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Introduction
NTN Rel-17 WI was started in RAN2#111 and the following relevant agreements were reached:
Agreements:
1. Both Earth fixed and earth moving beam scenarios are considered with NGSO constellation.


Agreements via email - from offline 105:
1. Both soft and hard feeder link switchover (e.g. for Non GSO) are supported.
	Note: This requires satellite to be connected to one NTN GW at a time (hard switch) or at least two NTN GWs simultaneously (soft switch).
2. RAN2 to start discussing enhancements for soft feeder link switchover and then solutions for hard feeder link switchover. 

Agreements:
1. Cell selection / reselection in NR is the baseline in NTN idle mode procedure.
2. 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
3. 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).

Furthermore, the email discussion of [NTN] Impacts of earth fixed and moving beams (Ericsson) was also achieved some potential conclusions based on participants’ input, as follows:
	
Proposal 11 RAN2 to prioritize discussing soft TAI update



Therefore, based on the progress, in this contribution, we make analysis on the soft TAI.
Discussion
As indicated in [1] [2], during the study item, both hard and soft switch has been defined and studied: The hard switch means that each cell can broadcast only on tracking area code, while Soft TAI update requires the network to broadcast more than one TAI for a cell and PLMN. And each of those approaches has pros and cons. Anyway, in [1], the potential conclusion based on companies’ input that RAN2 to prioritize discussing soft TAI update.
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Figure 1 Tracking area update for Earth moving beams with soft TAI update [1]

Obviously, the soft TAI update where each cell can broadcast more than one TAC, each presumably covering adjacent areas, is to mitigate the signalling burden during the satellite moves in or out a TA area.
PLMN-IdentityInfoList information element
-- ASN1START
1 -- TAG-PLMN-IDENTITY-LIST-START
2 
3 PLMN-IdentityInfoList ::=               SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-IdentityInfo
4 
5 PLMN-IdentityInfo ::=                   SEQUENCE {
6     plmn-IdentityList                           SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-Identity,
7     trackingAreaCode                            TrackingAreaCode                                            OPTIONAL,       -- Need R
8     ranac                                       RAN-AreaCode                                                OPTIONAL,       -- Need R
9     cellIdentity                                CellIdentity,
10     cellReservedForOperatorUse                  ENUMERATED {reserved, notReserved},
11     ...
12 }
13 -- TAG-PLMN-IDENTITY-LIST-STOP
14 -- ASN1STOP

Proposal 1: it is proposed to extend the TAC IE in PLMN-IdentityInfo into TAC List IE.
The latter is not needed as including the different TACs in the RA of the UE avoids frequent updates and is already supported in the specifications as broadcasting multiple TACs will lead to increasing the paging load. Some companies expressed concern about the increasing paging load resulting from a cell broadcasting multiple TAIs. However, considering the short duration for the transition stage of the satellite passing over an area, the TA update must be frequently, it is preferred to utilize soft TAI update. On the other hand, as VDF mentioned, how the MNOs and Satellite service providers jointly arrive at a suitable and practical Tracking Areas to suit their networks’ needs is up to deployment and implementation, not a standards issue. Moreover, in NTN, to avoid having TAU performed frequently by the UE triggered by the satellite motion, as indicated in TR 38.821, the tracking area may be designed to be fixed on ground. Hence, it is preferred that the UE can derive the TAC according to the geographical location with the assumption of UE owning GNSS capability in this WID, and such kind of TAC change causing by satellite moving will not trigger paging for system information change.
Proposal 2: it is proposed that the UE can derive the TAC according to the geographical location, and such kind of TAC change causing by satellite moving will not trigger paging for system information change.
Generally in NTN, the mobility speed of UE is relatively slower than that of satellite and the paging load for incoming call (not for system information) will increase over the overlapping area between two areas with different TACs allocation. Hence, the paging for incoming call should be performed in the history area recorded before the UE entering into idle/inactive mode. If the paging is failed to detect the paged UE, then trigger the regular paging in all area with the TAC broadcasted in the cell. 
Proposal 3: it is proposed that the paging for incoming call should be performed in the history area recorded before the UE entering into idle/inactive mode. If the paging is failed to detect the paged UE, then trigger the regular paging in all area with the TAC broadcasted in the cell.
1. Conclusions
Proposal 1: it is proposed to extend the TAC IE in PLMN-IdentityInfo into TAC List IE.
Proposal 2: it is proposed that the UE can derive the TAC according to the geographical location, and such kind of TAC change causing by satellite moving will not trigger paging for system information change.
Proposal 3: it is proposed that the paging for incoming call should be performed in the history area recorded before the UE entering into idle/inactive mode. If the paging is failed to detect the paged UE, then trigger the regular paging in all area with the TAC broadcasted in the cell.
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