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Abstract of the contribution: This contribution proposes resolve EN and provide self evaluation. 
1 Discussion
This paper aims to resolve below EN and provide self evaluation:

Editor's note:
Is geographical distribution not sufficient for randomization? is FFS.

As per RAN WG study in TR 38.821 “Table 7.1-1: NTN scenarios versus delay constraints” we can infer that there are satellites travelling at a speed of 7.5 kms per second relative to the speed of the earth which implies that for a distance of 7.5 Kms the coverage can be lost within one second on the earth. 

Within the 7.5 Km distance we can easily assume a UE population density in lakhs. Implying thousands to lakhs of UEs can get into NO service very frequently and all this UEs will attack the target network instantaneously which can have undesirable effects to target PLMN/RAT.

We can note that a distance of 7.5 KM can easily cover many district places (with population of 0.1 to 0.5 million people) and distance of 25-50 KMs can cover major metropolitan cities. For example Bangalore has a radius of 25 KMs with population of around 12 million. Thus in span of few seconds, for the case of a major operator millions of UEs will get into no service and attack on target PLMN/RAT which will happen frequently too.
This problem seems to be similar to MINT and thus geographical distribution does not seems to be sufficient for all deployment models.

Based on above discussion we propose to remove the EN and resolve this issue using the existing mechanism used for MINT.
2 Proposal
It is proposed to add the following proposed changes to TR 23.700-28.
*** First Change ***
6.14
Solution #14: Wait timer for discontinuous coverage

6.14.1
Description

When discontinuous coverage occurs this will happen for all the UEs which were served by satellite access in a given area, if all these (or at least majority) of this UEs look for alternate PLMN or RAT then it can create spike of signalling load on the target system which can have negative impacts to target system. Similar problem was studied as part of the MINT work item. Thus, in Rel-17 as part of MINT work item the concept of wait timer was introduced, so that when coverage from serving network is lost all UEs does not attack the target system at the same time, there registration attempts are randomised. See below references:

Clause 5.40.6 of TS 23.501 [2]:

"To prevent signalling overload in PLMN providing Disaster Roaming, the HPLMN or registered PLMN:

-
may provide disaster roaming wait range information to control when the UE can initiate the registration for Disaster Roaming service upon arriving in the PLMN providing Disaster Roaming service as specified in TS 23.122 [13] and TS 24.501 [14];"

Clause 4.24 of TS 24.501 [14]:

"Upon selecting a PLMN for disaster roaming as specified in TS 23.122 [13]:

a)
if the UE does not have a stored disaster roaming wait range, the UE shall perform a registration procedure for disaster roaming services on the selected PLMN as described in clause 5.5.1; and
b)
if the UE has a stored disaster roaming wait range, the UE shall generate a random number within the disaster roaming wait range and start a timer with the generated random number. While the timer is running, the UE shall not initiate registration on the selected PLMN. Upon expiration of the timer, the UE shall perform a registration procedure for disaster roaming services as described in clause 5.5.1 if still camped on the selected PLMN."
It is proposed to reuse the same solution even for discontinuous coverage.


6.14.2
Procedures

Either reuse the disaster roaming wait range configuration (hereafter called as discontinuous coverage wait range) or the new discontinuous coverage wait range is configured in the UE by the HPLMN as part of registration procedure or using UE Parameters Update via UDM Control Plane Procedure as described in clause 4.20 of TS 23.502 [3]. The registered PLMN can also configure the discontinuous wait range in the UE during registration procedure.

When the UE detects discontinuous coverage, selects the different PLMN or alternate RAT of the same PLMN to continue to receive the services and if the UE has a stored discontinuous coverage wait range, the UE shall generate a random number within the discontinuous coverage wait range and start a timer with the generated random number. While the timer is running, the UE shall not initiate registration on the selected PLMN or alternate RAT. Upon expiration of the timer, the UE shall perform a registration procedure.
If the UE does not have stored discontinuous coverage wait range timer then UE will attempt registration procedure on selected PLMN or alternate RAT immediately following the legacy procedures.

6.14.3
Impacts on existing nodes and functionalities


UE:

-
If the preference is to reuse the existing disaster roaming wait range configuration then UE can re-use the same configuration as discontinuous coverage wait range and determine when to attempt or access the new PLMN or different RAT when discontinuous coverage is detected.

-
If the preference is to go with new discontinuous coverage wait range configuration then UE can use respective configuration and determine when to attempt or access the new PLMN or different RAT discontinuous coverage.
AMF or UDM:

-
To provide discontinuous coverage wait range configuration to the UE.

6.14.4
Solution evaluation

The solution proposes randomization of UE attempts on the target PLMN/RAT when UE enters discontinuous coverage.
The solution keeps open to either re-use the “disaster roaming wait range configuration” or to create a similar new configuration “discontinuous coverage wait range configuraton” which can be configured by network. Given the end purpose are same and solution does not propose any disadvantages of re-using the existing configuration. Existing configuration can be used to solve this issue.
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