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1	Introduction
In RAN4# 99-e a WF on NTN RRM measurement requirements was approved [1]. In this contribution we develop topics on measurement requirements which were agreed to continue study in RRM measurement part in the WF.
2	Discussion
The following was agreed for General SMTC & Measurement gap related requirements:
	· Sub-Topic 1: General SMTC & Measurement gap related requirements
· Issue 3-1-1: Discussion of SMTC and measurement gap in RAN4
· Proposed to be merged with issues 3-1-2 and 3-3-1 (Multiple configurations on one frequency layer)
· As the measurement gap issue is under discussion in RAN2, RAN4 can wait for the input from RAN2. 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. FFS if the existing measurement requirements can be reused or not.
· In order to prevent RAN4 time scheduling issues if the discussion is delayed in RAN2, multiple MG with multiple SMTC can be FFS in RAN4.
· Issue 3-1-2: Impact of new/enhanced SMTC/MG
· See 3-1-1
· Issue 3-1-3: Impact of UE assistance information
· FFS, wait until further conclusion from RAN2 is available.



Firstly, we paste the agreements from the RAN2#113bis meeting related to SMTC and measurement gap configuration for connected mode in NTN as follows.
	Agreements - via email (from offline [106])
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?
The configuration of one or multiple offsets is left up to the network implementation.
It is up to network to update the SMTC configuration of the UE to accommodate the different propagation delays.



RAN2 did discuss the need that SMTC configuration may need to be updated because satellites move and the UE may move.
· 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/signaled.
Meanwhile, preliminary simulation results of latency variance based on assumption in R1-1911858 are shown in Figure 1 with LEO 600 and LEO 1200 as examples.
Observation 1: Variations of latencies (maximal latency- minimal latency) for stationary UE to all satellites in visible range, 95 percentile is at 1.3ms for LEO 600; 2.4ms for LEO 1200.
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Figure 1: Variation range of latencies
Based on RAN agreements, existing SMTC window periodicity can be set in the same range of SSB i.e., 5, 10, 20, 40, 80 or 160 ms and window duration can be set to 1, 2, 3, 4, or 5 ms; MG has Existing definition of MG patterns. But how to define multiple SMTC/MG configurations still is problematic for RAN2.
We first note that the SMTC offset is configured with a granularity of 1 ms. We also note that with LEO satellite speeds, such a granularity implies that the required update periodicity may be in the minute range. It’s not achieved if fixed SMTC and measurement gap configurations are provided, which can only be updated by explicit signaling from the network. Instead, the SMTC and measurement gap configurations should anticipate the predictable changes and make the configurations as such dynamic, adapting to the predictable changes in manner that is predictable and synchronized between the UE and the network. 
From RAN2 point of view, there are various ways to do this, e.g., providing a set of SMTC/measurement gap configurations (for the same group of cells), where each configuration associated with a time when it becomes valid (and replaces the previously valid configuration). 
Observation 2: Solving SMTC/MG issue still needs conclusions of RAN2, it is an issue to RRM to utilize multiple MG with multiple SMTC to define requirements based on results of system level study to evaluate validity. Meanwhile, it is still unclear how to define measurement periodicity (e.g., multi-SMTC) which relies on conclusion of RAN2.

Continue issue of SMTC and Measurement Gap:
	· Sub-Topic 2: L1/L3 measurement requirements
· Issue 3-2-1: L1/L3 measurement requirements
· FFS, wait until further conclusion from RAN2 is available.
· Sub-Topic 3: Reference signal related requirements
· Issue 3-3-1: Multiple configurations on one frequency layer
· See 3-1-1
· Issue 3-3-2: Measurements in connected mode
· FFS, wait until further conclusion from RAN2 is available.
· Issue 3-3-3: Ability of measuring SSB of a neighboring cell
· FFS, wait until further conclusion from RAN2 is available.
· Issue 3-3-4: Likelihood of measuring SSB of a neighboring cell
· FFS, wait until further conclusion from RAN2 is available.



In the ongoing 3GPP work on NTN, the UE is assumed to acquire its position information from the GNSS data. It can then use its position for various tasks such as calculating time and frequency pre-compensation values. The GNSS data remains valid for a certain period of time and needs to be refreshed via a GNSS position fix. Without a mechanism to maintain valid GNSS data, an NTN system cannot operate.
Observation 3: It is assumed that, hasn’t been discussed at least, a UE architecture where a GNSS-equipped UE can perform simultaneous GNSS and cellular operation. In a UE architecture where simultaneous operation is not supported, it is inadequate to only specify the GNSS measurement behavior. GNSS measurement may restrict cellular operation. In this sense, how to handle gaps for GNSS during active connection is a new issue, especially gaps could potentially be very long.
Proposal 1: The issue of gaps for GNSS validity during active connection should be checked where a GNSS-equipped UE doesn’t support simultaneous GNSS and cellular operation. 
Observation 4: What type of measurement will have to be required by the UE isn’t unclear. The designation of reference signal, measurement periodicity, DRX and etc. in terrestrial system may can not be compliant within NTN. 
2	Summary
Observation 1: Variations of latencies (maximal latency- minimal latency) for stationary UE, 95 percentile is at 1.3ms for LEO 600; 2.4ms for LEO 1200.
Observation 2: Solving SMTC/MG issue still needs conclusions of RAN2, it is an issue to RRM to utilize multiple MG with multiple SMTC to define requirements based on results of system level study to evaluate validity. Meanwhile, it is still unclear how to define measurement periodicity (e.g., multi-SMTC) which relies on conclusion of RAN2.
 Observation 3: It is assumed that, hasn’t been discussed at least, a UE architecture where a GNSS-equipped UE can perform simultaneous GNSS and cellular operation. In a UE architecture where simultaneous operation is not supported, it is inadequate to only specify the GNSS measurement behavior. GNSS measurement may restrict cellular operation. In this sense, how to handle gaps for GNSS during active connection is a new issue, especially gaps could potentially be very long.
Observation 4: What type of measurement will have to be required by the UE isn’t unclear. The designation of reference signal, measurement periodicity, DRX and etc. in terrestrial system may can not be compliant within NTN. 
Proposal 1: The issue of gaps for GNSS validity during active connection should be checked where a GNSS-equipped UE doesn’t support simultaneous GNSS and cellular operation.
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