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1. Motivation
Previous key issues have done at least a moderate job of identifying principle trees in the forest of impacts to support 5G satellite access to a 5GCN. But the forest itself seems to have been ignored. That forest should equate to adding 5G satellite access in a manner that minimizes new impacts to a 5GCN while supporting the same services for UEs as provided for terrestrial 5G access. 
Those same services would include regulatory services (KI#10), mobility management (KIs #1 and #2) and QoS (KIs #3, #4), for which specific solutions were previously defined. However, rather than define solutions for a long list of component KIs with the expectation that these solutions will fit together into a cohesive and self consistent whole, it seems better to confront a more global set of KIs whose solution(s) should solve, or at least assist in solving, the various component KIs.
More global KIs related to minimizing 5GCN impacts include the following:
A.	Supporting fixed TAs and fixed cells from the 5GCN perspective with mobility of NGSO satellite vehicles (SVs) and constituent SV radio cells being hidden from the 5GCN
B	Enabling a UE to access a PLMN (5GCN) in the same country as the UE just as is normally supported for terrestrial 3GPP 5G access and with minimal new 5GCN impact.
C.	Allowing feeder links for NGSO SVs to be transferred between different Earth Statuioins without adding new 5GCN impacts or impairing service to UEs.
As justification for these KIs, there are currently very few satellite network operators (SNOs) and it is expected that even with new satellite constellations, the number of SNOs will remain small. For example in the US, current FCC rules award preferential access to the Ku band only to the first two SNOs to launch operationally capable satellites for these bands. Access to other bands and for other countries would be similarly controlled and restricted by local regulators. Since NGSO satellites are by definition orbiting worldwide, it becomes difficult or impossible to have a large number of regional or national SNOs. In contrast there are many (terrestrial) MNOs – typically several per country. This implies that a large number of MNOs may end up supporting 5G satellite access using a much smaller number of SNOs. 
It then makes little sense to support this with significant impacts to the 5GCN, since many MNOs would then need to significantly upgrade their networks. Instead, impacts for supporting 5G satellite access should be focused on the RAN side which may be owned and operated by SNOs (e.g. if gNB support is added to Earth Stations) or may at least be owned and operated by a smaller number of MNOs than the total number of MNOs with 5GCN support.
New KIs and associated solutions are thus proposed here to help achieve the goal of minimizing 5GCN impact in assoiciation with the aspects A, B and C above. These new KIs and solutions are described as a while here and then split into 6 separate CRs for inclusion into TR 23.737.
2. Proposal
[bookmark: _Toc510607461]It is proposed to make the following changes to TR 23.737. 
* * * * First Change * * * *
2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TR 22.822: "Study on using satellite access in 5G".
[3]	3GPP TS 23.502: "Procedures for the 5G System (5GS)".
[4]	3GPP TS 38.413: "NG-RAN; NG Application Protocol (NGAP)".
[5]	3GPP TR 23.793: "Study on access traffic steering, switch and splitting support in the 5G system architecture".
[6]	3GPP TR 23.501: "System architecture for the 5G System (5GS)".
[7]	3GPP TR 38.821: "Solutions for NR to support non-terrestrial networks (NTN)".
[8]	3GPP TS 22.011: "Service Accessibility".
[9]	3GPP TS 38.300: "NR; Overall description; Stage-2".
[10]	3GPP TS 23.122: "Non-Access-Stratum (NAS) functions related to Mobile Station (MS) in idle mode".
[xx]	3GPP TS 23.003: “Numbering, addressing and identification”.

* * * * Next Change * * * *
3.2	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and in TS 23.501 [6] apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1], or in any other specifications.
ALM	Additive Layer Manufacturing
CDN	Content Distribution Network
CE	Coverage Enhancement
ES	Earth Station
FIFO	First In First Out
gNB-CU	gNB-Centralized Unit
gNB-DU	gNB-Distributed Unit
GEO	Geostationary satellite Orbit 
HEO	Highly-Eccentric-Orbit
HPA	High Power Amplifier
ISL	Inter-Satellite-Link
LEO	Low-Earth Orbit
LFU	Least Frequently Used
LRU	Least Recently Used
MEO	Medium-Earth Orbit
MOCN	Multi-Operator Core Network
NGSO	Non-Geostationary Satellite Orbit
NTN	Non Terrestrial Network
OBP	On-Board Processor
PDB	Packet Delay Budget
PSAP	Public Safety Answering Point
RTT	Round Trip Time
SAT	Satellite 
sNB	satellite Node B.
SNO	Satellite Network Operator
SRI	Satellite Radio Interface
SV	Space Vehicle
TER	Terrestrial
TTC	Telemetry, Tracking, and Command 
WCRTT	Worst Case RTT


* * * * Next Change * * * *
5.X	Key Issue #X: Minimizing 5GCN Impacts 
5.X.1	Description
Previous key issues have done at least a moderate job of identifying principle trees in the forest of impacts to support 5G satellite access to a 5GCN. But the forest itself seems to have been ignored. That forest should equate to adding 5G satellite access in a manner that minimizes new impacts to a 5GCN while supporting the same services for UEs as provided for terrestrial 5G access. Those same services would include regulatory services (KI#10), mobility management (KIs #1 and #2) and QoS (KIs #3, #4), for which specific solutions were previously defined. However, rather than define solutions for a long list of component KIs with the expectation that these solutions will fit together into a cohesive and self consistent whole, it seems better to confront a more global KI whose solution(s) should solve, or at least assist in solving, the various component KIs.
As justification for the KI, there are currently very few satellite network operators (SNOs) and it is expected that even with new satellite constellations, the number of SNOs will remain small. For example in the US, current FCC rules award preferential access to the Ku band only to the first two SNOs to launch operationally capable satellites for these bands. Access to other bands and for other countries would be similarly controlled and restricted by local regulators. Since NGSO satellites are by definition orbiting worldwide, it becomes difficult or impossible to have a large number of regional or national SNOs. In contrast there are many (terrestrial) MNOs – typically several per country. This implies that a large number of MNOs may end up supporting 5G satellite access using a much smaller number of SNOs. It then makes little sense to support this with significant impacts to the 5GCN, since many MNOs would then need to significantly upgrade their networks. Instead, impacts for supporting 5G satellite access should be focused on the RAN side which may be owned and operated by SNOs (e.g. if gNB support is added to Earth Stations) or may at least be owned and operated by a smaller number of MNOs than the total number of MNOs with 5GCN support.

* * * * Next Change * * * *
5.Y	Key Issue #Y: Accessing PLMNs in the same country
5.Y.1	Description
A requirement to enable access to a country dependent PLMN (i.e. one with MCC belonging to a country) in the same country as a UE is part of certain other KIs (e.g. KI#10), but there has not been any focus with regard to all services offered to a UE. 
With terrestrial 5G 3GPP access, a UE can typically only access a country dependent PLMN in the same country as the UE, which makes additional functonality to ensure this type of access unnecessary. As a consequence, at an international border area, a UE may sometimes access a PLMN in a different country to the UE, which appears to be tolerable to users, MNOs and national regulators. However, with satellite access, it become technically very easy to access a PLMN in a different country which would violate national regulations and user preferences.
This KI therefore focuses on ensuring UEs access a (preferred) country dependent PLMN in the country in which they are located for the entire duration of service – including initial PLMN access, mobility within a PLMN and during idle periods.
It is noted that some local regulators may permit UEs to access a country dependent PLMN (e.g. 5GCN) in a different country to the UE – e.g. if the PLMN is using the non-country specific MCC “901”. This relaxation of country support is not part of this KI.

* * * * Next Change * * * *
5.Z	Key Issue #Z: Supporting SV transfer between Earth Stations
5.Z.1	Description
An NGSO SV in a LEO can typically access the same Earth Station (ES) for a period of 5 to 15 minutes depending on the SV height and the distance of the ES from the orbital plane of SV. At the end of this period, a feeder link to the SV would need to be transferred to a new ES. 3GPP RAN looked into this as part of their SI on 5G satellite access in TR 38.821 [7] but did not develop or evaluate detailed comprehensive solutions. Such solutions would not only need to transfer a feeder link for an SV but also avoid disruption to signalling support for UEs accessing the SV during and after the transfer. 


* * * * Next Change * * * *
6.A	Solution #A: Emulating Terrestrial 5G access to a 5GCN
6.A.1	Description
6.A.1.1	Architecture
This is a candidate solution for Key Issue #X and, as consequence of their being subsets of KI #X, also of Key Issues #1, #2 and #10. It is noted that the term “satellite Node B” (sNB) is used here to refer to a gNB that has been enhanced to support 5G NR satellite access.
The solution ensures that on the 5GCN side, a 5G satellite RAN can be treated almost the same as a terrestrial NG-RAN providing a new RAT or new set of RATs, e.g. as for Solution #2. This is achieved, in part, by using fixed TAs and fixed “virtual” cells, e.g. as for Solution #12, which allows a 5G satellite NG-RAN to appear, from a 5GCN perspective, to provide access to UEs located in normal terrestrial TAs and cells and hides details of moving NGSO SVs and moving radio cells from the 5GCN.
It is noted that certain parts of this solution depend on support by 3GPP RAN. 
The solution incorporates certain previously defined options and solutions while excluding others. As an example, transparent SV mode and regenerative SV mode with a split architecture are included (or allowed) while regenerative SV mode with a non-split architecture is excluded because it would require significant 5GCN impact to manage access to moving NGSO satellites from the 5GCN. Table 6.A.1-1 shows the previously defined options and solutions which are included versus excluded.
Table 6.A.1-1: Previous Options and Solutions Included versus Excluded for Solution #A
	Tyoe of Solution or Option
	Included Options and Solutions
	Excluded Options and Solutions

	RAN Architecture
	Transparent SVs with fixed sNBs  e.g. as in Figures 6.12.1-1 and B.2-2 and Figures 5.1-1, 5.1-2, 5.1-3 and 5.1-4 in TR 38.821 [7].

Regenerative SVs with fixed sNB-CUs, e.g. as in Figure B.2-3 and Figures 5.2.2-1,  5.2.2-2, 5.2.2-3 and 5.2.2-4 in TR 38.821 [7]. 
	Regenerative SVs with sNBs entirely within SVs, e.g. as in Figure B.2-4 and Figures 5.2.1-1,  5.2.1-2, 5.2.1-3, 5.2.1-4 and 5.2.1-5 in TR 38.821 [7].

	Cells and TAs
	Fixed TAs and Fixed Cells as in Solution #12 from a 5GCN perspective.

Mobile radio cells from a RAN perspective.
	Non-fixed TAs and radio cells from a 5GCN perspective.


 
6.A.1.2	Fixed TAs and Fixed Cells
A solution based on Solution #12 is proposed with some differences.
Fixed TAs may be defined using either a regular array of rectangular based or hexagonal based grid points as described for Figures 6.12.1.1-1 and 6.12.1.1-2, where the TAs have the rectangular or hexagonal shapes thereby produced. Alternatively, fixed TAs may be define as polygons (by providing the coordinates of the vertices) as implied by the Geographical Zones approach for Solution #12 in clause 6.12.1.2. The grid point approach can consume minimal data and signalling because the regularity of the arrays only requires definition of a few parameters (e.g. inter-grid point spacings and orientation), but the polygon approach is more flexible and can exactly align a TA boundary with the border of a country or some other natural or artificial boundary such as a coastline, bank of a river or perimeter of a building or campus. 
For fixed cells, only a regular array or rectangular based or hexagonal based grid points as described for Figures 6.12.1.1-1 and 6.12.1.1-2 is included due to the savings in data and signaling. While a more flexible polygon approach could be used to define fixed cells, there is no advantage because cells can also be constrained to lie within fixed TAs (which can be aligned with national borders and other lines as just described) and the additional data to define cell vertices would hugely increase complexity including processing and signalling resources needed for support. For eaxmple, if the number of TAs in a network is 100 times the number of cells, defining the TAs as polygons but not the cells could reduce data storage and signalling by almost 100 times (e.g. if a common grid point based array of cells is applied to all TAs as described below).
A third difference to Solution #12 is that definitions of fixed cells and fixed TAs are allowed to be independent of one another. A consequence is that a fixed cell may not wholly lie inside just one fixed TA but may overlap with two or more TAs. This independence can make definition much simpler. For example, if a fixed TA is defined as an irregular polygon, attempting to define a large number of cells that must all be wholly included within the TA could be extremely complex. But if cells are defined separately from TAs, the complexity disappears. Although this means that some cells will not each be part of just one TA, this may not matter since global cell IDs do contain a TAI and are thus not required to identify a unique TA. Instead, cell IDs and TAIs may continue to be used for their respective purposes without mutual conflict (e.g. to support paging and mobility in the case of TAIs and regulatory services and approximate location in the case of cell IDs).
However, if it is preferred to define and identify cells which are each wholly within a single TA, the independent definition of cells and TAs just described can be slightly extended. This can be done by defining cell IDs as having two components – a  base ID corresponding to an initial independent definition of a “base cell” (e.g. a rectangle or hexagon for a regular array of grid points) and a colour code which is appended to the base ID and corresponds to a TA within which a portion of the base cell is included. This is illustrated in Figure 6.A.1.2-1 for a rectangular base cell which overlaps with 3 separate TAs. The base cell is split into 3 separate cell portions which can each be assigned a unique ID using the colour codes of the TAs. These 3 cell portions are then treated as 3 separate fixed cells. In a general case, the serving cell ID for any UE would then be determined from both the base cell (e.g. the rectangular cell shown in Figure 6.A.1.2-1) and the TA (e.g. TA 1, 2 or 3 in in Figure 6.A.1.2-1) within which the UE is located. The colour codes would ensure unique cell IDs as long as no two TAs which share part of the same boundary or the same vertex have the same colour code and as long as base cells are small enough to overlap with no more than one common vertex for the TAs. If there is a further (optional) restriction that no more than 3 TAs share a common vertex (which means in general that the 3 TAs will also share part of a common boundary), then the requirement of having different colour codes becomes equivalent to colouring a map with no two adjacent countries sharing the same colour. This corresponds to the well known Four Colour Theorem which states that four colours are enough. Hence, with these restrictions, four TA colour codes (requiring just 2 bits) would be enough to generate unique cell IDs. (This is also incidentally the reason for choosing the term “colour code”.) In this case, base cell IDs (e.g. the ”cccccc” in Figure 6.A.1.2-1) can comprise 34 bits – leading to normal 36 bit cell IDs as used for 5G NR when extended with the 2 bit colour code.


Figure 6.A.1.2-1: Creation of Unique Cells and Unique Cell IDs with independent Fixed TAs and Cells
6.A.1.3	RAN support of fixed TAs and fixed Cells
Mainly to support paging of UEs in the same was as for terrestrial NR access, each sNB (with transparent mode) or sNB-CU (with regenerative mode with split architecture) needs to have a defined and well known service area comprising one or more fixed TAs. This does not, however, preclude supporting the same TA by two or more sNBs or two or more sNB-CUs or having some variation in the current radio coverage area of an sNB due to variation in the radio beams coverage of SVs controlled by the sNB. But it does generally preclude sNBs from shifting support between different TAs at different times.
With a well defined association between fixed TAs and sNBs, a serving AMF can direct a paging request for a UE only to those sNBs supporting the current TA for the UE just as for paging of a UE from certain gNBs in the case of terrestrial NR access.
sNBs (or sNB-CUs) would also broadcast, in a SIB for each supported radio cell, the TA(s) currently supported by that radio cell. This may assist a UE in determining its current TA as well indicating to a UE whether a registration is needed for a change of TA.
The support of fixed TAs by sNBs or sNB-CUs means that at least fixed TA areas must be known by sNBs or sNB-CUs in order to determine the TA(s) supported by each radio cell and to maintain radio cell coverage within the supported TA(s) only.
6.A.1.4	UE and 5GCN support of fixed TAs and fixed Cells
A serving AMF provides a geographic definition of the fixed TAs allowed for a UE and associated fixed cells as part of Registration. This data can be pre-configured in an AMF and does not need to be interpreted or processed – making support quite simple. 
A UE with a location capability can periodically determine its current fixed TA and current fixed serving cell. The current fixed TA can be used to determine when a new registration is needed – e.g. if a UE moves outside of its allowed set of TAs. The current fixed serving cell can be used to support regulatory services as described for Solution #12 and can also be included for mobile originating services where defined in order to provide location information to the network (e.g. 5GCN and/or RAN).
For a UE without a location capability, an sNB or sNB-CU can determine a current fixed TA and possibly a current fixed cell from the current radio cell and radio beam used by a UE. This may be enough to support UE access though regulatory services may be provided less precisely.


* * * * Next Change * * * *
6.B	Solution #B: PLMN Access and Mobility within a Country
6.B.1	Description
This is a candidate solution for Key Issues #13, #X and #Y. The solution is intended to complement Solution #A though might be adapted (less preferably) when Solution #A is only partially supported – e.g. with regenerative SVs with a non-split architecture.
6.B.1.1	Initial PLMN Access
It is normally required that when a UE initially accesses a country specific PLMN that the PLMN is in the same country as the UE. A solution to support this is shown in Figure 6.B.1.1-1 and is based on existing PLMN initial access procedures as described in 3GPP TS 38.300 [9] and 3GPP TS 23.502 [3]. Parts which are different to existing procedures are shown in red. The main differences are use of a UE location capability to provide a current UE location to an sNB or sNB-CU and an ability of an sNB or sNB-CU to determine whether the UE location is inside the country supported by the sNB or sNB-CU. 


Figure 6.B.1.1-1: Initial PLMN Access in the same country as the UE
1.	The UE starts off in EMM-DEREGISTERED and RRC IDLE states.
2.	The sNB or sNB-CU broadcasts (via an SV) supported country specific PLMNs (MCC-MNC) in each radio cell. The sNB or sNB-CU may also indicate in a SIB whether UE location will be needed at step 8 (or may provide conditions for inclusion of location such as for initial PLMN access) and may include security information described below for step 6 such as public key(s) and an indication of ciphering algorithm(s). 
NOTE 1:	For a radio cell well inside the interior of any country, UE location need not be requested unless needed to determine the TA and serving cell (e.g. at step 9).
NOTE 2:	An indication of location requirement at step 2 will provide more time for a UE to obtain a location than an indication at step 6.
3.	The UE determines the UE location (e.g. via GNSS) if location capable and may determine the corresponding country. This step may continue if needed up until step 8.
4.	The UE selects a radio cell (and an associated SV) which supports a preferred PLMN and the UE country if already known (e.g. if determined at step 3).
5.	The UE sends an RRC Setup Request to the sNB or sNB-CU to request an RRC signaling connection.
NOTE 3:	The UE could include a confidential location at step 5 if the RRC Setup Request can be extended. This would reduce signalling in the case that the UE is not in the correct country, although it would also require broadcasting all of the security information at step 2. 
6.	The sNB or sNB-CU returns an RRC Setup message. If the radio cell being accessed by the UE has a coverage area which spans more than one country (e.g. crosses an international border) or if location is needed to determine the TA and serving cell for the UE, the sNB or sNB-CU includes a request for the location of the UE and provides security information if not provided at step 2 that includes a public ciphering key and an indication of a ciphering algorithm.
7.	The UE is configured to select a country specific PLMN only and selects a preferred PLMN from among the PLMNs indicated at step 2.
NOTE 4:	It is assumed that a radio cell can only support one country. In that case, the UE assumes it is in the country for the PLMN(s) supported by the radio cell and selects a preferred PLMN for this country. Radio cells supporting more than one country would preferably require UE country determination by the sNB or sNB-CU prior to step 7 – e.g. by including UE location at step 5 as described for NOTE 3.
8.	The UE sends an RRC Setup Complete message indicating the selected PLMN and including a NAS Registration Request. If location was requested at step 6 or indicated at step 2, the UE includes the location determined at step 3. The location is included in a confidential form by ciphering using the public ciphering key and ciphering algorithm indicated at step 2 or step 6. 
NOTE 5: The details of the encoding of confidential location will be defined by SA WG3.
9.	If a location was requested (at step 2 or step 6) and included at step 8, the sNB or sNB-CU deciphers the confidential location received at step 8 using a private key (corresponding to the public key used by the UE). If country verification is needed, the sNB or sNB-CU maps the location to a country and verifies the country is supported by the sNB or sNB-CU and matches the country for the selected PLMN. The sNB or sNB-CU may also or instead map the UE location to a Cell ID and TAI for the selected PLMN (e.g. if the sNB or sNB-CU has been configured with cell and TA information). When UE location is not provided at step 8, the sNB or sNB-CU may use the radio cell coverage area for the UE as an approximate location (e.g. in order to determine a TA or to forward a location at step 10).
10.	If the UE country determined at step 9 is not supported by the sNB or sNB-CU (or does not march the country for the selected PLMN), the sNB or sNB-CU returns an RRC Release to the UE and includes the country determined at step 9. The UE may then restart PLMN selection at step 4.
11.	If the UE is in the correct country, the sNB or sNB-CU forwards the Registration Request to an AMF for the selected PLMN and includes the Cell ID and TAI if obtained at step 9 or the location obtained at step 9 otherwise.
12.	If no Cell ID and TA were included at step 11, the AMF (or an associated LMF) determines a cell ID and TAI from the location received at step 11.
13.	The AMF returns one or more allowed TAIs to the UE and geographic definitions of the associated TAs and constituent cells (e.g. using grid points). A Registration flag may also be included to indicate if the UE is required to perform location tracking.
NOTE 5:	With location tracking, a UE is required to periodically map its current location to a TA based on the TA geographic definitions received at step 13 and perform a new registration if no longer within an allowed TA. Without location tracking, a UE need not determine a current TA periodically and can assume presence in an allowed TA so long as the UE can access a radio cell that supports at least one allowed TA. This option enables the AMF to page the UE (via an allowed TA) even when the UE moves out of an allowed TA and reduces the amount of location support needed from the UE. For a UE which is not location capable, the geographic definitions of the TAs and constituent cells would not need to be provided by the AMF at step 13.
14.	The UE stores the TA and cell geographic definitions (if provided) to allow later determination of a current TA and current serving cell (e.g. to enable registration in a new TA and regulatory services dependent on a current serving cell).
6.B.1.2	UE Behaviour in CM IDLE state
In CM IDLE and RRC IDLE states, a UE can select and camp on any suitable radio cell which indicates support for an allowed TA for the registered PLMN. Selection of a new radio cell for a different SV and/or different sNB or sNB-CU may occur (e.g. when coverage by a previous radio cell starts to disappear) so long as the new radio cell supports an allowed TA.
Paging operates as before with an AMF sending a paging message to one or more sNBs (or sNB-CUs) which broadcast the paging message over all radio cells which support the TAs allowed for the UE.
If location tracking is not required (see step 14 of clause 6.B.1.1), a UE can continue to access a radio cell for a serving PLMN which advertises support for at least one allowed TA for the UE.
If location tracking is required (see step 14 of clause 6.B.1.1), a location capable UE periodically obtains a current UE location and verifies presence in an allowed TA. As described for Solution #A, TA boundaries can be precisely aligned with the border of a country or can simply be defined within a country to ensure that when a UE verifies being inside an allowed TA, the UE is also located inside the associated country.  
If the UE is no longer in an allowed TA (and therefore possibly no longer in a previous country) or cannot access a radio cell supporting an allowed TA, the UE performs a new registration which may use the same procedure as in Figure 6.B.1.1-1 or a subset of this procedure.
6.B.1.3	Radio Cell Selection Assistance 
This section proposes assumptions to RAN functionality.
With NGSO SVs, radio cell coverage will support any fixed location for only around 6-130 seconds as shown in TR 38.821 (clause 7.3.2.1.4) [7]. With a steerable SV antenna which maintains radio cell coverage over the same area as long as this is within SV coverage, these times could increase to around 5-15 minutes maximum.
To assist UEs to know when a cell change or handover will be needed due to movement of an NGSO SV, each radio cell could broadcast (in a SIB) a time at which radio cell coverage of a currently supported location will cease. This can apply when a steerable antenna is used to maintain radio cell coverage over the same geographic area and then to move the coverage to a different geographic area at some predetermined time. A UE can then perform a cell change or prepare to perform a handover some time in advance of the time at which radio cell coverage will cease. A similar indication can be broadcast in the case of a moving radio cell with a non-steerable antenna indicating for each TA supported by the radio cell when coverage (or partial coverage) of this TA will cease.
Radio cells could also broadcast information to help a UE acquire another radio cell (e.g. from another SV) whose radio coverage will move into the area supported by the current radio cell. Such radio cells might not be detected by a UE in advance because their radio coverage would not yet support the current location of the UE. However, if a UE knows when the coverage will start (e.g. by being provided with a list of radio cells that will support or partially support a particular TA and the times at which the coverage will start), the UE can attempt to acquire one of these radio cells after the coverage is expected to start. 
* * * * End of Changes * * * *
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