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Introduction

RAN2 has discussed about issues on non-terrestrial networks since RAN2#103bis. During the discussions, issues related to such as mobility, RACH procedure, paging capacity, tracking area have evaluated and captured in the TR 38.821. In RAN2#106, it was agreed to trigger email discussion to treat cell selection/reselection issues in NTN as following:

	[106#74][NR/NTN ] Cell Selection/reselection (LG)

-
Phase 1: Capture issues and scenarios (e.g. moving beams within the same network) we want to focus on related to cell selection 

-
Phase 2: Capture and discuss the solutions proposed in RAN2 contributions so far


Intended outcome: TP capturing issues and solutions


Deadline:  June 28, 2019


· Phase 1 discussion

During the phase 1, cell selection/reselection issues based on the contributions submitted to RAN2#106 will be summarized. Procedures described in TS 38.304 except paging, such as cell selection/reselection criteria, mobility state estimation and cell selection/reselection related parameters included in the system information could be discussed.

As an outcome of phase 1 discussion, a draft TR which captures views from the companies on each issue will be provided at the start of phase 2.

· Phase 2 discussion

During the phase 2, companies are invited to provide further detailed views and solutions for each issue organized from the phase 1 discussion. Proposed issues were summarized in the text proposal, and as a result of phase 2 discussion, some solutions may be added to the final draft proposal if it seems agreeable.
 Please note that the scope of this email discussion is limited to “intra-NTN” cell selection/reselection procedures. Issues related to cell selection/reselection between terrestrial networks and non-terrestrial networks is out of this email discussion, and those could be discussed in “[106#72][NR/NTN] TP on NTN-TN service continuity  (Nokia)”

Discussion

According to the views from the companies in the email discussion phase 1, draft proposal of each issue is provided. Companies are invited to provide their detailed view on each issue. As a result of the discussion, final proposals will be provided in the email discussion report.

Issue 1: UE procedures in idle/inactive mode
In the phase1 email discussion, all the companies agreed that the NR mechanism in TN system is the baseline for idle/inactive mode UE mobility in NTN system.
Observation 1: All the companies agreed that the NR mechanism in TN system should be the baseline for idle/inactive mode UE mobility in NTN system
Proposal 1: NR mechanism in TN system is the baseline for idle/inactive mode UE mobility in NTN system.

Issue 2: Frequent SI update in LEO satellite case. [2]
In the phase1 email discussion:
· Five companies think we need more study in LEO satellite case.

· Four companies think it is up to network implementation. 

Question 1: Do companies agree that further solution is required to solve the frequent SI update in LEO satellite case? Please provide further detailed reasons or solutions to agree/disagree this issue.
	Company
	Yes/No
	Comments

	Thales
	Yes
	Frequent SI update will highly depend on the information provided in SI and the type of NTN LEO system scenario (fix or mobile beams). RAN2 to agree on the contents of SI contents for NTN.

	Nomor Research 
	No  
	Up to network implementation would be preferred from our point of view, if possible. It sounds more like an optimization. 

	CATT
	Yes but
	SI update is a fundamental function, our intention is to not introduce too frequency SI update procedure. So before we discuss the solution, we should discuss SI content and then we can know what type of IE will have important impact on SI update, for example, the SI update caused by neighbour cell frequency set change for LEO when satellites are moving in high latitude area.

	Ericsson
	No
	Prefer to leave it as network implementation discussion. However, companies can be invited to identify possible problematic SI, if any, e.g. via contributions. Note that also RAN1 may have input to what should be broadcasted.

	MTK
	Yes (for discussion)
	We think RAN2 needs to discuss the frequent SI update problem and its possible solutions for LEO-NTN.

	LG
	Yes
	When LEO with moving beam is broadcasting system information, as the LEO satellite revolves around the earth, it won’t be able to contain all the information of its path in the system information. Therefore, it is unavoidable to modify system information based on the current coverage. Therefore, we think frequent SI update in LEO case needs to be discussed.

	Spreadtrum
	No
	Share the view of Nomor Research

	Huawei
	No
	It depends on the network implementation. If there is no cell specific cell reselection parameters broadcasted, the neighbour cell set change will not impact the SI update

	Nokia
	No
	Agree with Ericsson comments.

	Inmarsat
	Yes
	We think frequent SI update in case of LEO scenarios needs to be discussed.

	ZTE
	No
	As mentioned by HW and Thales in Phase 1 discussion, whether the SI update in for NTN LEO system is “frequent” or not depends on the content of the system information. We would better first evaluate whether SI update for NTN LEO is more frequent than that in TN before we start to discuss the enhancements to reduce SI update.


· Summary

 Some companies think frequent SI update issue needs to be discussed, but it is still not clear in which aspects cannot be solved by network implementation. Therefore, we need to evaluate what is the problematic points under this issue. Companies are invited to provide contributions identifying this issue, then we can discuss further.
Observation 2: No consensus was made on frequent SI update in LEO satellite issue. It is still not clear in which aspects cannot be solved by network implementation.

Proposal 2: Clarify the problematic points, if any, regarding frequent SI update in LEO satellite issue.
Issue 3: Too frequent tracking area updates. [4]
In the phase1 email discussion:
· Four companies think too frequent tracking area update needs to be discussed. Among them, two companies think it can be solved by current specification. For other solutions, hysteresis type of levels and additional RSRP/RSRQ offset were proposed.

· Five companies think too frequent TAU will not happen in fixed TA mechanism.

Question 2: Do companies agree that any enhancement is required for too frequent tracking area update in LEO satellite case? Please provide further detailed reasons or solutions to agree/disagree this issue.
	Company
	Yes/No
	Comments

	Thales
	
	LEO NTN case should be distinguished between fix and mobile beams.
For LEO steerable or fix beams scenarios would allow fix tracking areas. Therefore. the tracking area updates would be similar to TN case. No further enhancement would be needed.
LEO with mobile beam too frequent TA updates could be solved by using country agnostic area code. If this approach is not agreed, further 

	Nomor Research 
	No
	We think frequent TAU will not happen in fixed TA mechanism.

	CATT
	No
	For fixed TA case, No further enhancement is needed

	Ericsson
	Yes
	Also in terrestrial network, frequent TAU may happen due to UE moving back and forth. In case of LEO or GEO, the signalling burden is more unwelcome than in terrestrial case. Further note that fixed TA cannot be completely fixed due to constant LEO satellite movement and some fluctuation will happen.

	MediaTek
	No
	We believe that with fixed TA, it is possible to avoid frequent TAU.

	LG
	No
	The reason why we introduced fixed TA is to avoid frequent TAU.

	Spreadtrum
	No
	Frequent TAU will not happen in fixed on earth TA mechanism.

	Huawei
	No
	Since we already agreed to adopt fixed TA mechanism, too frequent TAU will not happen.

	Nokia
	No
	How frequent the TAUs are triggered, depends on various deployment factors, such as constellation, coverage footprint size, satellite beam size, NR cell size, etc. Changing existing threshold values adapted for a specific satellite deployment would have no specification impact. 

Very large tracking area configuration has the main drawback of reduced paging capacity, and this trade-off need to be studied in the context of NTN.

	Inmarsat
	No
	In the case of fixed TA, frequent TAU will not happen. However, in the case of dynamic cells the solution proposed by Thales might be used. 

	ZTE
	
	We had some discussions in the past several meetings and agreed to use fixed  tracking area mechanism for NTN LEO.

Two approaches have been included in TR38.821-070:

Approach 1: For the case when UE location information is unavailable, network update the broadcast TAC in real time according to the ephemeris and confirm the broadcast TAC is associated with the geographical area covered by the satellite beam. UE listens to TAI = PLMN ID + TAC and determines to trigger registration area update procedure based on the broadcast TAC and PLMN ID when it moves out of the registration area. FFS enhancements on UE assistance information in tracking area management in Approach 1.

Approach 2: For the case when UE location information is available, FFS if UE location information (either obtained via GNSS or non-GNSS) is utilized in tracking area management and what is the solution in that case.

Since we have already agreed those two approaches on table, we would suggest to further discuss the two FFS left to complete these two approaches rather than study any other enhancements.
For the first FFS: FFS enhancements on UE assistance information in tracking area management in Approach 1,we suggest to provide a TAI list determined based on UE observation to network as assistance information to help network update the registration area for UE. And the UE assistant TAI list should be provided to network via Registration Request when UE detects it has moves out of the registration area or when UE detects the current registration area is too large.

For the second FFS: FFS if UE location information (either obtained via GNSS or non-GNSS) is utilized in tracking area management and what is the solution in that case, we suggest to divide the earth into a lot of girds and each grid is mapped to a certain TAC. UE derives the TAC based on the location information and the mapping rule between the geographical area and TAC and forms the TAI based on the TAC derived from UE side and the broadcast PLMN ID. When UE moves to a new geographical area, UE derives the TAC based on the location information and forms the TAI based on the derived TAC and PLMN ID. If UE detects entering a tracking area that is not in the list of tracking areas that the UE previously registered to, a mobility registration update procedure will be triggered.


· Summary

Most company think that in the earth-fixed TA mechanism, frequent TAU will not happen for the LEO satellites.

Observation 3: Under earth-fixed TA mechanism, frequent TAU will not happen for the LEO satellites.
Proposal 3: For LEO satellites with earth fixed TA mechanism, frequent TAU is not foreseen as an issue to be addressed.
Issue 4: UEs with low transmission power camping on the cells with high altitude. [4]
In the phase1 email discussion:
· Five companies agreed that the enhancement can be considered.

· Five companies think enhancement is not needed and it can be solved by current specification (e.g., PLMN selection).

Question 3: Do companies agree that enhancement of cell selection mechanism to avoid UEs with low transmission power camping on the cells with high altitude is needed? Please provide further detailed solutions or reasons to agree/disagree this issue.
	Company
	Yes/No
	Comments

	Thales
	Yes
	UE may camp on NTN cells where there is no other TN cell available. 

Agree to define ways to enhance the cell selection/re-selection evaluation process (priorities, geographical distance between device and centre of the cell, camping rules, load balancing,…)

	Nomor Research 
	No
	Prioritization of cells or cell layer (e.g. GEO over LEO) can already be done using the prioritization scheme in the current cell selection procedure. 

	CATT
	No
	The current specification solutions, e.g. frequency priority or PLMN selection mechanism can solve this issue.

	Ericsson
	No
	
We do not see how a UE with low power would accidentally camp on a GEO cell. This issue would mostly likely need to be resolved through PLMN selection where for instance the RTT to the satellite or similar might be a criteria.

	MediaTek
	No
	We think that UEs with low transmission power should not attempt to camp to the high altitude satellite (GEO) cells. We believe that PLMN selection can resolve this issue.

	LG
	No
	Same view that current specification can solve this issue, e.g., frequency priority, cell specific offset.

	Spreadtrum
	Yes
	Not sure whether PLMN selection can resolve this issue. Can an operator use same PLMN for his GEO network and LEO network?

	Huawei
	Yes
	Reasons:

(1) It can be risky to make low power UE camp in the GEO cell, the RACH procedure may fail with a high probability, especially when the TN cell is available it is better for UE to camp in TN cell.  

Solutions:

(1) Cell broadcasts the type of satellite, e.g. GEO, LEO, or the altitude of satellite. UE could decide whether to camp based on whether it could support this type satellite, or whether it could support this altitude satellite.

(2) Cell broadcasts its receiver sensitivity. UE could estimate the receiving power based on its power class and the path loss, and then decide whether to camp based on whether the estimated receiving power could reach the receiver sensitivity 

	Nokia
	No
	In NTN, UEs are assumed to have 23dBm maximum transmit power. In the scenarios where this is estimated to be insufficient to reach GEO satellites, the UEs can be simply configured not to try to access the GEO NTN, they will not attempt any RACH, so we don’t see a need to change anything in the specifications of cell selection/reselection mechanism related to this.

	Inmarsat
	Yes
	If there is an available TN cell, the UE shall avoid camping in NTN cells. Nevertheless, the UE should always be aware of the type of the cell(TN, LEO, GEO) he wants to communicate with (e.g. significantly different transmission power). Based on this information and based on knowledge of its capabilities, the UE shall decide which cell is suitable for communication. 

	ZTE
	Yes
	We do not think the frequency priority or PLMN selection can fully prevent UE with low transmission power from camping on a satellite cell in high altitude.

For the frequency priority solution, it is still not clear whether a GEO cell and a LEO cell will be deployed in the same frequency or not. If different frequencies are always allocated for GEO and LEO, NW can prevent UE with low transmission power from camping on a GEO cell by setting a higher priority for the frequency in which only LEO cells are deployed. But if GEO cells and LEO cells are deployed in the same frequency, the frequency priority solution no longer works, a cell-level indication is needed. 
For the PLMN selection solution, the same situation happens. If GEO cells and LEO cells are always served by different PLMNs, different PLMN ID should be allocated for GEO network and LEO network so that UE with low transmission power will not select a PLMN providing GEO network service only. But if a PLMN provides both GEO and LEO network service, the PLMN selection solution no longer works, similarly, a cell-level indication is needed.


· Summary

Some companies think this issue could be solved by current specification functions, such as frequency priority, offset, or PLMN selection, but other companies think it would not fully solve this issue because it may not differentiate GEO and LEO cells (e.g. LEO and GEO cells are deployed in the same frequency). There was no consensus made on this issue.
Observation 4: No consensus was made on UEs with low transmission power camping on the cells with high altitude issue, whether it is covered by current specification or not.

Proposal 4: Discuss further whether current specification functions such as frequency priority, offset, or PLMN selection can solve UEs with low transmission power camping on the cells with high altitude issue.
Issue 5: Mobility State Estimation mechanism. [4]
In the phase1 email discussion:

· Five companies are unclear about the necessity to reuse existing MSE mechanism in NTN.

· Three companies think in some cases MSE mechanism can be reused.

· Three companies think we need to consider new MSE mechanism. Among them, one company suggested to consider cell movement.

Question 4: Do companies agree to reuse and enhance existing MSE mechanism for a UE?

· If “Yes”, please provide reason and proposed enhancement on existing MSE mechanism in both GEO/LEO satellite cases.
· If “No”, please provide reason and alternative solution in both GEO/LEO satellite cases.
	Company
	Yes/No
	Comments

	Thales
	Yes
	MSE should be maintained for NTN as useful mobility information available for mobility management and network optimization. No need for enhancing/changing the existing NR MSE mechanisms. 
For LEO system MSE can be reused. The mobility state is decided based on the number of reselections among LEO cells and there is no need to differentiate whether it is caused by UE movement or satellite movement.
For GEO system, how fast the UE is moving should be reflected by the number of reselections among GEO cells in a time interval. GEO satellite is stationary relative to earth. UE’s movement to the cell is similar to the TN. MSE will be highly link to the GEO cell size.



	Nomor Research 
	No
	We are not convinced about the need of an MSE scheme for NTN. The cells for NTN are very large and the selection between GEO and LEO can also be done using the regular prioritization of the cell selection scheme. 

	CATT
	No 
	In TN, MSE mechanism is introduced for UE mobility, but in NTN, UE speed can be ignored compared to the speed of LEO satellites, so we don’t see much benefits to reuse the MSE mechanism.

	Ericsson
	No
	For us the use-case of mobility states that scale reselection parameters in satellite networks is unclear:

· In GEO the cells are very large and the need for fast mobility is unclear as the signal levels within a cell drop off very slowly.

In LEO the speed of the satellite on earth is many times larger than the speed of a UE and the equivalent cell movement is more predictable compared to high-mobility UEs in terrestrial thus cell reselection parameters are unlikely to be dependent on UE speed.

	MediaTek
	No
	We think that for GEO, the cell-sizes are too big to make any significant impact or change on Cell Selection/Reselction. Thus, we think MSE mechanisms will not be of much use in GEO-NTN. 

For LEO satellites, the satellite is moving at a much higher speed than the UE. Hence, the UE’s mobility makes little difference to cell reselection. As the LEO satellite and its equivalent cell-movement is predictable, the MSE serves no purpose.

	LG
	No
	For GEO satellites, regarding the size of GEO coverage, number of recent cell reselections is meaningless.

For LEO satellites, even if the UE performs cell reselection, usually it is occurred by cell mobility, not by the UE mobility. Moreover, the UE’s speed is negligible compared to LEO satellite’s speed.
Therefore, we think MSE is not required.

	Spreadtrum
	No
	For GEO, it takes long time for a UE to move across a cell. For LEO, the moving speed of UE is minor compared to the speed of satellites. MSE is not needed in both scenarios.

	Huawei
	No
	In GEO scenario, the satellite is stationary related to earth and its coverage area of one cell is very large, the cell reselection will not occur very frequently, so current MSE can still work. In LEO scenario, the UE speed is negligible to LEO satellite moving speed, and all the UE need to take this challenge. So actually no MSE mechanism is needed, because all UE can apply the same cell reselection parameters without scaling.

	Nokia
	No
	We don’t see the need for enhancing/changing the existing NR MSE mechanisms. 

For GEO NTN deployments, the MSE is not really useful due the size of the cells. And for LEO NTN deployments the cell size does not change and if necessary the MSE can even be pre-estimated based on knowledge about the satellite constellation and UE movement. We think, this could be achieved without any changes to MSE specifications.

	Inmarsat
	No
	For GEO the frequency of cell selections is very low, so the benefit (if there any) of the MSE is neglecteble. 

In the case of LEO scenarios, the spacecraft’s speed and movement pattern is dominant so the MSE mechanism would not provide relevant information for cell selection/reselection.

	ZTE
	No
	Agree with Ericsson that the use case of MSE is not clear in both GEO and LEO.


· Summary

 Most companies think MSE is not required, because use case of MSE is not clear in both GEO and LEO case. 

Observation 5: Most companies think MSE is not required, because use case of MSE is not clear in both GEO and LEO case.
Proposal 5: Existing MSE mechanism is not considered in NTN.
Issue 6: Geographical area-based barring mechanism and frequency priorities. [1]

In the phase1 email discussion, all the companies agree that if UE location information provided, providing barring mechanism and frequency priorities for a given geographical area can be supported by current specification.
Observation 6: If UE location information is provided, providing geographical area-based barring mechanism and frequency priorities handling may be useful.
Proposal 6: Geographical area-based barring mechanism and frequency priorities are considered.

Issue 7: Using ephemeris information for cell reselection. [4]
Furthermore, most companies think providing ephemeris information and UE’s location information can help UE to decide which neighbour cell to perform measurement or cell reselection.

Question 5: Companies are invited to provide further detailed solutions how to provide ephemeris information and UE location information and how to utilize it by the Ues.
	Company
	Comments

	Thales
	Ephemeris to be provided together with the association of beam/cell. This should be SI broadcasted to the UE. 

	Nomor Research 
	Ephemeris information should be provided via system information. Based on this or based on other means, the UE can derive its location information. 

	CATT
	Ephemeris can be preconfigured to UE offline or configured by system information or updated by dedicated signalling and UE can get its location info by positioning. Combined Ephemeris and UE location, UE can know which cell is coming soon and do measurements for the selected incoming cell. Once the cell reselection condition fulfilled, UE can reselect to the cell.

	Ericsson
	Satellite ephemeris may give information about the satellite position, but what would be needed here is the cell deployment. For GEO the cell deployment is relatively stationary, but for LEO the derivation of cell deployment would be a UE implementation specific.

Further, it would be UE implementation specific how to utilize the location information together with emphemeris data to enhance cell selection/reselection related measurements. 



	MTK
	We think more discussions are needed on how to provide the ephemeris information and we believe that next cell information is useful regardless of the availability of location information,

	LG
	If ephemeris information is broadcast via system information, the UE could utilize it for idle/inactive mode operations. How to provide and utilize it could be discussed further.

	Spreadtrum
	We think that ephemeris information should include cell deployment information besides orbital information, etc. The ephemeris information is too big to be provided via SI. It is provided and updated via connected mode instead. UE can get its location via GNSS or roughly via measured cells and ephemeris information. In order to guarantee performance, how to utilize the location information and ephemeris information to enhance cell reselection related measurement results should be specified.

	Huawei
	Ephemeris delivery and content:

· Ephemeris information can be provided to UE by system information or dedicated signalling.

· Network could only provide UE local ephemeris with considering the overhead issue.

· Ephemeris should include cell deployment information and indicate the footprint or coverage of satellite cells on earth.

Cell reselection by utilizing UE location and ephemeris:

· UE determines the frequency list and cell list to measure according to its location and ephemeris. Then, UE determines the target cell based on measurement results.

If ephemeris provides the footprint or coverage of satellite cells on earth, UE could determine the target cell  based on its location and ephemeris directly.

	Nokia
	Ephemeris information with cell or beam level association could be provided (if required) to UE via system information. Other options are not precluded.

	Inmarsat
	In the case of GEO, the spacecraft’s position is (almost) the same compared to the earth. Even in this case, the knowledge by the UE of the satellite's ephemeris is essential because in some frequency bands, the orthogonalisation between the operators is based on spatial multiplexing. So in some cases, the UE needs to have this information before it can access the network. On the rest of the scenarios, this information can be provided to the UEs by system information or by dedicated signalling.

Beside the ephemeris information, the UE shall be provided with local cell neighbourhood information, which correlated with the UE’s position indicates clearly to the UE the target cell 

	ZTE
	As mentioned by Ericsson, the cell-level information is quite important as UE are perform selection and reselection among cells.

Thus, we suggest to broadcast the PCIs of cells served by the serving and neighbour satellites to UE along with the ephemeris information. Based on the ephemeris information and UE location, UE is aware of the location of the serving satellite and the neighbour satellite. With the PCIs information provided, UE get to know the cell information served by the serving satellite and neighbour satellites and can then perform measurements and cell reselection accordingly to find a suitable cell.


· Summary
Many companies think that ephemeris information should include cell deployment information to help UEs performing measurement and cell reselection. How to deliver and utilize the UE location information and ephemeris information is FFS.
Observation 7: Ephemeris information with cell deployment information and UE location information can help UEs to perform measurement and cell reselection.

Proposal 7: Providing ephemeris information with cell deployment information and UE location information is considered to help UEs performing measurement and cell selection/reselection. How to utilize the information is FFS.
Issue 8: Broadcasting geographical reference point. [4]

In the phase1 email discussion:

· One companies think if can be used for cell selection/reselection rules especially for GEO satellite case.

· Nine companies think ephemeris information covers the function of the geographical reference point.
Observation 8: Ephemeris information covers the function of the geographical reference point
Proposal 8: Broadcasting geographical reference point is not considered for the purpose of cell selection/reselection rules.

Issue 9: Broadcasting the next neighbouring cells information (i.e. frequency, PCI) [6]

In the phase1 email discussion:

· Six companies think it would be beneficial to provide the next neighbouring cells information, but further discussion is required.

· Five companies are unclear about the intention of broadcasting “next neighbour cells”, as it seems to be already supported by current specification.

Question 6: Companies are invited to provide details about broadcasting “next neighbour cells”. Please specify what is the differentiated point from current specification.
	Company
	Comments

	Thales
	Next neighbour cells in SIB1 should contain the beams associated to each neighboring cell and the corresponding satellite ephemeris.

	Nomor Research 
	For cell selection / reselection everything needed can be provided by current specification. For active move mobility some enhancements will need to be specified that might be useful for Idle mode mobility as well. We suggest not to continue to discuss broadcasting “next neighbour cells” in the context of cell selection / reselection. 

	CATT
	We agree with Nomor Research, the current specification is quite clear to cover the requirements.

	Ericsson
	Is this “next neighbour cell” question some sort of mix of question about updating DI and emphemeris related data? Would be good to clarify the intention and relation to those questions.

	MediaTek
	In current specifications, only the neighbour cell list is provided. In NTN, we believe that the particular next cell needs to be pointed out from this neighbour cell list. 

As Thales mentioned in their response to Question 3, the cell selection/re-selection process should consider priorities, geographical distance between device and centre of the cell, camping rules, load balancing etc. to deterministically re-select the next cell.

	LG
	We have similar view with Normor Research that current specification can cover this. If the network wants to prioritize the “next upcoming neighbour cell”, it can adjust the cell reselection parameter, such as frequency priority, cell-/frequency-specific offset.

	Spreadtrum
	Share Nomor Research’s view

	Huawei
	In the current specs, during performing cell reselection measurement, UE needs to measure frequencies and cells indicated in SIB2-5 according to some criterions. However, in LEO scenario, the motion of satellite causes most of reselection and the target cell/satellite generally is certain according to ephemeris. Therefore, if indicating UE the next neighbouring cells according to ephemeris, UE could measure those cells with high priority and UE could find the target cells fast if the motion of UE is negligible with comparing to that of satellite. Of course, UE could fall back its measurement to the frequencies and cells indicated by the current SIB2-SIB5 if it could not find suitable target cell in the “next neighbouring cell list”.

	Nokia
	It is difficult to define what ‘next cell’ is, especially because UEs are not necessarily aligned nicely below a given satellite orbit and UEs could actually detect cells from different satellite orbits.

	Inmarsat 
	We share Thales’s view in this question. 

	ZTE
	In our understanding, the next neighbour cell information is the same as the neighbour cell information now broadcast in system information in NR.


· Summary

 Most companies think ‘next neighbour cell’ is already covered by current specification by providing neighbour cell information broadcast in the system information in NR.
Observation 9: ‘Next neighbour cell’ can be covered by neighbour cell information broadcast in the system information, so it is up to network implementation.

Proposal 9: No further enhancement is required on broadcasting the ‘next neighbour cell’ issue.
Issue 10: To avoid frequent SIB1 reading.[6]

In the phase1 email discussion, there was not any consensus made:

· Two companies think it would be beneficial.

· Three companies think discussion about skipping SIB1 acquisition is unnecessary.

· One company think we need to consider high refreshing rate case.

· One company propose to transmit the SIB1 only once when the UE enters the NTN network coverage area and selects the NTN cell.

Question 7: Do companies agree that skipping SIB1 acquisition is required?  Companies are invited to provide their views why agree/disagree this issue. 

	Company
	Yes/No
	Comments

	Thales
	No
	SIB1 reading should be required each time the UE enters a new NTN cell. SIB would carry the neighbouring cells of the terrestrial  and non terrestrial cells. The SIB1 reading frequency will highly depend on the LEO scenario (fix or mobile beams) and on the beam/cell definition.

	Nomor Research
	No
	Reading SIB1 will be required for the existing parameters (e.g. PLMN selection) and also for new parameters e.g. common timing advance. 

	CATT
	No
	SIB1 contains the fundamental parameters for UE camping, we do not find reason to skip SIB1 of one cell.

	Ericsson
	No
	Difficulties to understand the question. Are we talking about reading SIB1 when selecteing a cell or while camping on a cell and SIB1 content is updated? If the latter, the discussion is same is in first question. 
[Rapporteur] According to my understanding about [6], this issue is about skipping SIB1 acquisition when selecting a new cell by introducing SI Area based system information concept.
Comment for the last proposal is that network is unaware when UEs are camping in the cell thus cannot choose to send SIB1 only when UE selects the cell.. 

	MediaTek
	No
	We believe that acquisition of SIB-1 is quite essential for UE. We think further discussions are needed about how often SIB-1 acquisition by the UE is required.

	LG
	No
	We also think acquisition of SIB1 is essential upon camping on a new cell.

	Spreadtrum
	No
	Not sure how to achieve this without impacts.

	Huawei
	Yes
	In LEO scenario, UE may just camp on one cell for a few minutes and needs to re-read SIB1 frequently because of the motion of LEO satellite. If there are similar SIB1 configuration among satellites in the same trajectory, UE could skip SIB1 acquisition after serving cell changes and read SIB1 when UE needs to access to network. In this way, UE’s power consumption could be reduced. 

	Nokia
	No
	Question is not so clear. 

	Inmarsat
	No
	Because SIB1 contains relevant information, reading it is essential for the UE.

	ZTE
	No
	Up-to-date SIB1 reading is quite essential for UE to get access to the network for further services. Reducing SIB1 reading has been proposed during the discussion for NR Rel-15 and also under power saving SI in Rel-16, companies shared the same understanding that there is no need to skip SIB1 acquisition. We suggest not to re-open this discussion in NTN to slow down our progress.


· Summary

Most companies think when a UE camps on a new cell, it is essential to acquire SIB1. 

Observation 10: It is essential to acquire SIB1 when a UE camps on a new cell. 
Proposal 10: Any mechanism for skipping SIB1 acquisition is not considered.

Issue 11: Cell selection/reselection differentiation between transparent and regenerative scenario.

In the phase1 email discussion, one company mentioned that the cell selection/re-selection issues might be different for transparent and regenerative scenarios due to the different configuration options in the transmit signal powers.

Question 8: Companies are invited to provide their views on what to be differentiated between transparent and regenerative scenario for cell selection/reselection procedure. 
	Company
	Comments

	Thales
	Difference between transparent and regenerative scenarios are:

· Link budget: regenerative will regenerate the signal on board (3dB gain in regenerative)
· Delay: half delay in case of regenerative

This would impact both GEO and LEO scenarios. For power level impact, we believe it should be taking into account in the adjustments of RSRP/RSRQ NTN values to be compared to RSRP/RSRQ TN thresholds.


	Nomor Research
	We think we do not need to differentiate between transparent and regenerative scenario in the cell selection/reselection procedure. 

	CATT
	We do not think the power issue will have serious impact on cell selection/reselection procedure between transparent and regenerative scenarios.

	Ericsson
	This is not RAN2 topic.

	MediaTek
	We agree with Nomor that there is no need to differentiate between transparent and regenerative scenario, as cell selection/re-selection does not require a signalling-handshake between UE and the network.

	LG
	We agree that transparent and regenerative do not have difference in UE’s point of view.

	Spreadtrum
	Not sure whether the differences Thales mentioned have impacts on cell selection/reselection

	Huawei
	We don’t think we need to differentiate cell selection/reselection mechanism between transparent and regenerative scenario

	Nokia
	We think, the cell selection/re-selection issues might be different for transparent and regenerative scenarios due to the different configuration options in the transmit signal powers and their impact on mobility measurement.

	Inmarsat
	We don’t think that the slightly better channel quality and significantly lower (half) RTT in case of regenerative scenario impacts the cell selection/reselection procedure. 

	ZTE
	The value range of the RSRP/RSRQ is not within RAN2 working scope.


· Summary

 Most companies think there is no impact on cell selection/reselection between transparent and regenerative scenario, at least within RAN2 working scope.
Observation 11: There is no impact on cell selection/reselection rules between transparent and regenerative scenario, at least within RAN2 working scope.
Proposal 11: No enhancement is introduced in RAN2 for differentiation between transparent and regenerative scenario. Further study could be needed in RAN1.
Conclusion

In conclusion, we propose the followings:

Baseline for idle/inactive mode UE procedures
Observation 1: All the companies agreed that the NR mechanism in TN system should be the baseline for idle/inactive mode UE mobility in NTN system
Proposal 1: NR mechanism in TN system is the baseline for idle/inactive mode UE mobility in NTN system.

Frequent SI update in LEO satellite case
Observation 2: No consensus was made on frequent SI update in LEO satellite issue. It is still not clear in which aspects cannot be solved by network implementation.

Proposal 2: Clarify the problematic points, if any, regarding frequent SI update in LEO satellite issue.
Too frequent tracking area update
Observation 3: Under earth-fixed TA mechanism, frequent TAU will not happen for the LEO satellites.
Proposal 3: For LEO satellites with earth fixed TA mechanism, frequent TAU is not foreseen as an issue to be addressed.
UEs with low transmission power camping on the cells with high altitude.
Observation 4: No consensus was made on UEs with low transmission power camping on the cells with high altitude issue, whether it is covered by current specification or not.

Proposal 4: Discuss further whether current specification functions such as frequency priority, offset, or PLMN selection can solve UEs with low transmission power camping on the cells with high altitude issue.
Mobility state estimation mechanism
Observation 5: Most companies think MSE is not required, because use case of MSE is not clear in both GEO and LEO case.
Proposal 5: Existing MSE mechanism is not considered in NTN.
Geographical area-based barring mechanism and frequency priorities
Observation 6: If UE location information is provided, providing geographical area-based barring mechanism and frequency priorities handling may be useful.
Proposal 6: Geographical area-based barring mechanism and frequency priorities are considered.

Using ephemeris information for cell reselection
Observation 7: Ephemeris information with cell deployment information and UE location information can help UEs to perform measurement and cell reselection.

Proposal 7: Providing ephemeris information with cell deployment information and UE location information is considered to help UEs performing measurement and cell selection/reselection. How to utilize the information is FFS.
Broadcasting geographical reference point
Observation 8: Ephemeris information covers the function of the geographical reference point
Proposal 8: Broadcasting geographical reference point is not considered for the purpose of cell selection/reselection rules.

Broadcasting the next neighbouring cells information
Observation 9: ‘Next neighbour cell’ can be covered by neighbour cell information broadcast in the system information, so it is up to network implementation.

Proposal 9: No further enhancement is required on broadcasting the ‘next neighbour cell’ issue.
Frequent SIB1 reading

Observation 10: It is essential to acquire SIB1 when a UE camps on a new cell. 
Proposal 10: Any mechanism for skipping SIB1 acquisition is not considered.

Cell selection/reselection differentiation between transparent and regenerative scenarios
Observation 11: There is no impact on cell selection/reselection rules between transparent and regenerative scenario, at least within RAN2 working scope.
Proposal 11: No enhancement is introduced in RAN2 for differentiation between transparent and regenerative scenario. Further study could be needed in RAN1.
Text Proposal (TR 38.821) 

7.3 
Control plane enhancements

7.3.1 
Idle mode mobility enhancements

7.3.1.a Enhancements to idle/inactive UE mobility procedure 

For the idle/inactive mode UE procedures in NTN, NR mechanism in TN system is regarded as the baseline. Regarding the adaptation of existing procedures, followings issues were considered.

· Too frequent SI update may happen, but it is still FFS in which aspects cannot be solved by network implementation.

· Under earth-fixed tracking area mechanism, cells sweeping the Earth do not cause frequent TAU will not happen for the LEO satellites.

· UEs with low transmission power camping on the cell with high altitude could be a problem, but it is still FFS whether current specification functions such as frequency priority, offset, or PLMN selection can solve this issue.
7.3.1.b Mobility state estimation mechanism
 For GEO satellites, the cell coverage is very large so that UE’s mobility will happen very rare. For LEO satellites, the UE’s speed can be ignored compared to the speed of LEO satellites. Therefore, as use case of MSE is not clear in both GEO and LEO case, the MSE mechanism is not considered in NTN.

7.3.1.c Using ephemeris information and UE location information
 In NTN, fixed-on-earth tracking area management was introduced. Similarly, barring mechanism and frequency priorities based on geographical area can be considered, if UE location information is known to the network. Furthermore, providing ephemeris information and reporting UE location information is considered to help UEs performing measurement and cell selection/reselection. How to deliver and utilize the information is FFS.
7.3.1.d System information broadcast
 As LEO satellites are moving in predictable path, so their neighbour cell list is also predictable. The neighbour cell list can be provided via broadcast system information, as is currently done in NR.
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