell A and UE is represented by AC, while the service link between cell B and UE is represented by BC. The length difference between AC and BC is quite small, so the impact on measurement caused by the service link difference between the serving cell to UE and the neighbour cells to UE can be ignored.
Observation2: The impact on measurement caused by the service link difference between the serving cell to UE and the neighbor cells to UE can be ignored in TN system.
0. The Impact by Propagation Delay on NTN Measurement and Solutions
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]The situation on propagation delay in NTN is quite different than that in TN system. To simplify the analysis, we illustrate the issue in Figure 2:


Figure 2 Two different service links for transparent payloads scenario in NTN
In Figure 2, G represents the location of NTN gateway and the location of satellites is marked by S1 and S2, while U represents the location of UE. Assume UE is in the coverage overlapping area between satellite S1 and satellite S2, the current serving satellite is S1. Due to the moving of satellite, UE should do measurement of the neighbour cell to control its mobility, e.g. cell reselection or HO.
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]The length difference between LUS1G and LUS2G may be quite huge, e.g. about 0~serval hundred kilometres for LEO and 0~serval thousand kilometres for GEO. Even if the SMTC configurations of the neighbour satellite cells are configured to UE, UE may still miss the SSB measurement window as the UE measurement monitoring window doesn’t consider the propagation delay difference between tUS1G and tUS2G. More addition, the propagation delay difference between tUS1G and tUS2G is changing along with the moving of satellites.
For regenerative payloads scenario, the situation is almost the same. Maybe the propagation delay difference between cells is not bigger than that in transparent payloads scenario, but the impact is still serious than TN system.
Observation3: UE may miss the SSB measurement window as the UE measurement monitoring window doesn’t consider the propagation delay difference between different service links among cells.
To solve this issue, we give a potential solution:
[bookmark: OLE_LINK13][bookmark: OLE_LINK17]Solution: The network should compensate measurement window considering the propagation delay difference between cells by system information, the details are FFS.
[bookmark: OLE_LINK18][bookmark: OLE_LINK19]Proposal 1: RAN2 is kindly asked to consider the impact by propagation delay difference between different service links among cells on NTN measurements and consider the following solution:
Solution: The network should compensate measurement window considering the propagation delay difference between cells by system information, the details are FFS.
Proposal 2: RAN2 is kindly asked to agree the draft TP.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60]According to the analysis in section 2, we propose:
Observation1: In TN system, the network will configure the frequency as well as the SMTC configuration of the neighbor cell to UE by RRC dedicated signalling or system information to assist UE to find the reference signal of the neighbor cell.
Observation2: The impact on measurement caused by the service link difference between the serving cell to UE and the neighbor cells to UE can be ignored in TN system.
Observation3: UE may miss the SSB measurement window as the UE measurement monitoring window doesn’t consider the propagation delay difference between different service links among cells.
Proposal1: RAN2 is kindly asked to consider the impact by propagation delay difference between different service links among cells on NTN measurements and consider the following solution:
Solution: The network should compensate measurement window considering the propagation delay difference between cells by system information, the details are FFS.
Proposal 2: RAN2 is kindly asked to agree the draft TP.
4 Reference
1. TR38.821
[bookmark: OLE_LINK47][bookmark: OLE_LINK48][bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK192]5 Text Proposal for 38.821 on measurements
----------------------------------------------------------------------------------------------------------------------------------------
[bookmark: _Toc9617106]7.3.4 	Radio Link Monitoring
7.3.4.2 The Impact by Propagation Delay Difference on Idle or Inactive Mode Measurements
The issue analysis procedure can refer to 7.3.4.1.
To solve the impact by propagation delay difference on idle or inactive mode measurements, one potential solution is given below:
Solution: The network should compensate measurement window considering the propagation delay difference between cells by system information, the details are FFS.
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