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1 Introduction

This is a summary of the following offline discussion on idle mode issues for NTN:

·  [AT111][106][NTN] Idle mode issues (ZTE)

Scope: Discuss the proposals in R2-2006872, R2-2006973, R2-2007171 and proposals 1 and 2 in R2-2007574. The intention is to identify design alternatives, collect company views and, whenever possible, also narrow down the proposals.
Initial intended outcome: summary of the offline discussion with e.g.:

· List of agreeable proposals (if any)

· List of proposals that require online discussions

Initial deadline (for companies' feedback): Thursday 2020-08-20 16:00 UTC

Initial deadline (for rapporteur's summary in R2-2008187): Thursday 2020-08-20 18:00 UTC

This document covers the following contributions submitted to RAN2#111-e meeting:

R2-2006872
Consideration on system information and cell (re)selection in NTN
ZTE corporation, Sanechips
discussion
Rel-17
NR_NTN_solutions-Core

R2-2006973
IDLE mode procedure
Qualcomm Inc
discussion
Rel-17
NR_NTN_solutions-Core

R2-2007171
Discussion on RRC_IDLE mode issues in NTN
Huawei, HiSilicon
discussion
Rel-17
NR_NTN_solutions-Core

R2-2007574
Considerations on satellite ephemeris
THALES
discussion
Rel-17 NR_NTN_solutions-Core

Companies are invited to provide their views for each issue.
2 Discussion: 
#Issue 1: General principle for cell (re)selection in NTN

In NR, for cell selection, UE follow the S-criterion to select a cell with qualified RX level (RSRP) and RX quality (RSRQ). For cell reselection, UE follow the reselection priority configured via system information or RRCRelease message for each frequency and reselect to the best cell (highest ranked cell based on R-criterion) if the cell is not barred or reserved.
In NTN, the same principle should be kept in general to ensure that UE selects a cell with good RX level and quality while network can control the distribution of users via reselection priority for load balancing and radio resource management [1].

Q1) Do companies agree that the cell selection following S-criterion and cell reselection following reselection priority and R-criterion in NR should be taken as a baseline in NTN?

	Company
	Yes/No
	Comments (if any)

	Huawei
	Yes
	

	Intel
	Yes
	

	Nokia
	Yes
	

	Lenovo
	Yes
	

	Spreadtrum
	Yes
	

	BT
	Yes
	When this is done, the UE shall be capable to identify reselection is for NTN

	Qualcomm
	Yes
	The selected cell should be the suitable cell.

	Xiaomi
	Yes
	

	CATT
	Yes
	

	OPPO
	Yes
	

	Panasonic
	Yes
	

	CMCC
	Yes
	

	LG
	Yes, but see comments
	We agree that the NR cell selection/reselection rule can be the baseline in NTN, as agreed during study item discussion.

However, we would like to clarify the question. Does the question imply that UE should reselect to the best cell (highest ranked cell based on R-criterion)? Based on the raised issues below, cell reselection criterion may be affected by such as ephemeris information, UE location, or time condition. Moreover, considering near-far-effect in issue2, the best cell may not really suitable to reselect to. (e.g., because of LOS, the best cell is far from cell center and the second best cell with slightly lower R value is around cell center. Such information may be considered in the S/R criterion, but not clear yet)

Therefore, we suggest to generalize the assumption, e.g. “idle mode procedure in NR is the baseline in NTN idle mode procedure”. 

	Sony
	Yes
	

	ZTE
	Yes
	

	Thales
	Yes
	Agree. For cell (re)selection in NTN, same principles as already specified for TN NR shall be reused. Further enhancements for NTN can be discussed. 

	Eutelsat
	Yes 
	

	Nomor 
	Yes
	

	Telecom Italia
	Yes
	TN procedures should be used as the baseline (enhancements based on NTN-related aspects should be also taken into account)

	ETRI
	Yes
	

	MediaTek
	Yes
	

	Loon, Google
	Yes
	

	Apple
	Yes
	

	Asia pacific telecom
	Yes
	

	Ericsson
	Yes with changes
	We agree with LG, it should be reworded to “idle mode procedure in NR is the baseline in NTN idle mode procedure”, which then again is the basic princpli of this WI anyway. Previous Rel of NR is default. 

Was the intention of the proposal to deviate or add something or just confirm the general principle?



	InterDigital
	Yes
	

	China Telecom
	Yes
	

	Turkcell
	Yes
	


Summary:

28 companies answer to Q1 and all the companies agree to take the NR idle mode procedure as a baseline for NTN idle mode procedure.

Proposal 1: Idle mode procedure in NR is the baseline in NTN idle mode procedure.

On this basis, some assistance information or further enhancement can be considered to assist or fasten the cell (re)selection procedure so that UE find a suitable NTN cell as soon as possible.
#Issue 2: Ephemeris and location assisted cell reselection

In terrestrial systems, a UE can determine it is near a cell edge due to a clear difference in RSRP as compared to cell centre. Such an effect may not be as pronounced in non-terrestrial deployments, resulting in a small difference in signal strength between two beams in a region of overlap. 
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Figure 1. A sketch of near-far effect in different scenarios: (a) Terrestrial Network; (b) NTN

Ephemeris information and UE location information can be used to help UEs perform measurement, identify cell edge and perform cell selection/reselection accordingly, in addition to PCI and frequency information included in the broadcast system information. 

Thus, it has been proposed to introduce satellite ephemeris and UE location assisted cell selection and reselection [3].

Q2) Do companies agree that satellite ephemeris and UE location assisted cell selection and reselection should be introduced for NTN?

	Company
	Yes/No
	Comments (if any)

	Huawei
	Yes
	

	Intel
	Yes
	Given measurement is not very reliable due large cell size, long propagation delay, signal distribution is very different from TN. In addition to measurement error, using current re-selection may result in high cell reselection rate. Satellite ephemeris and UE location assisted cell selection will certainly help.

	Nokia
	Yes and No
	We think satellite ephemeris could be helpful in cell selection/reselection process, so it shall be broadcasted (FFS in what form). However, we are not so enthusiastic to make the UE location availability a mandatory factor in the cell (re)selection process, which shall still predominantly rely on the radio measurements, not the geographical location of the UE. Another large drawback of such approach is the excessive energy consumption of GNSS if the UE is required to continuously track its position.

	Lenovo
	Yes
	We think ephemeris and UE location assisted cell selection/reselection can be helpful, and prefer to use it optionally as a supplement to legacy rules.

	Spreadtrum
	Yes
	

	BT
	Yes and no
	We share Nokia’s view.

It might be useful satellites share their ephemeris, but it is not clear how this will be done and the periodicity such information is reported. It is our preference cell (re)selection is done based on radio measurements rather than a specific location. 

	Qualcomm
	Yes
	Satellite ephemeris and UE location is helpful, obviously, UE should not consider the cells that belong to out-going satellites as candidates for cell reselection. 

	Xiaomi
	Yes
	We think satellite ephemeris and UE location could be used when the current S-criterion and R-criterion is satisfied. In other words, UE selects multiple target cells according to R-criterion and then decides only one target cell based on satellite ephemeris and UE location.

	CATT
	Yes
	Satellite ephemeris and UE location based cell selection and reselection way is a supplement to legacy rules. The legacy rules can still be the baseline, but we see significant benefit to use Satellite ephemeris and UE location to assist cell selection and reselection procedure.

	OPPO
	Yes
	

	Panasonic
	Yes
	As UE is assumed to be GNSS-capable in Rel-17, utilizing the UE location and satellite ephemeris certainly can improve the cell selection/reselection without requiring too much efforts.

	CMCC
	Yes
	In our understanding that ephemeris information and UE location information can be used as a combination of S criterion and R criterion.

	LG
	Yes
	The legacy sell selection/reselection rule have relied on measurement results, but it may not enough in NTN. So we think satellite ephemeris information and UE location information can be considered.

	Sony
	Yes
	We think ephemeris and UE location assisted cell selection/reselection would be beneficial, with radio link quality based cell selection/reselection as the baseline. The details need more discussion.

	ZTE
	Yes
	We share the same understanding with Sony that ephemeris and UE location can be useful in assisting cell selection and reselection but radio link quality based cell selection and reselection should still be the baseline.

	Thales
	Yes, but
	We agree that cell (re)selection enhancements can be introduced for NTN based. Additional network indications may be introduced to assist the UE to (re)select the best target cell.

The satellite ephemeris and UE location assisted cell selection/reselection shall be used in NTN in particular in scenarios where directional UE are considered. These pieces of information will be used to assist the UE in the pointing of its directional antenna towards the satellite before UE can perform proper measurement on the target cell. 



	Eutelsat
	No
	If we need to use ephemeris for cell selection, this will not be sufficient; we will need cell geometry description (FFS).

UE’s Location assistance for cell selection should be at most an option.

The meaning of cell-edge should be further specified (signal level versus geographical) in context of NTN
Signal level cell-edge determination in conjunction with measurement of neighbour cells maybe sufficient.



	Nomor
	Yes
	We think satellite ephemeris and UE location could be helpful in cell selection/reselection process.

	Telecom Italia
	Yes
	Such information could be used in addition to radio link quality measurements (i.e. once S-criterion/R-criterion is satisfied): the UE identifies a set of target cells and then decides which one to consider for (re)selection based on satellite ephemeris and UE location 

	ETRI
	Yes
	Satellite ephemeris and UE location information combined with S-criterion and R-criterion will be beneficial for cell selection/re-selection.

	MediaTek
	No
	Satellite information can be categorized into two different types:

1. Real-time (fine-grained) satellite information (PVT) or orbital parameters are needed for Timing Advancements (TA) and UE pre-compensation. 

2. Long-term (coarse, non-real time) satellite and network assistance, e.g. physical cell Identity and SSB configuration of the next cell(s) can be indicated to support cell reselection. Indication based on reference indexes associated to the stored constellation ephemeris, as mentioned in Proposal 3 (Option 2), Proposal 4, Proposal 5 and Proposal 6 of R2-2007574 [4] can be supported.

UE’s Location assistance is not needed for cell reselection, as that will result in major power consumption of UE and changes to mobility-related standards. Near-far effect can be resolved by adjusting the measurement thresholds configurations.



	Loon, Google
	Yes and No
	Cell reselection has to predominantly rely on measurements like in NR today
Satellite/Haps beam pattern information is also required at the UE. Ephemeris without beam pattern information is not useful in this context

Agree that with knowledge of ephemeris, gNB beam pattern, UE location, the UE will be able to better point its antenna and perform better measurements leading to better reselection

	Apple
	Yes
	We see significant benefit in UE using ephemeris data (though the details delivery mechanism themselves are to be discussed). This can be used in addition to the baseline radio quality measurements as discussed in #Issue 1

	Asia pacific telecom
	Yes
	GW locations may also help (that may be pre-stored in e-sim)

	Ericsson
	Yes
	Few examples where UE location or satellite ephemeris would be helpful are a satellite is going beyond horizon and new cell via new satellite starts to serve the area, even if legacy criterias would indicate UE to camp/access the old cell UE should select the cell that is going to be present longer time. UE location might be needed for e.g. regulatory reasons. 

	InterDigital
	Yes
	We think ephemeris/UE location assisted cell (re)selection should be introduced in NTN as an optional ability considering reduced RSRP variation as compared to terrestrial. Legacy measurement-based access rules are to be taken as baseline.

	China Telecom
	Yes
	Ephemeris and UE location information can work together with radio link measurements.

	Turkcell
	Yes
	We think that it’s beneficial to use satellite ephemeris and UE location to assist cell selection and reselection procedure.


Summary:

28 companies answered to Q2.

23 companies (answering Yes) agree that satellite ephemeris and UE location assisted cell selection and reselection should be introduced for NTN and most companies expressed the understanding that prefer to use it optionally as a supplement to legacy rules.

3 companies (answering Yes and no) think the ephemeris could be useful but do not think UE should rely on the geographical location for cell (re)selection and shared some concerns, e.g. excessive energy consumption of GNSS, for satellite ephemeris and UE location assisted cell (re)selection.

2 companies (answering No) are not convinced about the usage of satellite ephemeris in cell selection and reselection and would prefer not to have such enhancement.

Based on the majority’s preference (20/25), the rapporteur suggest to have the following proposal:

Proposal 2: Satellite ephemeris and UE location assisted cell selection and reselection should be introduced for NTN.
#Issue 3: Network type and scenario indication

UE can be divided into the following categories:

· UE supporting TN only

· UE supporting NTN only

· UE supporting both TN and NTN

TN only UE shall select a TN cell while a NTN only UE shall select a NTN cell. UE supporting both TN and NTN shall be able to select from the two different types of cells as needed. 
Based on the about understanding, it is obvious that awareness of the network type is helpful for UE supporting or with preference for a specific network type to find a suitable cell during cell selection and reselection procedure.

With regards to how to identify the network types, the following solutions can be considered:

· Implicit network type indication: Allocate specific PCI, PLMN ID, or frequency band for NTN cell.

· Explicit network type indication: Per cell or per frequency network type indication in system information.

In NR, there are 1008 unique physical-layer cell identities (PCI) and each PCI is linked to a specific synchronization signal sequence. Reserving part of the 1008 PCIs for NTN will take up the resources in TN while defining new PCIs requires considerate investment in RAN1 to define new synchronization signal sequences, which is not preferable at least in this release.

As mentioned in TR38.821, using common PLMN ID for NTN cells and TN cells is not precluded. Thus, UE cannot rely on the PLMN ID to differentiate the network type.

 “Deployment of PLMNs with specific PLMN IDs for NTN cells and TN cells, or between different type of NTN platforms (GEO or LEO), is considered as a preferred option, however the configuration of common PLMN identities is not precluded.”
Whether to allocate specific frequency band for NTN/LEO/Non-GEO/LEO network should be discussed and decided in RAN4, which is totally out of RAN2 scope.

With the above consideration, proving a network type indication per cell or frequency via system information is preferable as it is a pure RAN2 solution without impact in other working groups.

Thus, it has been proposed to broadcast network type indication (e.g. connectToNTN) in system information to assist cell selection and reselection [1] [3].
Q3.1) Do companies agree that network type indication (e.g. connectToNTN) should be broadcast for NTN cell?

	Company
	Yes/No
	Comments (if any)

	Huawei
	Yes
	If the consensus of Q3.2 is “Yes”, then the indication in Q3.2 is enough, we don’t need two-fold indications.

	Intel
	Yes
	

	Nokia
	No
	There are other means to achieve that, e.g. NTN-specific PLMNs or dividing the PCI pool for NTN and TN. Alternatively, the presence of NTN-specific SIB can imply the cell is of NTN type. In addition, we wonder if there is any justified business case to consider NTN-only UEs? 

	Lenovo
	No strong opinion
	E.g. presence of ephemeris can be an implicit indication of NTN network type (also LEO or GEO). We see no clear reason to indicate network type in an explicit way.

	Spreadtrum
	No
	It can be implied by other essential information needed for NTN, such as the offset to start RAR window.

	BT
	Neutral
	Implicit indication is our preference, but we don’t agree parameters like PLMN, PCI or frequency should be used for this purpose at this stage. A dedicated NTN-only SIB should be studied in scenarios where operators don’t support NTN.

	Qualcomm
	No
	We think the better way is to provide such indication via SSB/MIB, for example, different PBCH scrambling. It is because the NR UEs should not be impacted and not required to attempt to acquire MIB/SIB1 of NTN cell.

Just take example how MIB-MBMS and MIB in LTE are distinguished.

	Xiaomi
	Yes
	We share HW’s view. For Q3.1 and Q3.2, the one indication is enough.

	CATT
	No
	We discuss this issue in SI, the majority view is to achieve this in implicit way, it’s not so urgent to discuss RAN2 solution now without any progress in RAN1/RAN4.

	OPPO
	No
	This solution is based on the assumption of the three UE categories, which needs to be confirmed first by RAN2. 

In addition, if satellite ephemeris is broadcasted for NTN cells, it can distinguish from TN cells. 

	Panasonic
	Yes
	

	CMCC
	Yes,but
	Clearer satellite type indication is needed, e.g. GEO or LEO.

	LG
	Yes
	The UE shall be able to distinct NTN cells from TN cells. However, we should discuss granularity of NTN cell indication first (e.g. TN/NTN, GEO/LEO, moving beam/fixed beam), then we can discuss how to indicate the NTN cell definition.

	Sony
	No
	No strong reason to introduce such explicit indication. As Nokia and Lenovo pointed out, implicit indication is enough to achieve such distinction.

	ZTE
	Yes
	

	Thales
	No
	RAN2 to further identify scenarios where network type indication may be beneficial.

Deployment of PLMNs with different PLMN IDs for NTN cells and TN cells is simpler. One operator could have several PLMN ID. We don’t foresee a large number of NTN PLMN ID compared to the number of TN PLMN ID.

And therefore, no need to broadcast network type indication for NTN cells.

	Eutelsat
	No
	The presence of an NTN-specific SIB in SIB1 is sufficient to indicate an NTN cell. 



	Nomor
	No
	We prefer implicit indication.

	Telecom Italia
	No
	We have concerns on the need to define NTN-only UEs. Besides this, we also think that if satellite ephemeris is broadcasted for the purpose of cell (re)selection of NTN cells, this should be enough to distinguish between TN and NTN cells

	ETRI
	No
	The implicit network type indication is sufficient. 

	MediaTek
	No
	This information could be implicitly known to the UE from the real-time (fine-grained) satellite information (PVT) or orbital parameters broadcast by the satellite.

	Loon, Google
	Yes
	We consider the use case of UE supporting both TN and NTN. We consider the situation where a HAPs provider is working with an MNO using the MNO’s allocated frequency and MNO’s PLMN.

In this case separation via PLMN or frequency is not possible.

PCI pooling indicates that UE’s need to be made aware of the PCI pooling, which varies MNO to MNO and is not practical.

We believe that an explicit indication is required. An indicator in SIB1 and a new special SIB used to broadcast the ephemeris is sufficient. 
We support differentiating between different NTN types (GEO/LEO/HAPs)



	Apple
	Yes
	Based on consensus in 3.2, one such indication is sufficient. This indication will purely let the UE have a course grain estimate of the expected RTTs to be seen in the configuration. Agree with LG.

	Asia pacific telecom
	No
	If a cell provides a NTN specific SIB, then the cell is an NTN cell 

	Ericsson
	Too early to agree
	It is difficult to know if explicit indication is needed. It depends on the overall NTN specific SI and how it will look. Proposal is to keep this open and revisit once work progresses

	InterDigital
	No
	We prefer to study implicit methods on indication (e.g. NTN-specific SIB, PCI, PLMN ID as mentioned in issue description).

	China Telecom
	Too early to agree
	Agree with Ericsson.

	Turkcell
	No
	There is no strong reason to introduce such explicit indication


Summary:

28 companies answered to Q3.1. 

Most of the companies are fine to indicate the network type to UE either implicitly or explicitly.

9 companies prefer explicit indication while 17 companies prefer implicit indication. 2 company think it depends on the overall NTN specific system information and how it will look and prefer to keep this open and revisit once work progress.

Based on the above comments, the rapporteur would suggest to have the following proposal:

Proposal 3.1: The network type (e.g. NTN) should be indicate to UE. FFS whether to do it in an implicit or explicit way.

Furthermore, due to the different characteristics of the NTN scenario (e.g. GEO cell with wide coverage and LEO cell with low latency), UE may have preference for one specific scenario during cell selection and reselection.

Thus, it has also been proposed to broadcast the NTN scenario (e.g. GEO or LEO) to assist cell selection and reselection [1] [3].

Q3.2) Do companies agree that NTN scenario (e.g. GEO or LEO) should be broadcast for NTN cell?

	Company
	Yes/No
	Comments (if any)

	Huawei
	Yes
	It can be indicated in the SIB whether it is a GEO cell, or LEO with fixed beams, or LEO with moving beams, because there may be some scenario-specific solutions. For example, the frequent cell reselection is mainly the issue of moving beam case, and the varying RTT is more severe in fixed cell case.

	Intel
	Maybe
	If the cell location and coverage area including moving beam information are provided, the type of GEO/LEO may not be needed since the information is enough. However, if such detail information is not given. Then I agree at least GEO/LEO should be indicated.

	Nokia
	No
	No need for such specific information given explicitly, if the ephemeris will be provided in SIB anyway.

	Lenovo
	No strong opinion
	See reply for Q3.1. Indication of fixed/moving LEO can be useful.

	Spreadtrum
	No
	It can be implied by other essential information needed for NTN, such as the offset to start RAR window.

	BT
	No
	In order to differentiate among GEO and LEO, it is our understanding this can be done with implicit indication.

For LEO, the UE should operate in a transparent way no matter if moving or fixed beams are implemented.

	Qualcomm
	Yes
	Not clear if the indication of at least LEO fixed or moving cell or HAPS can be implicitly known from SIB1.

	Xiaomi
	Yes
	UE can recognize the NTN scenario or type directly according to the indication in SIB1, it is helpful for UE to perform cell selection and reselection. Compared to other solutions for indicate NTN scenario or type, indication in SIB1 may reduce UE power consuming. 

	CATT
	No
	We think the parameters in SIB1 can differentiate GEO/LEO in an implicit way, e.g. Pmax, but we are fine to discuss further whether any indicator is needed to differentiate LEO fixed/ moving beam scenarios if the use case is clearly identified.

	OPPO
	No
	It seems that satellite ephemeris, if broadcasted, can indicate these NTN scenarios.

	Panasonic
	Conditional yes
	We share the same view as Intel.

	CMCC
	
	Please see our comments to Q3.1.

	Sony
	No
	

	ZTE
	Yes
	Due to the different characteristics of the NTN scenario (e.g. GEO cell with wide coverage and LEO cell with low latency), UE may have preference for one specific scenario during cell selection and reselection and having such indication would be helpful for UE to perform cell reselection to a specific NTN cell.

	Thales
	Yes
	Indication of NTN scenario (e.g. permanent/ temporary earth-fixed, earth-moving cells) would be beneficial.

Knowledge of the serving satellite orbit type (LEO,MEO,GEO) could be available via analysis of the provisioned constellation ephemeris.



	Eutelsat
	Maybe
	If the information is transmitted, it should be more complex than LEO or GEO by sending specific parameter that is more meaningful for the UE (FFS)

	Nomor
	No
	Satellite ephemeris gives information about GEO/LEO. Maybe an indicator is needed to differentiate fixed/moving beam scenarios.

	Telecom Italia
	No strong view
	We tend to agree with Lenovo

	ETRI
	No
	The satellite type can be obtained from the satellite ephemris information. The explicit indication of it is not required.

	MediaTek
	Yes
	

	Loon, Google
	Yes
	We support differentiating between different NTN types (GEO/LEO/HAPs). The ephemeris type is different for HAPs as compared to GEO’s. 

	Apple
	Yes
	Agree with Huawei and Thales

	Asia pacific telecom
	No
	Satellite ephemeris is sufficient 

	Ericsson
	Too early to agree
	Similar to above. Proposal is to keep the issue open and come back nearer to stage 3

	InterDigital
	No
	We think difference between LEO and GEO can be determined implicitly (e.g. via ephemeris data in SIB, where a clear difference in altitude can be observed). 

	China Telecom
	
	Same with Q3.1

	Turkcell
	No
	We think that no need for such specific information given explicitly


Summary:

27 companies answered to Q3. 

9 companies prefer to broadcast NTN scenario (e.g. GEO, LEO with fixed beams, LEO with moving beams).

11 companies are not convinced about the necessity and usage of broadcasting such explicit indication. 5 companies think the satellite ephemeris would be sufficient to provide some information (e.g. GEO/LEO).

5 companies are neutral to this issue while 2 company prefer to keep this issue open. 

Based on the above split views, the rapporteur would suggest to have the following proposal:

Proposal 3.2: If ephemeris is provided to UE, then there is no need to indicate the GEO/LEO type explicitly. It is FFS whether an explicit indicator is needed to indicate the earth fixed beam or moving beam.
#Issue 4: NTN specific reselection priority

The cell reselection priority can be provided to UE via system information or RRCRelease message so that UE will be guided to frequency with higher priorities. From UE’s perspective, it may rank the cells in frequencies with highest priority based on R-criterion and read the system information of the highest cell to see if it is suitable to camp on. 
For the common reselection priority in system information, network broadcast it without knowing the supported network type of UE. For a TN cell, it may configure a TN only frequency with highest priority while UE supporting both NTN and TN will be guided to that frequency and get tracked in TN only frequencies while it could have reselect to a NTN cell at its own will.

Thus, it has been proposed to provide NTN specific cell reselection priorities [1]. TN only UE will follow the legacy reselection priority for TN cells while NTN only UE will follow the NTN specific reselection priorities in which frequencies with NTN cells are prioritized so that both types of UE can find a suitable cell quickly. For UE supporting both TN and NTN, a default reselection priority set (e.g. the legacy reselection priority for TN or the reselection priority for NTN) can be defined or configured for UE to apply.
Q4) Do companies agree that NTN specific cell reselection priority should be introduced?

	Company
	Yes/No
	Comments (if any)

	Huawei
	No, but
	We think introducing an NTN-specific reselection priority is not necessary. If the cell wants to treat NTN capable UEs and non NTN capable UEs differently, the UE-specific priority can be used.

However, another notable issue is that: the NTN cell has a large coverage, and a single set of cell reselection priority may not fit UEs in different places of the NTN cell since they could be in different TN coverage and have different neighbour frequencies.

	Intel
	Yes
	We think it is useful to have NTN specific cell reselection priority as the cell coverage is very different from TN. Even different cells within NTN will have different behaviour as in TN. So be able to separate the two is useful.

	Nokia
	No
	If there will be NTN-specific PLMN then no need for such dedicated NTN priorities. In any case, the NW can configure higher priorities for NTN cells in RRC Release (knowing it is an NTN-capable UE).

	Lenovo
	No
	Frequency priorities can be sufficient as NTN and TN operate on different bands.

	Spreadtrum
	No
	It is sufficient to use available mechanisms.

	BT
	Yes
	The coverage provided by NTN is completely different from TN and current procedure might not be sufficient.

	Qualcomm
	No
	Existing mechanism for frequency priorities should be sufficient. Anyway, according to WID, TN/NTN service continuity should be discussed later.

	Xiaomi
	N0
	The current frequency priorities should be sufficient. 

	CATT
	No
	Dedicated frequency priorities are sufficient.

	OPPO
	No
	See our comments in Q3.1 on clarifying the UE categories.

	Panasonic
	Yes
	If only one integrated priority set is used, TN-only UE may need to additionally filter out the NTN frequency; similarly the NTN-only UE may need to additionally filter out the TN frequency. Although the integrated priority set seems to work fine for the UE supporting both TN and NTN.

	CMCC
	No
	Current mechanisms should be enough.

	LG
	No
	In R2-2007572, it was proposed by WI rapporteur that:

Proposal 10: For TN / NTN mobility, TN access may be configured by the operators as preferred access (to be selected whenever available). TN to NTN mobility (hand-out) can be triggered at least when TN is no longer available. NTN to TN mobility (hand-in) can be triggered when UE moves into an area with available TN coverage.

So we think we should discuss TN/NTN mobility first(e.g. when/how a UE camping on NTN cell moves to TN cell), then we can discuss how to design intra-NTN mobility, e.g. NTN specific cell reselection priority.

	Sony
	maybe
	We think that TN to NTN cell selection/reselection is mainly due to reaching the end of TN coverage. In this case, the TN cell may list the NTN cell as a neighbour cell.

	ZTE
	Yes
	For the common reselection priority in system information, network broadcast it without knowing the supported network type of UE. For a TN cell, it may configure a TN only frequency with highest priority while UE supporting both NTN and TN will be guided to that frequency and get tracked in TN only frequencies while it could have reselect to a NTN cell at its own will.

Thus, having NTN specific cell reselection priority would be helpful to guide NTN capable UE to a NTN cell.

	Thales
	No
	The priority is given by the PLMN ID list. If we distinguish PLMN ID used for NTN and TN (issue 3.1), the operator can define his specific priority list.

	Eutelsat
	Yes
	Unless the existing mechanisms are sufficient

	Nomor
	No
	Current available mechanisms should be sufficient.

	Telecom Italia
	Yes
	We agree with Intel and BT; moreover, having such NTN specific cell reselection priority could also be useful for UEs which are capable of both TN and NTN

	ETRI
	No
	We think that the legacy reselection priority is applicable to both TN and NTN.

	MediaTek
	Too early to Discuss
	Priorities could be reused for NTN. However, as far as TN-NTN mobility is concerned, the changes from legacy behaviour should be minimized. TN-NTN mobility should be discussed after we have defined basic NTN mobility mechanisms.

	Loon, Google
	No
	Unless significant benefit is identified we should not take on extra work

	Apple
	No
	Current mechanisms should be sufficient unless found deficient

	Asia pacific telecom
	Maybe
	Agree MTK

	Ericsson
	Details unclear
	NTN cell size is a lot larger than TN and if many UEs prioritize NTN, the NTN cell is not capable to e.g. page all the UEs. Thus, if TN cell as acceptable RSRP UEs should prefer TN. This situation may depend on area and deployment. We should investigate the use cases and potentially specify enhancements such that network can balance where the UE are camping. Understanding is there may be shared PLMN. However, as per work plan, this topic should be discussed after NTN specific mobility has progressed.

	InterDigital
	No
	Existing mechanisms are sufficient for now. If there is strong motivation to introduce after considering TN/NTN discussion then possibly, however this is of lower priority.

	China Telecom
	No
	Current mechanism is sufficient.

	Turkcell 
	Yes
	We agree with Intel, BT and Telecom Italia


Summary:

28 companies answered to Q4. 

7 companies see the value of configuring NTN specific cell reselection priority while 17 companies prefer to reply on the existing cell reselection priority configuration. 

Based on the majority’s understanding, the rapporteur would suggest not to have the following proposal:
Proposal 4: The existing cell reselection priority configuration can be reused in NTN.
#Issue 5: Provision of satellite ephemeris

The satellite ephemeris data contains the information about the orbital trajectories of artificial satellites and is useful to UE in many aspects. For example,UE with capability on timing and frequency pre-compensation may derive the satellite location based on the ephemeris data and perform time and frequency pre-compensation accordingly. UE with and without capability on timing and frequency pre-compensation may use such information to assist cell selection and reselection procedure.Furthermore, it may also be useful to UE for mobility handling in connected mode.Thus, it has been proposed to provide the satellite ephemeris to UE [1] [3] [4].

Q5.1) Do companies agree that the satellite ephemeris should be provided to UE?

	Company
	Yes/No
	Comments (if any)

	Huawei
	Yes
	It facilitates the UE to calculate timing advance, and enables some solutions to reduce neighbour cell measurements.

	Intel
	Yes
	We think this is extremely useful for many features for NTN to assist UE to get TA, cell reselection, HO etc.

	Nokia
	Yes
	Resolution/accuracy and the update rate still needs to be defined. 

	Lenovo
	Yes
	Ephemeris helps in many issues including mobility.

	Spreadtrum
	Yes
	

	BT
	Yes
	We agree with Huawei and Intel. The fact the UE knows the ephemeris will help to TA.

	Qualcomm 
	Yes
	We agree ephemeris is needed for UEs in both RRC_IDLE and RRC_CONNECTED.

	Xiaomi
	Yes
	

	CATT
	Yes
	Ephemeris is critical for Mobility enhancement

	OPPO
	Yes
	

	Panasonic
	Yes
	Same view as the above companies. Provision of satellite ephemeris also aligns the RAN2 objective described in WID.

	CMCC
	Yes
	Ephemeris information is very useful, such as TA compensation, mobility enhancements, etc.

	LG
	Yes
	We agree that it can be used for many purposes. How to utilize it can be discussed further.

	Sony
	Yes
	Ephemeris would be beneficial in e.g. handover, cell selection/re-selection, MAC enhancement etc.

	ZTE
	Yes
	

	Thales
	Yes and No
	We should distinguish 2 types of satellite ephemeris:

· serving satellite ephemeris: i.e., real time satellite PVT, used by UE for synchronization (e.g., pre-compensation, timing advance, etc.). It will be broadcasted through SIB.
· constellation ephemeris, i.e., long term satellite information based on orbital parameters, used potentially for cells selection/reselection, antenna pointing, etc. It should be provisioned to the UE.

Both types of satellite ephemeris are needed for different purpose and shall be supported as part of Rel 17 for NTN.

.

	Eutelsat
	Yes
	Time and frequency pre-compensation is a RAN1 topic. The question should rather focus on cell selection and reselection.

Orbital parameters combined with satellite level parameters (so called long term ephemeris) require a high signalling, processing and memory overhead. Orbital stability for LEO is not as good as MEO due to atmospheric drag effect (daily change required for LEO). We recommend to use different ephemeris format depending on the application: for cell selection long term ephemeris could be used, for timing advance and Doppler frequency pre compensation we advise for a more efficient approach the PVT method (See answer on question 5.2 and refer to Tdoc R2-2007574 fromThales)


	Nomor
	Yes
	Satellite ephemeris can be used in various aspects.

	Telecom Italia
	Yes
	

	ETRI
	Yes
	

	MediaTek
	 Wait for RAN1
	RAN2 can discuss satellite ephemeris for cell selection and re-selection. We think it is not helpful to mention UE pre-compensation in #Issue 5 in text above in sentence “UE with capability on timing and frequency pre-compensation …” and we propose to remove it.

 We would like to clarify question 5.1) as:

Q5.1) Do companies agree that the satellite ephemeris should be provided to UE for mobility management?

RAN1 scope is to discuss time and frequency pre-compensation, as well as corresponding parameters required. Once RAN1 has concluded their discussions, we can discuss how to provide these parameters to UE for UE pre-compensation. 

	Loon, Google
	Yes
	

	Apple
	Yes
	

	Asia pacific telecom
	Yes
	Satellite ephemeris, e.g., position and velocity with reference point location, may need around 200 bits per satellite. It is feasible to broadcast every few seconds by NW.

	Ericsson
	Yes
	Agree with Thales about the principle and options. Our proposal is that RAN2 lets RAN1 to start the discussion with what is needed for initial access and in what form. Without that, there is no NTN connection in the first place. RAN2 should plan other needed signalling assuming that as starting point. Before exact agreements RAN2 should identify what type of information is helpful/needed in different cases, cell reselection.

	InterDigital
	Yes
	The assumption that the UE will have ephemeris data is used for multiple solutions including mobility, pre-compensation, and offset calculation.

	China Telecom
	Yes
	

	Turkcell
	Yes
	


Summary:

28 companies answered to Q5.1. 

27 companies agree that the satellite ephemeris should be provided to UE while 1 company prefer to wait for more progress in RAN1 on the time and frequency pre-compensation. 

Based on the majority’s preference, the rapporteur would suggest to have the following proposal:

Proposal 5.1: The satellite ephemeris should be provided to UE.
Before discussing the signaling details of satellite ephemeris provision, we should make it clear what kind of information will be provided to UE, i.e. the format of the satellite ephemeris.

As captured in TR38.821, there are different possible formats of ephemeris data:

· Option 1: Orbital parameters (including orbital plane parameters and satellite level parameters). A description table for the orbital parameters and the corresponding illustrations are as below.
Table 1: Essential Elements of Ephemeris

	Orbital plane parameters
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	Square root of semi major axis（semi-major axis）
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	Eccentricity（eccentricity）
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	Inclination angle at reference time（inclination）
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	Longitude of ascending node of orbit plane（right ascension of the ascending node）
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	Argument of perigee（argument of periapsis）

	Satellite level parameters
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	Mean anomaly at reference time（true anomaly and a reference point in time）
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	Ephemeris reference time（the epoch）
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Figure 2: Satellite Orbit and Keplerian Elements

· Option 2: The satellite location in coordinates (x, y, z), e.g. ECEF coordinates. For anything else than GEO, additionally a velocity vector (vx, vy, vz) and again a reference point in time are needed.
Q5.2) For the satellite ephemeris format, which option do companies prefer?

· Option 1: Orbital parameters (including orbital plane parameters and satellite level parameters).

· Option 2: The satellite in coordinates (x, y, z), e.g. ECEF coordinates.
	Company
	Option 1 or 2
	Comments (if any)

	Huawei
	Option 1
	As pointed out in TR 38.321, the drawback of coordinates is that UE is prevented from extrapolating the satellite track for more than a very short time into the future. Since a LEO satellite moves very fast, the given position (x, y, z) may be outdated in a short period of time. 

With Option 1, if the parameters of multiple orbits are provided to the UE, UE can also predict the location of neighbour cells. However, with Option 2, the network needs to provide and update the neighbour cell positions as well, making the overhead even larger.

	Intel
	2 or 1
	We slightly prefer 2

	Nokia
	Option 1
	These are classical parameters. How accurately these parameters need to be signalled has to be addressed, considering UE’s location imperfections, etc. For NTN access, ephemeris data may need to be complemented by the beam layout used by each satellite. This may be especially useful for earth-fixed cells.

	Lenovo
	Option 1
	At least the orbital plane parameters can be the same and stable for a group of satellites operating on the same orbit. So a UE may not need to obtain (part of) ephemeris if there is no update. ECEF coordinates change over time making it inefficient for provision.

	Spreadtrum
	Option 1
	Agree with HW

	BT
	Option 1
	These are the parameters required to track the satellite.

	Qualcomm
	Both option 1 and 2
	In our understanding, keplerian parameters will not provide the accurate satellite position. Additional parameters, like polynomial co-efficient or satellite position/velocity for extrapolation of the satellite position in future are needed with a certain degree of accuracy.

Therefore, the option 1 is long term information to be provided with larger periodicity while the option 2 can be provided with shorter periodicity. To save power, the UE should not acquire such information frequently.

	Xiaomi
	Option 1
	We agree with HW.

	CATT
	Option1
	

	OPPO
	Option 1 and 2
	We are fine with both options if the resulting signaling overhead is not too large.

	CMCC
	Option 1
	Orbital parameters are more precision.

	LG
	Both option 1 and 2
	Basically, we are fine with both options, and should we choose only one of them? We wonder if purpose of the two options may be different from satellitei perspective.

Option 1 seems more suitable to represent orbit of an LEO satellite, and option 2 seems suitable to represent instant movement of a LEO satellite.

	Sony
	Option 1
	

	ZTE
	Option 1
	(1) Different coordinate systems may be used in different countries and it will not be easy to agree on a standardized coordinate system to be broadcast in system information.
(2) The satellite coordinates would be valid for a short time and frequent system information update procedure would be required when the satellite moves. While the orbital parameters for a satellite is relatively statistic and would not require frequent update, which gives more space for optimization to reduce the signaling overhead in system information.

	Thales
	Both
	These are not options to be selected but distinct formats to be supported for different purpose :

· Format 1: It shall provide the serving satellite Position/Velocity (PV) values in ECEF coordinates under a standardized format. The absolute dating T of these PV values shall be implicit. It is assumed that the UE can derive the absolute dating T of the PV values implicitly by using the PV values themselves, its location and the time at which the sub-frame containing the SIB has been received at the UE.
Serving satellite PVT is used by UE for synchronization (e.g., pre-compensation, timing advance, etc.).Format 2: The format shall be based on orbital parameters in order to optimize the storage space. Indeed, the storage of orbital planes can be communalized between the satellites sharing the same orbital planes.

The network shall be able to update the constellation ephemeris data stored in the UE when needed.
This format is used by directional UE to store the following information:

+ Constellation ephemeris. 

It shall be used in order to re-adjust the pointing direction of the UE antenna in the direction of  neighbouring satellite before performing inter-satellite HO or inter-satellite cell reselection.
Additionally, when the device has been switched off or out of coverage for a long period of time and wakes up, having stored constellation ephemeris data may be beneficial to trigger and speed up the cell detection procedure. 

	Eutelsat
	Option 2
	For the purposes of time advance and frequency compensation the UE only needs data about the current satellite, and in the short term. For this usage, Option 2 is preferable as the Position and Velocity (PV) vectors are known at the Gateway, they can be shared with eNodeB and they can be communicated efficiently to UE via SIB (small data size). Using such an approach allows performing timing advance and frequency compensation up to a few minutes (e.g. duration of the LEO fly-by), allows to keep repetition of PV SIB minimal (constrained by newly accessing devices) while minimizing UE processing load due to much simpler computational model.



	Nomor 
	Option 1
	

	Telecom Italia
	Option 1
	

	MediaTek
	Option 2
	As mentioned above in Q5.1), this needs to be agreed by RAN1 first.

	Loon, Google
	Option 1 but need HAPs ephermeris
	Ephemeris for Haps should also be considered. R2-2006924 provides our preferred format for HAPS ephemeris. 

	Apple
	Both
	Agree with Qualcomm’s and Thales’s views

	Asia pacific telecom
	Neutral
	Some RAN1 t-docs have used Option 2 as their assumptions for calculating UL timing and UL frequency. 

	Ericsson
	No RAN2 selection should be made now
	RAN1 has the same discussion with respect to what is needed for initial access. If RAN1 and RAN2 have different conclusions what shall we do?

Better discussion point would have been to identify if there are any show stoppers for either of these option from RAN2 perspective.

	InterDigital
	Option 1
	Our preference is on orbital parameters, which may enable better/longer-term prediction, however we think this needs to be further studied in RAN1 as this may impact the discussion of time/frequency pre-compensation.

	China Telecom
	Both
	Agree with Qualcomm

	Turkcell 
	Both Option 1 and Option 2
	


Summary:

26 companies answered to Q5.2 about the format of the satellite ephemeris to be provided to UE. 

· Option 1: Orbital parameters (including orbital plane parameters and satellite level parameters).

· Option 2: The satellite in coordinates (x, y, z), e.g. ECEF coordinates.
14 companies prefer option 1, 3 companies prefer option 2, 7 companies prefer option 1+2, 1 company is neutral while 1 company prefer not to perform down selection in RAN2.

Considering that there is ongoing discussion in RAN1 about the format of the ephemeris and no agreement has been made yet, the rapporteur would suggest to keep the discussion open in RAN2 for the time being:

Proposal 5.2: The following options can be considered for the format of the satellite ephemeris to be provided to UE, FFS on whether to support one from the options or both:

· Option 1: Orbital parameters (including orbital plane parameters and satellite level parameters).

· Option 2: The satellite in coordinates (x, y, z), e.g. ECEF coordinates.
#Issue 6: Introduction of NTN specific SIB

As described in WID [5], additional assistance information specifically for NTN, for example, satellite ephemeris, pre-compensation offset, initial BWP configurations for multiple beams is needed to be broadcast in the system information to help UE in satellite measurements and cell reselection. The information can be specific to satellite or cell. 

Some satellite specific information, e.g., RTD variation and ephemeris, may be decoupled with the cell specific system information and scheduled periodically, though it is possible to carry it in existing SIB, e.g., SIB9 which contains information related to GPS time and Coordinated Universal Time (UTC). This is because the continuous change in satellite specific information does not need to trigger UE to acquire the existing SIBs, i.e., SIB1/SIB9. In this case, it is more efficient if a new SIB is introduced for satellite specific information.

Thus, it has been proposed to introduce a new SIB to carry the satellite specific information [2] [4].

Q6) Do companies agree that a new SIB should be introduced to carry the satellite specific information?

	Company
	Yes/No
	Comments (if any)

	Huawei
	No strong view
	Satellite specific information can be included either in SIB9 or a new SIB.

	Intel
	No strong view
	Either way works

	Nokia
	Likely yes
	However, this is a Stage 3 discussion. Firstly we shall decide what needs to be broadcasted and then move to determining if a new SIB is needed.

	Lenovo
	No strong view
	Either way can work.

	Spreadtrum
	No strong view
	Maybe further discussion is needed.

	BT
	Not strong view but
	If a new SIB is introduced for NTN, it is required to study how this affect TN areas where NTN is not supported by operators and if any, avoid any impact.

Considering SIB1 is used by the UE to register into the network, we don’t agree to increase its information for this purpose.

	Qualcomm
	Yes
	The update rates and scheduling does not need to be same as existing SIB.

	Xiaomi
	No strong view
	At now, we think either way works but further discussion may be needed.

	CATT
	No strong view
	As mentioned by Nokia, it’s too early to discuss whether a new SIB is needed or not without identifying which kind of NTN specific parameters are needed.

	OPPO
	Yes
	We think a new SIB would be good to have for NTN cell and this automatically distinguishes itself from TN cells.

	Panasonic
	Yes
	Although the efficiency issue can be also solved by specifying which SI content (e.g., satellite related) will not trigger SI update procedure.

	CMCC
	No strong view
	Either introducing a new SIB or utilizing existing SIB is fine.

	LG
	Yes
	We think anyways NTN-specific SIB needs to be introduced. Such as ephemeris information of satellite, or NTN-specific cell reselection criterion configuration can be provided.

	Sony
	Yes
	We anyway need a place to include ephemeris information, if agreed. So it is a good starting point.

	ZTE
	Not at this stage
	In our understanding, we should first decide what kind of NTN specific system information will be introduced and think about where to put it afterwards.

Thus, we think it is a little bit too early to agree on introduction of a new SIB for NTN before conclusion on what kind of NTN specific system information will be broadcast.

	Thales
	Yes
	Agree

	Eutelsat
	Yes
	The broadcast of NTN-specific information may need to be included in different SIBs, some of which could be in existing SIBs, but it is expected that at least some specific information (eg LEO ephemeris) will be optimally placed in its own SIB."

	Nomor
	No strong view
	Should be decided after determining which information is broadcasted.

	Telecom Italia
	Not at this stage
	We agree with ZTE

	ETRI
	No strong view
	Further discussion is needed. 

	MediaTek
	Yes
	The contents of the SIB needs to be discussed and should account RAN1’s agreements on time and frequency pre-compensation.

	Loon, Google
	Yes
	Yes for NTN types (GEO/LEO/HAPS) and Ephermeris

	Apple
	 No strong view
	There is no strong need currently unless existing mechanisms are proven inefficient and for what information. The frequency issue might not really be a concern depending on what information.

	Asia pacific telecom
	Yes
	Agree ZTE; however most likely we may need a new SIB for NW assistant information to support UE autonomous offsets, time and frequency compensation, and measurement enhancement.  

	Ericsson
	Either agreeing yes or no would give issues
	If we agree “new SIB should be introduced to carry the satellite specific information” does it mean RAN2 has limited itself to place all satellite specific information in one container? 

What if there would be need to place some of the information in other SIBs? 

If we agree there should not be new SIB but we would see it actually would be nice top have some of the information in a separate SIB. That does not seem feasible either.

It would be better not to pursue the proposal and see in stage 3 how different fields and parameters fit in different IEs. Goes for both dedicate and common signalling.



	InterDigital
	Not at this stage
	We do see benefits of having an NTN-specific SIB such as NTN-specific update rates and scheduling (as mentioned by QC), however we would like to better understand the contents of this SIB before concluding

	China Telecom
	Neutral
	We think it depends what is needed to add for NTN in SIB.

	Turkcell
	Not strong view
	It’s early to discuss.


Summary:

28 companies answered to Q6 about the introduction of a NTN specific SIB. 

11 companies prefer to introduce a NTN specific SIB while 17 companies are not sure whether we should make any decision at this stage considering that we have not concluded on what kind of information to be included in system information for NTN.

Based on the majority’s understanding, the rapporteur would suggest to postpone the discussion on this issue:
Proposal 6: Postpone the discussion on whether to introduce a new SIB until we have more progress on the content of NTN specific system information.
3 Conclusion: 

3.1 List of agreeable proposals

Proposal 1: Idle mode procedure in NR is the baseline in NTN idle mode procedure.
Proposal 2: Satellite ephemeris and UE location assisted cell selection and reselection should be introduced for NTN.
Proposal 5.1: The satellite ephemeris should be provided to UE.
3.2 List of proposals to be discussed online

Proposal 3.1: The network type (e.g. NTN) should be indicate to UE. FFS whether to do it in a implicit or explicit way.
Proposal 3.2: If ephemeris is provided to UE, then there is no need to indicate the GEO/LEO type explicitly. It is FFS whether an explicit indicator is needed to indicate the earth fixed beam or moving beam.

Proposal 4: The existing cell reselection priority configuration can be reused in NTN.
Proposal 5.2: The following options can be considered for the format of the satellite ephemeris to be provided to UE, FFS on whether to support one from the options or both:

· Option 1: Orbital parameters (including orbital plane parameters and satellite level parameters).

· Option 2: The satellite in coordinates (x, y, z), e.g. ECEF coordinates.
Proposal 6: Postpone the discussion on whether to introduce a new SIB until we have more progress on the content of NTN specific system information.
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