Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #117 electronic
R2-2203004
Online, 21th February – 3nd March, 2022                             
Agenda Item:
8.10.3.1.2
Source: 
OPPO
Title:  
Discussion on measurement rules for cell re-selection in NTN
Document for:
Discussion and Decision
1. Introduction

In RAN2#116bis-e meeting, the location-based measurement initiation was discussed and the following agreements were made, and the 38304 running CR has been updated during the post-meeting email discussion to capture these agreements.

RAN2#116bis-e agreements:

3.
Location information can be used to determine when to start measurement.
4.
UE may choose not to perform neighbour cell measurements of “NR intra-freq or inter-freq with equal or lower priority, or inter-RAT freq with lower priority”, if (the distance between UE and serving cell reference location is shorter than a threshold) and (legacy Srxlev/Squal condition is met, i.e., serving cell’s Srxlev/Squal is better than a threshold).
5.
Location-based measurement initiation is only applied if the cell broadcasts location-related parameters (e.g. a threshold) and by implementation the UE has location information.
In this contribution, we discuss the issue on measurement rules for cell re-selection in the current 38304 running CR. 
2. Discussion 
In the current 38304 running CR, the location-based measurement initiation was captured as follows, i.e., using a new paragraph to avoid the impact on legacy UE:
	5.2.4.2
Measurement rules for cell re-selection

Following rules are used by the UE to limit needed measurements:

-
If the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, the UE may choose not to perform intra-frequency measurements.

-
Otherwise, the UE shall perform intra-frequency measurements.

-
The UE shall apply the following rules for NR inter-frequencies and inter-RAT frequencies which are indicated in system information and for which the UE has priority provided as defined in 5.2.4.1:
-
For a NR inter-frequency or inter-RAT frequency with a reselection priority higher than the reselection priority of the current NR frequency, the UE shall perform measurements of higher priority NR inter-frequency or inter-RAT frequencies according to TS 38.133 [8].

-
For a NR inter-frequency with an equal or lower reselection priority than the reselection priority of the current NR frequency and for inter-RAT frequency with lower reselection priority than the reselection priority of the current NR frequency:

-
If the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, the UE may choose not to perform measurements of NR inter-frequency cells of equal or lower priority, or inter-RAT frequency cells of lower priority; 
-
Otherwise, the UE shall perform measurements of NR inter-frequency cells of equal or lower priority, or inter-RAT frequency cells of lower priority according to TS 38.133 [8].

-
If the UE supports relaxed measurement and relaxedMeasurement is present in SIB2, the UE may further relax the needed measurements, as specified in clause 5.2.4.9.
If the t-Service of the serving cell is present in SIBX, UE should start to perform intra-frequency, inter-frequency or inter-RAT 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. For quasi earth fixed cell, UE shall perform measurements of higher priority NR inter-frequency or inter-RAT frequencies according to TS 38.133 [8] regardless of the remaining service time of the serving cell. .
If UE support location based measurement initiation and a threshold distanceThresh is broadcast, UE may choose not to perform measurements of NR intra-frequency or inter-frequency cells of equal or lower priority, or inter-RAT frequency cells of lower prority if the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, and the distance between UE and the serving cell reference location is shorter than the threshold (i.e. distanceThresh).
NOTE:
When evaluating the distance between UE and the serving cell reference location, it's up to UE implementation to guarantee that a valid UE location information is available.
Editor’s note: FFS on whether the timing information about new upcoming cell is needed for quasi earth fixed cell and/or earth moving cell. FFS if such information is known from system information and/or the ephemeris. FFS on the utilization of such information.
 


However, there are some issues to clarify on this new paragraph for location-based measurement initiation.
In RAN2#116bis-e, it was agreed that
RAN2#116bis-e agreements:

3.
Location information can be used to determine when to start measurement.
4.
UE may choose not to perform neighbour cell measurements of “NR intra-freq or inter-freq with equal or lower priority, or inter-RAT freq with lower priority”, if (the distance between UE and serving cell reference location is shorter than a threshold) and (legacy Srxlev/Squal condition is met, i.e., serving cell’s Srxlev/Squal is better than a threshold).
5.
Location-based measurement initiation is only applied if the cell broadcasts location-related parameters (e.g. a threshold) and by implementation the UE has location information.

As shown above, for an NTN UE that supports location-based measurement initiation, if the cell broadcasts location-related parameters (e.g. a threshold), only if legacy Srxlev/Squal condition and distance condition are both met, UE may choose not to perform neighbour cell measurements.  According to the current spec wording, even if a threshold distanceThresh is broadcasted, the UE can still behave as legacy, i.e., as long as the Srxlev/Squal condition is met, the UE might choose not to perform neighbour cell measurements regardless of the distance condition, since the legacy behaviour (i.e., the first paragraph of clause 5.2.4.2) cannot be bypassed by NTN-specific behaviour (i.e., the new paragraph for location-based measurement initiation).
Observation 1 RAN2 has agreed that for an NTN UE that supports location-based measurement initiation, if the cell broadcasts location-related parameters (e.g. a threshold), only if legacy Srxlev/Squal condition and distance condition are both met, UE may choose not to perform neighbour cell measurements.

Observation 2 In the current 38304 running CR, the distance condition for location-based measurement initiation doesn’t work since the legacy behaviour cannot be bypassed by NTN-specific behaviour. 
Besides, the legacy Srxlev/Squal thresholds for neighbour cell measurement initiation are different between the intra-frequency case (i.e., SIntraSearchP/SIntraSearchQ) and non-intra-frequency case (i.e., SnonIntraSearchP/SnonIntraSearchQ). The current spec wording for location-based measurement initiation doesn’t consider it.
Observation 3 The current spec wording for location-based measurement initiation doesn’t consider that the legacy Srxlev/Squal thresholds are different between the intra-frequency and non-intra-frequency.
Considering the above issues, we propose not to use a new paragraph to specify the location-based measurement initiation in 38.304, and the text proposal is attached in this paper as the Annex.
Proposal 1 Not to use a new paragraph to specify the location-based measurement initiation in TS 38.304.
Proposal 2 Location-based measurement initiation for intra-frequency case and non-intra-frequency case (NR inter-frequency cells of equal or lower priority, or inter-RAT frequency cells of lower priority) should be captured in different branches.
Proposal 3 The location-based measurement initiation was captured in TS 38.304 by the approach as shown in Annex. 
By this approach, the location-based neighbour cell measurement initiation could work correctly for an NTN UE without any impact on legacy UE, since the legacy UE does not support location-based measurement initiation and legacy gNB does not broadcast the location threshold.

3. Conclusion
Based on the discussion above, we made the following observations:

Observation 1 RAN2 has agreed that for an NTN UE that supports location-based measurement initiation, if the cell broadcasts location-related parameters (e.g. a threshold), only if legacy Srxlev/Squal condition and distance condition are both met, UE may choose not to perform neighbour cell measurements.

Observation 2 In the current 38304 running CR, the distance condition for location-based measurement initiation doesn’t work since the legacy behaviour cannot be bypassed by NTN-specific behaviour. 
Observation 3 The current spec wording for location-based measurement initiation doesn’t consider that the legacy Srxlev/Squal thresholds are different between the intra-frequency and non-intra-frequency.
Based on the discussion above, we give the following proposals:

Proposal 1 The location-based measurement initiation was captured in TS 38.304 by the approach as shown in Annex.  
4. Reference

[1] RAN2#116bis-e Meeting Report, Online

[2] RAN2#116-e Meeting Report, Online
[3] R2-2109301, RAN2#115-e Meeting Report, Online

5. Annex: Text Proposal
	CHANGE START


5.2.4.2
Measurement rules for cell re-selection

Following rules are used by the UE to limit needed measurements:

-
If the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ; and 
-
if the distance between UE and the serving cell reference location is shorter than the threshold (i.e. distanceThresh), if broadcasted and if UE supports location-based measurement initiation:

-
the UE may choose not to perform intra-frequency measurements;
-
Otherwise, the UE shall perform intra-frequency measurements.

-
The UE shall apply the following rules for NR inter-frequencies and inter-RAT frequencies which are indicated in system information and for which the UE has priority provided as defined in 5.2.4.1:
-
For a NR inter-frequency or inter-RAT frequency with a reselection priority higher than the reselection priority of the current NR frequency, the UE shall perform measurements of higher priority NR inter-frequency or inter-RAT frequencies according to TS 38.133 [8].

-
For a NR inter-frequency with an equal or lower reselection priority than the reselection priority of the current NR frequency and for inter-RAT frequency with lower reselection priority than the reselection priority of the current NR frequency:

-
If the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ; and 
-
if the distance between UE and the serving cell reference location is shorter than the threshold (i.e. distanceThresh), if broadcasted and if UE supports location-based measurement initiation: 
-
the UE may choose not to perform measurements of NR inter-frequency cells of equal or lower priority, or inter-RAT frequency cells of lower priority;
-
Otherwise, the UE shall perform measurements of NR inter-frequency cells of equal or lower priority, or inter-RAT frequency cells of lower priority according to TS 38.133 [8].

-
If the UE supports relaxed measurement and relaxedMeasurement is present in SIB2, the UE may further relax the needed measurements, as specified in clause 5.2.4.9.

If the t-Service of the serving cell is present in SIBX, UE should start to perform intra-frequency, inter-frequency or inter-RAT 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. For quasi earth fixed cell, UE shall perform measurements of higher priority NR inter-frequency or inter-RAT frequencies according to TS 38.133 [8] regardless of the remaining service time of the serving cell. .

NOTE:
When evaluating the distance between UE and the serving cell reference location, it's up to UE implementation to guarantee that a valid UE location information is available.
Editor’s note: FFS on whether the timing information about new upcoming cell is needed for quasi earth fixed cell and/or earth moving cell. FFS if such information is known from system information and/or the ephemeris. FFS on the utilization of such information.
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