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1	IntroductionThe network type (i.e. TN or NTN) should be known to UE. FFS whether to achieve this in an implicit or explicit way.

The existing cell reselection priority configuration can be taken as a baseline in NTN. FFS on any further enhancement.

Postpone the discussion on whether to introduce a new SIB until we have more progress on the content of NTN specific system information.

Cell selection / reselection in NR is the baseline in NTN idle mode procedure.

Satellite/HAPS ephemeris based cell selection and reselection should be defined for NTN (FFS what the term satellite/HAPS ephemeris actually means). FFS when this ephemeris based cell selection / reselection can be used. FFS whether UE location (and/or other information) based cell selection and reselection should be introduced for NTN

The satellite ephemeris should be provided to UE, at least for Satellite/HAPS ephemeris based cell selection and reselection (FFS what the term satellite/HAPS ephemeris actually means).

At 3GPP RAN2#111 meeting IDLE mode aspects of NTN were discussed. The following agreements have been made: 
This paper provides our further opinion on the FFSs and other open points regarding IDLE mode NTN operation.
2	Discussion
[bookmark: _Hlk45191176]2.1	Network or RAT type or NTN scenario indication
During the discussions at RAN2#111 it was agreed that network or Radio Access Technology (RAT) type shall be known to the UE. Some of the companies insisted this shall be signalled in an explicit way to the UE. While we agree the UE shall be aware of the network/RAT type certain cell belongs to, this does not necessarily mean such information is provided explicitly
Observation 1: UE’s awareness of the RAT/network type does not imply such information is signalled explicitly.
There seem to be various ways how to deduce the cell belongs to TN or NTN. The easiest approach would be to use separate pools of PLMN IDs. Other approach is to rely on the existence of lack of NTN SIB (if defined). This can be inferred from SIB1 (and the presence of NTN SIB in SI-SchedulingInfo IE).
Proposal 1: RAN2 is asked to discuss what implicit means can be used to make the UE aware of network type. RAN2 may consider e.g. PLMN ID or the existence of NTN SIB in SI scheduling information.
A somewhat related aspect is whether other NTN-specific indications need to be provided to the UE, such as scenario type (i.e. GEO, LEO, HAPS, etc.). Such issue was discussed in [1] during RAN2#111. Similarly to what has been described above, we do agree the UE shall be aware whether the NTN cell is provided via LEO or GEO satellite. However, there is no need to define a separate parameter such as two bit IE indicating LEO, MEO, GEO or HAPS. Instead, RAN2 shall consider other means. The most obvious is to rely on the satellite ephemeris, which is anyway to be provided to the UE (while the details still remain FFS). After reading satellite ephemeris, the UE will certainly know what kind of satellite constellation is providing cellular coverage for that cell. Another way to make the UE aware of ‘NTN scenario’ is to make use of the ‘Koffset’ value, which would be broadcasted for pre-compensation purposes. It can be assumed there will be some typical/predefined values of this factor, typical for each considered scenario. Thanks to that, the UE can infer associated ‘NTN scenario’.
Proposal 2: RAN2 does not define any explicit NTN scenario indication. Instead satellite ephemeris or Koffset can be considered to make the UE aware of the associated NTN scenario.
2.2 	Satellite/HAPS ephemeris
One of the most heated topics during RAN2#111 NTN discussion concerned NTN ephemeris and its content. It is widely understood such information shall be provided (broadcasted) so that each IDLE mode UEs can obtain necessary parameters to access a cell/reselect to another cell, etc. Some details, including essential parameters, have been studied and captured in [3], section 7.3.6 and Annex A. As per Table 7.3.6.1-1 in [3], essential elements of the ephemeris are as follows:
Table 1: Essential elements of Ephemeris [3]
	Orbital plane parameters
	
	Square root of semi major axis（semi-major axis）

	
	
	Eccentricity（eccentricity）

	
	
	Inclination angle at reference time（inclination）

	
	
	Longitude of ascending node of orbit plane（right ascension of the ascending node）

	
	
	Argument of perigee（argument of periapsis）

	Satellite level parameters
	
	Mean anomaly at reference time（true anomaly and a reference point in time）

	
	
	Ephemeris reference time（the epoch）


 
There were also other approaches to satellite ephemeris presented, e.g. such that coordinates and movement vector for a given timestep of each satellite is signalled. It ensures increased accuracy, compared to the representation quoted above in Table 1, but comes at even increased signalling overhead. 
It shall be observed that the first five elements in Table 1 are orbit-specific. Only last two are satellite-specific. Thus, when designing the ephemeris, an orbit-common part and satellite-specific part should be considered, to save signalling. Please note that the approach from [3], summarized in Table 1, assumes the UE is able to execute orbital calculations, based on these ephemeris elements.
Proposal 3: RAN2 is asked to consider two groups of ephemeris elements: satellite-specific and orbit-common. The latter is not provided multiple times for satellites in the same orbit.
The number of bits these seven parameters may consume is excessive and can reach 56 bytes if we assume 8 bytes is needed to accurately represent each of those seven elements and all of them need to be signalled. Please note this estimation is just for a single satellite, while one can expect multiple satellites per orbit to ensure global coverage. It needs to be also taken into account that there are certain restrictions to the size of System Information (SI) in NR. As per the following limitation, captured in [2], the size is constrained to 2976 bits:
	NOTE:	The physical layer imposes a limit to the maximum size a SIB can take. The maximum SIB1 or SI message size is 2976 bits.



Thus, the maximum size of NTN System Information Block (if defined in Rel-17) cannot exceed 2976 bits or 372 bytes, respectively. Not a massive capacity, if the aforementioned byte consumption (56 bytes) for a single satellite’s ephemeris is considered. 
Observation 2: Single satellite’s ephemeris can consume 56 bytes while the NR System Information Block size is constrained to 372 bytes.
Of course, one may notice SIB segmentation is a potential solution to apply, but the existence of such mechanism should not serve as an excuse to overload any System Information Block, even in such bit-demanding case as NTN. The excessive SIB size may lead to the difficulties at the UE side to decode SIB due to insufficient link budget. Assigning too many bits just for providing ephemeris via SIB in a periodic way will significantly decrease the overall system capacity and make NTN less attractive for the MNOs and their subscribers.
Proposal 4: RAN2 shall consider other means than SIB segmentation to address the excessive size of satellite ephemeris which needs to be broadcasted in NTN cells.
One of the possibilities to evaluate is to preconfigure some static parts of the ephemeris to the UE, so that those do not need to be signalled in Uu interface. For example, orbit-common parameters, if found to be quasi-constant, could be preconfigured in UE’s eSIM. Broadcast signalling will be then used to provide only those more dynamic elements of the ephemeris, such as satellite-specific parameters described above or the necessary updates to those quasi-constant, preconfigured elements.
Proposal 5: RAN2 is asked to consider which elements of the ephemeris could be preconfigured to the UE, to avoid the Uu interface signalling overload.
In any case, the approach RAN2 applies to satellite ephemeris needs to be sufficiently adaptive to allow the MNOs to tailor it to their current and local needs, i.e. not only in terms of certain deployment but also for time-dependent and location-dependent adjustments. 
2.3 	Cell reselection for NTN
As pointed out in the agreement box, the legacy cell selection/reselection is taken as a baseline for NTN systems. It also comprises reusing the existing cell reselection priority configuration. According to [4], the UE takes into account Srxlev and Squal which correspond to cell selection RX level and quality value. The UE can be also provided with cell reselection priorities for different carriers. This all is evaluated when UE (re)selects a new cell. It has been agreed that further enhancements to cell reselection priority configuration are left FFS.  In our opinion, the existing framework is already sufficient, as it allows to provide:
· up to 8 different values of cellReselectionPriority
· up to 5 different values of cellReselectionSubPriority
Jointly, up to 40 different priorities can be provided. Thus, if certain carriers shall be prioritized/deprioritized in cell selection towards NTN, this appears to be perfectly possible, based on the existing signal level/quality and cell reselection priorities
Proposal 6: RAN2 is asked to conclude the existing cell reselection prioritization is sufficient for NTN Rel-17.
3	Conclusion
The following proposals and observations were made in this paper:
Observation 1: UE’s awareness of the RAT/network type does not imply such information is signalled explicitly.
Proposal 1: RAN2 is asked to discuss what implicit means can be used to make the UE aware of network type. RAN2 may consider e.g. PLMN ID or the existence of NTN SIB in SI scheduling information.
Proposal 2: RAN2 does not define any explicit NTN scenario indication. Instead satellite ephemeris or Koffset can be considered to make the UE aware of the associated NTN scenario.
Proposal 3: RAN2 is asked to consider two groups of ephemeris elements: satellite-specific and orbit-common. The latter is not provided multiple times for satellites in the same orbit.
Observation 2: Single satellite’s ephemeris can consume 56 bytes while the NR System Information Block size is constrained to 372 bytes.
Proposal 4: RAN2 shall consider other means than SIB segmentation to address the excessive size of satellite ephemeris which needs to be broadcasted in NTN cells.
Proposal 5: RAN2 is asked to consider which elements of the ephemeris could be preconfigured to the UE, to avoid the Uu interface signalling overload.
Proposal 6: RAN2 is asked to conclude the existing cell reselection prioritization is sufficient for NTN Rel-17.
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