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1 Introduction
This email discussion is to discuss terminology and definitions for NR NTN SI. The scope of this email discussion is listed below.
[bookmark: _Hlk527992492][103bis#34][NR - NTN]  (Ericsson)
	Intended outcome: 
1. Definition of cell 
2. Clarify scenarios (e.g. whether multiple beams cover the same cell) and List of possible options on SSB modelling
3. What does the UE see (e.g. does the UE need to differentiate between spot beams or just rely on SSBs)
	Deadline:  Thursday 2018-02-11 
This document collects companies’ views and provides a summary. 
2 Discussion
This email discussion was agreed upon discussing proposals in [1]. It seems the different options on how NR cell and SSB beam may be seen with respect to a satellite beam may have impact on the study on SI objectives. These options and depicted in Figure 1.
One option is that there is one PCI per each satellite beam. This is Option b in Figure 1. That is, each satellite beam forms its own cell. Within that cell, there may be 1 to L SSBs in an SS-Burst. In case there is only one SSBs in an SS-Burst, SSB resembles LTE PSS/SSS/CRS in the sense that it becomes a cell wide reference signal (RS). Whether there is one or several SSBs per cell is an implementation choice. However, from SI perspective, it should be clarified whether both options should be considered. That is, whether SSB beam management needs to be studied with respect to NTN NR.
In the other option, Option a, PCI is shared between satellite beams and one satellite beam may be formed of one or several SSB beams. From mobility perspective, the option a results in less HO in average as the cell size becomes larger. However, it requires beam management between satellite beams.
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Figure 1 Options to consider for cell and SSB beam versus satellite beam	Comment by Nokia: What is the satellite footprint in these figures?
Is it assumed that the same satellite provides all PCIs depicted?	Comment by Helka-Liina: It can be same or different, figure shows one satellite. Definition of satellite footprint is not clear to me. Each circle attempts to represent satellite beam footprint.


2.1 Definition of a cell
In TS 38.300, there is no explicit definition for a cell whereas in TS 36.300 there is:
Cell: combination of downlink and optionally uplink resources. The linking between the carrier frequency of the downlink resources and the carrier frequency of the uplink resources is indicated in the system information transmitted on the downlink resources.
In both there is the physical identifier defined “PCI Physical Cell Identifier”. The PCI is part of the core functionality of NR RAN. In DL, NR-SSS and NR-PSS give the PCI when UEs detect those synchronization signals e.g. for initial access or for RRM measurements. Further, some UE specific channels like PDSCH have default scrambling by PCI. In relation to mobility, PCI is given in the handover command to tell UE which is the target cell for this HO.
In TR 38.821, there is the following definitions related to “satellite cell”

Satellite cell: a cell corresponding to the earth footprint of a satellite beam generated from a satellite platform
Further, in[2] the following is proposed:
--
These following definitions (NTN cell and NTN beam) should be confirmed in RAN2 or RAN1
A NTN beam is defined as a beam generated by satellite / HAPS.

A NTN cell is defined as “NTN beam foot print on earth”
· For scenarios A, B, C2 & D2, The NTN cell corresponds to the beam foot print. It may be fixed on earth in the case of GEO or moving on earth in the case of LEO.
· For scenario C1 & D1 (LEO generating fixed beam foot print on earth), the NTN cell corresponds to the minimum foot print on earth of beams from the serving satellites”

· Within RAN3, the focus will be on studying the impacts associated to earth fixed and earth moving NTN cells
--
The satellite cell in TR 38.821 and the NTN cell defined above, also used in the updated TR [3]seem to be referring both the footprint of the satellite beam. 

In LTE and NR, UE only sees PCIs and is not distinguishing between intra or inter eNB/gNB mobility. Similarly, it should be concluded that even TR 38.821 describes satellites and satellite beams and even satellite cells, from UE perspective whether the satellite, satellite beam or satellite cell are visible or not. In RAN3#101bis, following was agreed:
Association between satellite beams and PCI is up to implementation.
Following similar lines, RAN2 should agree on a default assumption on how e.g. mobility is discussed in RAN2. Do we discuss UE moving between “satellite cells” or do we discuss in current NR terms where UE has HO between (NR)cells which may or may not correspond to “satellite cells” under same or different satellite. 


Q1: Whether satellite beams, satellites or satellite cells are visible from UE perspective or not e.g. in RRC signalling from RAN2 perspective? 
	Company
	Answer(Yes/No)
	Proposals/Comments

	Thales
	No
	We propose that beams and satellite be transparent from the UE perspective. It shall be left to implementation to associate a specific PCI to one or more beams generated by one or several satellites. However SSB should be transmitted within each satellite beam.

	ZTE
	Yes
	1. First of all, although concepts such as satellite beams, satellites or satellite cells are introduced in the discussion of NTN, we think that the existing NR Cell, beam should be reused in the final TS. In other words, the current specified PCI, SSB, CSI-RS etc. are visible from UE perspective. 
2. Regarding whether satellite beams, satellites or satellite cells are visible from UE perspective:
1). Satellite cells: we think that UE should be able to distinguish the satellite cell from terrestrial cell. So from this perspective, the satellite cells are visible to UE.
2). Satellite beams:
Due to the large footprint of the satellite beam spot, when a UE  moves from one beam spot to another, the timing advance would be different. So, we see some advantages in mobility if satellite beams are visible to UE.
The issue is somehow related to the deployment options:
· For option b, individual satellite beams are linked with individual PCIs. So the satellite beams are of course visible to UE as a consequence.  
· For option a, PCI is shared by multiple satellite beams, the UE is not able to distinguish different satellite beams based on the PCI.  So do we need introduce some satellite beam indication via RRC signalling or maybe each satellite beam can be simply interpreted as one SSB within the NTN cell (i.e. NR cell), thus the satellite beam are visible to UE from the SSB index?
3). Satellite:
Whether the satellite is visible to UE depends on whether the UE need to derive the location or predict the target satellite based on the ephemeris. From our point of view,  we can see some benefits to know the satellite system ID (e.g. in case multiple satellite system are deployed and the satellites from different system can be shared by each other) and satellites ID ( maybe the ephemeris information is also useful). 

	Huawei, HiSilicon
	No
	We think the UE can only see PCIs and SSBs, like in LTE/NR. How to map satellite/satellite beam to PCIs and SSBs is up to network implementation/deployment. 
Based on this understanding, for example:
In option a, one satellite beam is mapped to one SSB. There can be up to L SSBs in one cell.
In option b, one satellite beam is mapped to one SSB. There is only one SSB in one cell.


	Ericsson
	No
	UE operating in a NTN does not need to distinguish which satellite, or satellite beam is transmitting the DL RS UE is detecting/measuring. Initial access, cell selection, RRM. Mobility should be based on NR components e.g. PCI, SSB.

We do not see need for the UE to detect that a cell is satellite or terrestrial. At most, there may be indication at PLMN level.

For TA, it should be possible to communicate the average delay assumption per PCI or per SSB. Thus, for either option a or b, UE does not need to know where satellite or beam changes as it can just follow SSB or PCI.

To clarify option a and b, to our view, there could be also more than one SSB per satellite beam as per implementation but at least one. Specification should support both options.  

	LG
	No
	How to manage the NTN and terrestrial cells is up to network implementation and deployment issue. If UE need to know satellite neighbours, the network can configure neighbour cell list of satellites based on the PCI. If network manages well, UE does not need to distinguish the satellite cell from terrestrial cell. 
For the option a and b, we think both options can be considered. However, we think one satellite beam should be mapped to one SSB as Huawei’s view. 

	CATT
	No
	In NR, UE mobility is based on PCI and SSB, from UE perspective, PCI and SSB is visible, that’s enough for UE mobility.

	Nokia
	No
	3GPP UE can see/detect only 5G cells and 5G beams. The organisation of the 5G cells/beams under the satellite cell/beam(s) is transparent to the 3GPP UE.

	ETRI
	No
	The satellite, the satellite beam or the satellite cell do not need to be visible to UE. For UE perspective, beams should be distinguished by PCI and SSB as in NR. We think that one satellite beam may be formed of one or more SSB beams, but the mapping between satellite beams from one or more satellites and PCI/SSB should be a network deployment issue.

	Sony
	No
	Satellite beams, satellites or satellite cells are not visible from UE perspective. UE can only see PCIs and SSBs, no matter the PCI is shared between satellite beams or one PCI per each satellite beam.

On the aspect that whether there is need for UE to differentiate a terrestrial cell from a satellite cell could be left for further study, especially in the case that UE is going to leave the satellite’s coverage and enter into a terrestrial cell’s coverage. 

	
	
	

	
	
	



All companies agree that UE should consider PCIs and SSBs as in NR. There are 7 companies out of 8 replying mobility should be based on PCI and SSBs as in NR and further replying mapping between satellite and satellite beams and PCIs/SSBs should be left for implementation. Two companies however stated that there should be only one SSB per satellite beam. This relates more to scenario consideration than to this question, this is considered in conclusions from Q4 and not here. Proposed conclusion from Q1 is as follows:

Proposal 1: Satellite beams, satellites or satellite cells are not considered to be visible from UE perspective in NTN SI

Q2: Does the current definition of “satellite cell” need to be revisited in the TR 38.821 or is the existing definition feasible? Revision may include removal, renaming, added description/clarification e.g. in relation to PCI.
	Company
	Answer(Yes/No)
	Proposals/Comments

	Thales
	Yes
	We propose that the current satellite cell definition be removed from TR 38.821

	ZTE
	Yes
	Per the current definition ‘Satellite cell: a cell corresponding to the earth footprint of a satellite beam generated from a satellite platform’, it seems that only one satellite beam is included in a satellite cell. Maybe more accurate to change it as ‘Satellite cell: a cell corresponding to the earth footprint of one or more satellite beams generated from a satellite platform’

	Huawei, HiSilicon
	Yes
	We think the current definition for satellite cell is not clear in TR38.821 and needs to be revised reusing NR principle.
Based on our reply in Q1:
“Satellite cell”: NR cell which is deployed on a satellite or based on satellite.
“Cell”: can reuse the definition of cell in TS36.300.

Besides, we think it would be better to add definition of “satellite beam” to clarify the mapping relationship between satellite beam to PCI/SSB. For example:
“Satellite beam”: beam generated by a satellite to provide coverage for a SSB.


	Ericsson
	Yes
	For discussion purposes it is good to have some definition to the spotbeam transmitted from a satellite. However, using the word “cell” is misleading. One proposal is to have definition “satellite beam” or “satellite beam footprint”. The, we could have short text clarifying which associations are left for implementation.

	LG
	Yes
	The NTN can based on a satellite with bent pipe payload (gNB on the ground) or with gNB on board. RAN3 study both scenarios and not yet decided. So, the “Satellite cell” would be misleading for now. Therefore, we also think it would be better to add definition of “satellite beam”. 

	CATT
	YES
	The current definition of Satellite cell just covers one case, for our understanding, both option a and option b can be supported, so it’s more clear to give the definition of Satellite beam, and have a clarification for Satellite cell.

	Nokia
	Yes
	Satellite cells (or beams) should define the radio coverage area provided by the satellite on the feeder link. The organisation of the 5G cells/beams under the satellite cell/beam(s) is a separate issue.

	ETRI
	Yes
	If it is agreed that satellite cells will not visible from the UE perspective, the definitions of satellite cell are no longer needed. 
Satellite cells should have the same definitions with cellular cells identified by PCI and a satellite beam may be formed of one or more SSB beams, if the definition is needed for discussion.

	Sony
	Yes
	The current definition for satellite cell is not clear, which limited the cell to a specific satellite beam generated by a specific satellite. It shall be removed or revised.

	
	
	

	
	
	


All companies agree that the current definition of satellite cell of TR 38.821 needs to be revisited. However, there are relatively different views on how the current definition should be revisited. Views were as follows:
· Delete definition of “satellite cell” (1 company)
· Define satellite cell as Satellite cell: a cell corresponding to the earth footprint of one or more satellite beams generated from a satellite platform’ (1 company)
· Definition of satellite beam or satellite beam footprint instead of a satellite cell (4 companies)
· Definition of satellite beam or satellite beam footprint in addition of a satellite cell with clarification to satellite cell (1 company, 1 company “if needed”)
It should be noted that in normative text it will be quite difficult to define cell or beam based on radio coverage and it should be done in RAN1/4. However, in a TR, it should be possible to explain terminology used in discussions. As there were some majority to have definition of satellite beam instead of satellite cell we propose few options for satellite beam definition:
Proposal 2: Revise the current definition of satellite cell in TR 38.821 as one of the following: 
· Satellite beam: A beam footprint formed by satellite.
· Satellite beam: The radio coverage formed by satellite service link.
· Satellite beam: a beam generated by satellite. Its foot print on earth provides radio coverage to UE
Proposal 3: Discuss whether to clarify what is beam foot print of radio coverage, e.g. according to HBPW/FNBW of a beam or a threshold below the strongest signal of a beam
Proposal 4: Add text in TR 38.821 stating that association between NR PCI and NR SSBs is left for implementation.


Q3: Is there a need to clarify NR principles, PCI definition etc in TR 38.821 or can it be assumed that Rel-15 NR and definitions therein are baseline for NTN NR SI?
	Company
	Answer(Yes/No)
	Proposals/Comments

	Thales
	No
	The PCI, SSB, cell and cell defining SSB definitions are applicable ‘as is’ to NTN.
However, we recommend to add in 3GPP TS 38.300 the cell definition of TS 36.300.

	ZTE
	No
	It can be assumed  that Rel-15 NR PCI definitions are baseline for NTN NR SI. 

	Huawei, HiSilicon
	No
	We think it can be assumed that Rel-15 NR and definitions therein are baseline for NTN NR SI.

	Ericsson
	No
	Assume Rel-15 as baseline. Possible clarifying text based on Q1 and Q2 should be enough.

	LG
	No
	It can be assumed that Rel-15 NR PCI definitions are baseline for NTN NR SI.

	CATT
	NO
	Rel-15 NR PCI definitions are baseline for NTN NR SI.

	Nokia
	No
	3GPP 5G NR Release 15 definitions should be used.

	ETRI
	No
	The PCI definition of Rel-15 NR should be the baseline of NTN NR SI.

	Sony
	No
	The PCI definitions in Rel-15 are assumed as baseline for NTN NR SI.

	
	
	

	
	
	



Proposal 5: Consider Rel-15 definitions as a baseline for NTN

2.2 Deployment scenarios
In [1], different options on how NR cell and SSB beam may be seen with respect to a satellite beam are depicted. These where repeated in Section 2 of this document. Companies are invited to discuss whether both options should be considered possible deployment options in this SI, or whether there is preferred deployment option to be considered.
Further, companies are invited to mention any immediate RAN2 impacts that need to be studied related to either or both of these options. This can serve as input to the study impact areas listed in RAN2#103bis agreements for UP and/or CP.

Q4: Considering scenarios depicted in Figure 1, whether both options should be considered possible deployment options in this SI, or whether there is preferred deployment option to be considered? Or, is it irrelevant from RAN2 perspective which option a, or b or considered as the deployment option.
	Company
	Answer(Yes/No)
	Proposals/Comments

	Thales
	Yes
	Both deployment scenarios should be possible. It is an implementation issue.

	ZTE
	Yes
	Generally speaking, we should not put any restriction on the deployment. So in our opinion, we can stick to the agreements made at RAN3#101bis (Association between satellite beams and PCI is up to implementation) . In other words, both options should be considered possible deployment options in this SI.
However, from the perspective of the standardization, we propose to fully reuse current NR Cell concept, including:
· Support multiple(L) SSBs in one cell, e.g. for FDD, L=4 (<3GHz), L=8 (3~6GHz), L=64 (>6GHz);
· Broadcast same SIB1 and SI contents on all beams;
· Reuse the existing RACH configuration methodology with the relationship with SSB;
With the above principle in mind, we prefer that:
1). For option b (one PCI per each satellite beam): there are several SSBs per cell as what we have in NR, e.g. for FDD, L=4 (<3GHz), L=8 (3~6GHz), L=64 (>6GHz);
2). For option a (PCI is shared between satellite beams): no enhancement regarding to the cell modeling should be expected to support this deployment, such as broadcast different TAC for different SSB to reduce paging overhead etc.

	Huawei, HiSilicon
	Yes, Option b
	In our understanding, in both option a and b, one satellite beam provides the coverage for one SSB. The only difference is whether there can be multiple SSBs in one cell. In option a, since multiple SSBs are allowed in one cell, the cell range is larger than in option b.
Option a looks similar to the current NR cell-SSBs model. But we think there are the following problems to use this model to NTN system:
· 1. Multiple SSBs in NR is introduced to extend the coverage of cell. This is not needed for cell on satellite which is already large enough. 
· 2. Multiple SSBs in one cell work in TDM. However, the multiple beams on satellite would be generated at the same time. So the current multiple SSBs model in NR would put unnecessary limitation on the beam on satellite, for example, limited resources for SIBs, paging due to TDM pattern.
· 3. In NR, it is required to transmit same paging/SIBs on different SSBs in one cell, this would limit the flexibility on the sib/paging transmission on different beams. And it also reduces available RACH resources per beam as the RACH resources are split from the same resource pool. 
· 4. This model would increase the consumption for paging for IDLE/INACTIVE UE as multiple beams share the same PCI and thus it is not possible to allocate different TAI/RANAC for different beams.

Thus, we think option b is more suitable for NTN system.


	Ericsson
	
	It should be left for implementation which option to use, or if there are one or multiple SSBs per satellite beam. The pros and cons will depend on satellite system GEO/non-GEO, the size of the satellite beam, and the n of users it is planned to support. E.g. Option a would be easier for mobility for non-GEO as cell is bit larger.



	LG
	Yes
	We can consider both options. We also think it is an implementation issue.

	CATT
	YES
	It is an implementation issue.

	Nokia
	No
	In general, the 3GPP 5G NR specification of PCI and SSB ‘deployment’ should be used. E.g. a cell/PCI can have several beams (SSB) and several cells/PCI can be provided by the same satellite beam/coverage area.

	ETRI
	Yes
	Both options can be considered. If it is assumed that one satellite beam may be formed of one or more SSB beams and a satellite beam has the same PCI, Option A and Option B can be considered the same. 

	Sony 
	Yes
	Agree with Thales, both option a and b should be considered, and it is an implementation issue.

However we see some benefits in option a in that Rel-15 beam management could be considered to deal with some mobility issue instead of handover.

	
	
	

	
	
	


There was no company stating one of the options is not possible even some companies stated a preference in modelling. Given the understanding from Q1-3 that association between PCIs and SSBs to satellite beams is left for implementation, it is proposed to conclude here that both option a and b can be considered with one or multiple SSBs per PCI.  

Proposal 6: Both option a and b can be considered in NTN SI with one or multiple SSBs per PCI.

Q5: Considering scenarios depicted in Figure 1, any immediate RAN2 impacts that need to be studied related to either or both of these options?
	Company
	Answer(Yes/No)
	Proposals/Comments

	Thales
	Yes
	RAN2 to study at least potential impacts on mobility management procedures associated to cases where:
· multiple satellites create beams targeting the same UE such as in LEO based systems with earth fixed beams
· or dual connectivity between satellite and cellular access 

	Huawei, HiSilicon
	Yes
	See our reply to Q4.

	Nokia
	Yes
	All relevant mobility issues related to signalling and mobility overhead need to be considered. Especially mobility between cells/PCIs is a high priority task (Figure 1B).

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



It is proposed to discuss in RAN2 whether there is common understanding to include the mentioned study points as RAN2 agreed study points. 
Proposal 7: Discuss whether there is consensus to include an item from below to RAN2 study points:
· Study mobility management procedures associated to cases where:
· multiple satellites create beams targeting the same UE such as in LEO based systems with earth fixed beams
· or dual connectivity between satellite and cellular access
· All relevant mobility issues related to signalling and mobility overhead need to be considered. Especially mobility between cells/PCIs is a high priority task (Figure 1B).
· The signal level differences between beam centre and beam edge may not be sufficient to trigger in an appropriate manner an Hand-over. Therefore, the use of satellite ephemeris should also considered to trigger hand-over.

In [4], it was proposed to consider a certain constellation to be assumed for the NTN SI. A constellation is described in [4] as follows:
Typical LEO satellite constellations are characterized by their orbital planes (altitude, inclination, etc), number and location of satellites on each orbital plane and beam coverage characteristics (beam orientation and shape). These parameters are all important when analysing radio access performance. 
The satellite orbit geometry can be circular or elliptical. The circular orbit has the advantage of constant satellite altitude, thus relatively constant signal strength (transmit power) is required on the service link.
The paper discusses the relevance of the constellation in terms of performance evaluations but in online discussions it was commented to have relevance when discussing RAN2 impacts without evaluations. Companies are invited to discuss whether constellation assumption has RAN2 impact other than for possible performance evaluations. 

Q6: Whether constellation assumption has RAN2 impact other than for possible performance evaluations?
	Company
	Proposals/Comments/Questions

	Thales
	A constellation (e.g. Globalstar) could be considered not for performance assessment purposes but rather to help understand the possible impacts associated with cell selection, hand-over, paging procedures

	ZTE
	The constellation assumption can be useful when evaluating the mobility performance. Constellation  together with NTN-GW deployment determine the typical NTN mobility scenarios, and certain mobility performance requirement may be associated.

	Huawei, HiSilicon
	No RAN2 impact other than performance evaluations is foreseen.

	Ericsson
	We do not see the RAN2 impacts to be different depending on which constellation is assumed.

	LG
	We don’t think there is RAN2 impact other than performance evaluations.

	CATT
	No RAN2 impact other than for possible performance evaluations.

	Nokia
	A generic constellation assumption for LEO and GEO would be needed in order to be able to e.g.:
- evaluate the number of mobility events which a UE could experience in typical locations on Earth (including terminal moving speed and Earth rotation)
- evaluate the impact of delayed signalling (due to propagation distance) on the correct handling of mobility events
- evaluate the required signalling capacity in both DL and UL

	ETRI
	The main impact of LEO constellation should be studied in RAN1. Depending on results of RAN1 study, RAN2 impact can be discussed later.

	Sony
	A constellation is useful when considering cell selection and mobility management.

	
	


 4 companies stated there is no RAN2 impact from the constellation assumption other than for possible simulation evaluations. One company stated there may later be RAN2 impact after RAN1 has started their study. Other statements where:
· to help understand the possible impacts associated with cell selection, hand-over, paging procedures
· Constellation  together with NTN-GW deployment determine the typical NTN mobility scenarios, and certain mobility performance requirement may be associated.
· evaluate the number of mobility events which a UE could experience in typical locations on Earth (including terminal moving speed and Earth rotation)
· evaluate the impact of delayed signalling (due to propagation distance) on the correct handling of mobility events
· evaluate the required signalling capacity in both DL and UL
· A constellation is useful when considering cell selection and mobility management.
However, the immediate RAN2 impact does not come clear from the above statements. Some of these are covered by the scenario assumptions already in TR. For example, the TR, or TP of the other email discussion, includes a delay assumption for different scenarios. There is also satellite beam diameter sizes listed. Some other points further clarification is needed for the impact for the mentioned aspects between  constellation  assumptions.
Proposal 8: RAN2 to discuss further the RAN2 impact between constellation assumptions in order to clarify whether a constellation assumption needs to be stated for NTN SI(other than possible performance evaluations)

3 Conclusions
Proposed conclusions are 
Proposal 1: Satellite beams, satellites or satellite cells are not considered to be visible from UE perspective in NTN SI
Proposal 2: Revise the current definition of satellite cell in TR 38.821 as one of the following: 
· Satellite beam: A beam footprint formed by satellite.
· Satellite beam: The radio coverage formed by satellite service link.
· Satellite beam: a beam generated by satellite. Its foot print on earth provides radio coverage to UE
Proposal 3: Discuss whether to clarify what is beam foot print of radio coverage, e.g. according to HBPW/FNBW of a beam or a threshold below the strongest signal of a beam
Proposal 4: Add text in TR 38.821 stating that association between NR PCI and NR SSBs is left for implementation.
Proposal 4: Consider Rel-15 definitions as a baseline for NTN
Proposal 5: Both option a and b can be considered in NTN SI with one or multiple SSBs per PCI.
Proposal 6: Discuss whether there is consensus to include an item from below to RAN2 study points:
· Study mobility management procedures associated to cases where:
· multiple satellites create beams targeting the same UE such as in LEO based systems with earth fixed beams
· or dual connectivity between satellite and cellular access
· All relevant mobility issues related to signalling and mobility overhead need to be considered. Especially mobility between cells/PCIs is a high priority task (Figure 1B).

Proposal 7: RAN2 to discuss further the RAN2 impact between constellation assumptions in order to clarify whether a constellation assumption needs to be stated for NTN SI(other than possible performance evaluations)
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Annex

Thales views

In the context of 3GPP, Non-terrestrial networks include a satellite (resp. HAPS) featuring a radio link with user Equipment. This link is also referred as service link.
On the service link, the satellite (resp. HAPS) generates NTN beams (steerable or not) on both down and up link. 
From a physical point of view a NTN cell could refer to the foot print of a NTN beam.
However, the downlink NTN beams may not necessarily be congruent with the uplink NTN beams. In other word, the foot print of the down link NTN beams may be different from the foot print of the uplink NTN beams.


Hence the following definition in 3GPP TS 36.300 is also applicable to the context of NTN: 
Cell: combination of downlink and optionally uplink resources. The linking between the carrier frequency of the downlink resources and the carrier frequency of the uplink resources is indicated in the system information transmitted on the downlink resources.

While the below definition in 3GPP TS 38.300 is also applicable to the context of NTN
Cell-Defining SSB: an SSB with an RMSI associated.

Moreover a satellite (resp. HAPS) may generate beams with footprint that overlaps each other or are not contiguous. In any case, they may use the same frequency channel possibly on a time sharing basis.
The same PCI could be broadcasted in various downlink beams. Hence “Association between satellite beams and PCI is up to implementation”

Observation 1: downlink and uplink NTN beams may not be congruent so a NTN cell cannot be correlated with the beams but rather with a set of radio resources used in the beam.

Proposal 1: Remove the definition of satellite cell in TR 38.821
Proposal 2: No need to provide a specific definition for NTN beam

Proposal 3: The definition of cell that exists in TS 36.300 is applicable to NTN
Proposal 4: Add in 3GPP TS 38.300 the cell definition of TS 36.300
· Cell: combination of downlink and optionally uplink resources. The linking between the carrier frequency of the downlink resources and the carrier frequency of the uplink resources is indicated in the system information transmitted on the downlink resources.

Proposal 5: The concept of cell defining SSB is also applicable to NTN
Proposal 6: In terms of mobility, the NR terms of cell apply ‘as is’ in NTN context


image2.emf

image1.emf

