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Discussion and Decision
1 Introduction
NTN-TN cell reselection enhancement to reduce UE power consumption is one of R18 NTN enhancement objectives. RAN2 discussed this issue in previous meetings and made the following agreements:
	RAN2#119bis Agreements
1. To enhance NTN-TN cell reselection, means are defined for a UE to differentiate when camping in an area only covered by NTN network (earth-moving or earth-fixed) vs an area where TN network(s) is/are also available.
2. System information is the basic means for providing necessary parameters to assist UE to estimate when the serving cell stops providing coverage at the present UE location.
3. UE is not required to perform neighbour cell measurements for TN neighbour cells in an area where there is no TN network coverage.

4. The method of detecting the transmission energy or SIB presence to determine the NTN coverage when a UE currently camps on a TN cell is not pursued.

	RAN2#120 Agreements
1. RAN2 will first continue the investigation on the details of the TN coverage data (e.g. accuracy requirements for describing where TN network(s) is/are available) and UE storage overhead before deciding how to send the information to the UE.

2. Continue the discussion on whether to introduce explicit indication to identify TN cells from inter-frequency list and inter-RAT frequency list (FFS on the granularity) or whether we rely on implicit information.

	RAN2#121 Agreements
1. TN coverage area information will be associated to the frequency information.

2. RAN2 adopts explicit description of geographical TN area, and focuses on the option1/2/6 for further discussion, taking the signalling overhead into account (FFS on the accuracy of the information).
3. As a baseline, broadcast signalling is used to provide the information on the TN coverage area for UEs supporting NTN.

4. Also based on the signalling overhead of the broadcast solution, RAN2 will further consider the option that UE-specific update can be optionally be provided via dedicated signalling, overriding the broadcast configuration (FFS if via RRC or higher layers. FFS on the validity time, if provided by RRC)

5. We don’t introduce additional cell reselection prioritization rules for NTN vs TN in Rel-18 (e.g. per service type, per mobility state, or per UE type) on top of what specified in Rel-17. 



This contribution provides our view on the following open issues:
· Issue 1: Provision of TN coverage data
· Issue 2: UE operation on TN neighbor cell measurement
2 Discussion

2.1 Issue 1: Provision of TN coverage data 
About the format of the TN coverage area, RAN2 agreed to focus on option 1, 2 and 6 for the further discussion. 
	·  Option 1: The corresponding geographical area information is provided by network with location coordinates of area center and radius.

· 
Option 2: a boundary line is provided by network in the format of a list of location coordinates, additionally an indication can be used to indicate which side is the TN side

· 
Option 6: for each TN area, a list of locations is provided by network, and the corresponding close shape could be illustrated by a polygon connecting these points within the list.


Currently RAN2 assumes that broadcast signaling is used to provide the TN coverage area data, and whether to consider the UE dedicated signaling depends on the signaling overhead analysis on the 3 options. In other words, if the signaling overhead is too heavy to be carried via broadcast signaling, then it is necessary to consider using RRC dedicated signaling to provide it. 

Observation 1: If broadcast signaling is used to carry the TN coverage area data, the data size shall not exceed the max size of SIB. 
According to the following description in RRC spec, the max size of SIB is 2976 bits (i.e. 372 bytes). 
	NOTE 2:
The physical layer imposes a limit to the maximum size a SIB can take. The maximum SIB1 or SI message size is 2976 bits.


In Option 1, if we reuse the range of current parameters (i.e. referenceLocation-r17 and distanceThresh-r17) to indicate the area center and radius, the data size of 1 TN coverage is about 8 bytes. Then the max number of TN coverage that can be accommodated in one SIB is 46 (i.e. 372/8). 

Observation 2: In Option 1, the max number of TN coverage that can be provided via broadcast signaling is 46. 
	Parameter
	size

	ReferenceLocation-r17
	About 48bits (6Bytes)
>>>>>>>>>> 

ReferenceLocation-r17 ::= OCTET STRING

The value of the field is same as Ellipsoid-Point defined in TS37.355
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The IE Ellipsoid-Point is used to describe a geographic shape as defined in TS 23.032 [15].

—- ASN1START

Ellipsoid-Point ::= SEQUENCE ({
latitudeSign ENUMERATED {north, south},
degreesLatitude INTEGER (0..8388607), -- 23 bit field
degreesLongitude INTEGER (-8388608..8388607) -- 24 bit field

}

-- ASN1STOP




<<<<<<<<<<

	distanceThresh-r17
	16 bits (2 Bytes)
 INTEGER(0..65525)  


Since the coverage of one NTN cell is extremely large and may across several countries, the actual number of TN coverage (TN cells) within one whole NTN cell coverage will definitely exceed 46. Therefore, if we use broadcast signaling to provide the TN coverage area data, the data will be inaccurate or incomplete.
The signaling overhead of Option 2 and Option 6 is heavier than Option 1. Therefore, if we only rely on broadcast signaling to provide the TN coverage data, the data is also inaccurate or incomplete.  
Observation 3: The broadcast signaling cannot provide accurate and complete TN coverage data within one NTN cell. 

Since the motivation to provide the TN coverage data to UE is to optimize the UE measurement on TN neighbor cell for the cell reselection. Therefore, the more accurate the TN coverage data provided, the greater the optimization of NTN-TN cell reselection. 
Observation 4: Accurate and complete TN coverage data is more helpful for the optimization of NTN-TN cell reselection. 
Since TN deployment is relative static, the validity period of the TN coverage data will be very long, so network doesnot need to upate the TN coverage data frequently. Therefore, using UE dedicated signaling does not require more signaling overhead than broadcast signaling. 
Observation 5: To provide the accurate and complete TN coverage data, UE dedicate signaling doesnot require more signaling overhead than broadcast. 
Based on the above analysis, in order to achieve the greater optimization performance, network providing the accurate TN coverage data through UE dedicated signaling to UE should be considered as a supplementary method. 
Proposal 1: Consider using UE dedicated signaling to provide the accurate TN coverage data as the supplementary method. 
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Figure-1. Accurate TN coverage data provision via UE dedicated signaling
2.2 Issue 2: UE operation on TN neighbor cell measurement
Table-1 summarize the legacy cell-reselection mechanism for intra-frequency and inter-frequency with different priorities, which includes two parts:

· Part 1: condition to trigger the measurement;
· Part 2: re-selection criteria. 
Table-1. Legacy cell re-selection mechanism
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Condition to trigger Measurement

Re-selection criteria

Intra-frequency

1) Serving cell quality below threshold, or
2) location or time condition is met (NTN specific)

Criterion R

Inter-frequency - high priority

N/A (NOTE: UE always measure)

cell quality > threshold for a time
duration

Inter-frequency - equal priority

Serving cell quality below threshold, or
location or time condition is met (NTN specific)

Criterion R

Inter-frequency - low priority

1)

2)

1) Serving cell quality below threshold, or

2) location or time condition is met (NTN specific)

Serving cell: quality< threshold;
Target cell: quality > threshold





In last RAN2 meeting, RAN2 decided not to introduce additional cell reselection prioritization rules for NTN vs TN in Rel-18. Our understanding on the agreement is that when both NTN and TN neighbour cells meet the re-selection criteria, there is no additional rule for TN or TN selection. 

But according to part 1 of the condition to trigger the measurement, In order to reflect following RAN2#119 agreement, new condition to trigger the measurement on neighbor TN cell should be introduced. 
	·   UE is not required to perform neighbour cell measurements for TN neighbour cells in an area where there is no TN network coverage.


According to RAN2#119 agreement, the expected UE operation on TN neighbor cell measurement is depicted in Figure-2:
· Case 1: When UE is in TN coverage (TN-cell 1),  UE performs the measurement on TN neighbor cell;
· Case 2: When UE is not in TN coverage, UE doesnot perform measurement on TN neighbor cell.
Since UE is in NTN coverage, in both cases UE’s radio quality of serving cell is good. 
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Figure-2. Expected UE operation on TN neighbor cell measurement 
For case 1, according to current condition to initiate the RRM measurement on neighbor cell, if current NTN serving cell’s radio quality is good enough, if TN frequency is not set as high priority, UE will not start the neighbor cell measurement. Therefore, in order for UE to start the measurement on TN frequency while the radio quality of NTN serving cell is good, network should set the TN frequency as high priority. 

Observation 6: Only if TN frequency is set with high priority, UE can start the measurement on TN neighbor cell when NTN serving cell’s quality is good.  

For case 2, if UE is expected to stop the measurement on TN frequency when there is no TN coverage, since the current NTN serving cell’s radio quality is good, we may have two ways to achieve this purpose:

· Method 1: Introduce the condition to only start the measurement on TN frequency if UE is in TN coverage area. 
· Method 2: Set TN frequency as equal or low priority, then UE will stop the measurement on TN frequency since current NTN serving cell’s quality is good. 
Considering the priority of TN frequency is configured to UE via previous RRCRelease message or via broadcast signaling, which may not be change dynamically based on UE’s location. 

Observation 7: The priority of TN frequency for measurement which is configured by network via RRC signaling cannot be dynamically changed to IDLE/INACTIVE UE based on UE location.
Based on observation 6 and 7, we assume that if NW expects UE to perform the overlapped TN neighbor frequency only when UE is in TN coverage, the condition to trigger the measurement on TN neighbor frequency should be that UE is in TN coverage area. 
Proposal 2: UE should trigger the measurement on overlapped TN frequency with high priority when UE is in TN coverage. 
Table-2 reflects the proposal 2 in current cell-reselection framework. And there is only one change on the condition for high priority frequency case and highlight in red. 
Table-2. Enhanced cell re-selection mechanism
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To optimize the measurement on TN frequency based on whether UE is in TN coverage, besides the network provides the TN coverage data, UE can also detect whether there is TN coverage by itself. For example, If UE cannot detect any RS from TN frequency for some time, actually it’s very possible there is no TN coverage at UE location, and in this case, UE can relax the measurement on TN frequency or stop the measurement on TN frequency. Such UE autonomous detection on the TN coverage area can be regarded as the supplementary solution if network doesnot provide the TN coverage data or the provided TN coverage data is too coarse. 
Proposal 3: For UE power saving purpose, UE may relax the measurement on TN frequency if UE doesnot detect RS on that TN frequency for some time. 
3 Conclusion
According to the analysis in section 2, we propose that:
<Provision of TN coverage information>
Observation 1: If broadcast signaling is used to carry the TN coverage area data, the data size shall not exceed the max size of SIB. 

Observation 2: In Option 1, the max number of TN coverage that can be provided via broadcast signaling is 46. 
Observation 3: The broadcast signaling cannot provide accurate and complete TN coverage data within one NTN cell. 

Observation 4: Accurate and complete TN coverage data is more helpful for the optimization of NTN-TN cell reselection. 
Observation 5: To provide the accurate and complete TN coverage data, UE dedicate signaling doesnot require more signaling overhead than broadcast. 
Proposal 1: Consider using UE dedicated signaling to provide the accurate TN coverage data as the supplementary method. 
<Measurement on overlapped TN frequency>
Observation 6: Only if TN frequency is set with high priority, UE can start the measurement on TN neighbor cell when NTN serving cell’s quality is good.  

Observation 7: The priority of TN frequency for measurement which is configured by network via RRC signaling cannot be dynamically changed to IDLE/INACTIVE UE based on UE location.
Proposal 2: UE should trigger the measurement on overlapped TN frequency with high priority when UE is in TN coverage. 

Proposal 3: For UE power saving purpose, UE may relax the measurement on TN frequency if UE doesnot detect RS on that TN frequency for some time. 
