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1. Introduction

In RAN4#99-e meeting, one WF on NTN RRM was approved in [1]. Most items are open. This contribution provides further analysis on NTN measurement. 
2. Discussion
· DRX cycles
RAN2 has the following agreements.
1. Modification of drx-LongCycleStartOffset, drx-StartOffset, drx-ShortCycle, drx-ShortCycleTimer, drx-onDurationTimer, drx-SlotOffset and drx-InactivityTimer is not needed in Rel-17 NTN.

It is concluded the existing DRX cycles are applicable for NTN. In RAN4 we don’t observe sufficient reasons to change the agreements.

Proposal 1: RAN4 considers all DRX cycles for defining measurement requirements in NTN.

· RSRP/RSRQ/SINR Measurement accuracy
Regarding RSRP, RSRQ and SINR, although the variation of measurement quantity is different between TN network and NTN network, the RRM measurement accuracy shall be the similar. As we know, the measurement accuracy is defined as the measurement result error compared with ideal value (absolute or relative). The error comes from baseband and RF margin. In our understanding, the side condition (SINR) is the same for TN and NTN network as UE shall have the similar UE experience. Under the same side condition, the baseband error shall be unchanged. As it is the same UE who is served by TN or NTN network, the RF margin for NTN capable UE and normal UE are supposed to be similar. Moreover the measurement reference point of the UE is unchanged in both TN and NTN network. Thus we think the existing accuracy of measurement quantity in current spec can be reused for NTN scenario as a starting point.
Proposal 2: The existing accuracy of RSRP/RSRQ/SINR in current spec can be reused for NTN RRM measurement as a starting point.
· Cell reselection in idle mode

For quasi-earth fixed case, additional timing information is broadcast to UE. This provides the assistant information to UE on when a cell is going to stop serving and when UE starts to perform measurements on neighbour cell.
Agreements:

1. At least in the quasi-earth fixed case (FFS for moving case), the timing information on when a cell is going to stop serving the area is needed to assist cell reselection in NTN for earth fixed scenario.

2. At least in the quasi-earth fixed case (FFS for moving case), the timing information on when a cell is going to stop serving the area is used to decide when to perform measurement on neighbor cells.

3. At least in the quasi-earth fixed case (FFS for moving case), the timing information on when a cell is going to stop serving the area for earth fixed scenario is broadcast to UE via system information.

In our understanding, the timing information is additional condition for UE triggering neighbour cell measurement in idle mode. This mainly has impacts on measurement procedure description in RAN2. There is no impact on cell reselection requirements in idle mode in RAN4. Maybe some editorial impacts for cell reselection description, if any.
Proposal 3: Additional timing information (the information on when a cell is going to stop serving the area is used to decide when to perform measurement on neighbour cells) would no impacts on cell reselection requirements in RAN4.

· SMTC and measurement gaps

For mobility management, the neighbour cell measurement is an essential functionality. For UE, SSB transmitted to UE shall experience the feeder link and the service link. When UE is in the overlapping area between two satellites, the experienced propagation path through two transparent satellite can be very various. Then the SMTC window for measurement and the configured gap window may not be aligned. In last RAN2 meeting, there is no discussion on this topic. The progress about SMTC are still based on RAN2#113bis-e. The agreements are duplicated as below.

Agreements:

1. For Rel-17 NTN, Rel-17 NR operation is enhanced (e.g. the SMTC configuration and UE measurement gap onfiguration) aiming to address the issues associated with the different/larger propagation delays, and the satellites (considering e.g. their deployment, mobility, height, minimum elevation and prioritizing typical NTN scenarios).

2. Rel-17 NTN will not rely only on network implementation to address the issue explained in agreement 1.

3. Enhancements of the SMTC configuration is supported for Rel-17 NTN.

4. Optional new UE assistance is defined in Rel-17 NTN for network to properly (re)configure the SMTC and/or measurement gap

Agreements - via email (from offline [106])

1. For Rel-17 NTN, one or more SMTC configuration(s) associated to one frequency can be configured. FFS solution details.

-
The SMTC configuration can be associated with a set of cells (e.g., per satellite or any other suitable set per gNB determination).

-
The multiple SMTC configurations are enabled by introducing different new offsets in addition to the legacy SMTC configuration. FFS how the offsets will be managed/signalled.

FFS the following open questions: 


(a) can the UE be configured with multiple SMTCs per carrier and use them all in parallel?

(b) How the NW knows which SMTC (incl. offsets/periodicity, etc.) is relevant for a particular UE? 

(c) Is there any validity: in time or for certain location only, foreseen in such multiple SMTC configuration?


(d) What is the potential impact on the signalling, assuming this delay is a dynamic value?

(e) What about the feeder link delay? Is it considered anywhere?
2. The configuration of one or multiple offsets is left up to the network implementation.
3. It is up to network to update the SMTC configuration of the UE to accommodate the different propagation delays.

Agreements online:

1. Measurement gaps enhancements should be supported. FFS on the details

In R15 dual- SMTC configurations are allowed where the offset and duration of the two SMTC are the same and only the periodicity is different. In NTN as multiple SMTC configurations are configured on one frequency layer, and at least the offset can be different, the UE measurement behaviours need to be further discussed. Accordingly the existing measurement requirements shall be revisit.
Proposal 4: In NTN as multiple SMTC configurations are configured on one frequency layer, and at least the offset can be different, the UE measurement behaviours need to be further discussed. Accordingly the existing measurement requirements shall be revisit.
The measurement gap is related with SMTC configuration. If the multiple SMTC configurations configured in one frequency and one measurement can not cover two spaced SMTC duration, then measurement gap configuration may need to be enhanced. As the measurement gap issue is under discussion in RAN2, RAN4 can wait for the input from RAN2.
Proposal 5: As the measurement gap issue is under discussion in RAN2, RAN4 can wait for the input from RAN2.
3. Conclusion
This contribution provides the analysis on NTN measurement. Below the proposals are summarized:

Proposal 1: RAN4 considers all DRX cycles for defining measurement requirements in NTN.
Proposal 2: The existing accuracy of RSRP/RSRQ/SINR in current spec can be reused for NTN RRM measurement as a starting point.
Proposal 3: Additional timing information (the information on when a cell is going to stop serving the area is used to decide when to perform measurement on neighbour cells) would no impacts on cell reselection requirements in RAN4.

Proposal 4: In NTN as multiple SMTC configurations are configured on one frequency layer, and at least the offset can be different, the UE measurement behaviours need to be further discussed. Accordingly the existing measurement requirements shall be revisit.
Proposal 5: As the measurement gap issue is under discussion in RAN2, RAN4 can wait for the input from RAN2.
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