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1 Introduction

Rel-17 supports IoT NTN for E-UTRA under the same assumptions as NR NTN, namely:

· Transparent payload GEO and NGSO;

· Earth-fixed and/or moving cells.

The approved WID for Rel-18 IoT NTN has the following objective for RAN3 [1]:

Study and specify, if needed, mobility management enhancements and power saving enhancements for discontinuous coverage, taking into account the conclusions from the SA2 study FS_5GSAT_Ph2.  [RAN2, RAN3].

NOTE:
It is expected a UE can move while under discontinuous coverage.

The SA2 study is currently still ongoing (reported at 50% completion); in the meantime, we can provide some initial observations for RAN3 consideration.

2 Discussion

Mobility management enhancements and power saving enhancements for discontinuous coverage are defined as “key issues” as follows in Sec. 5 of [2]:

Mobility management enhancement – a) study how UE determines that it has to remain with no service or attempt to register on available different RATs/PLMNs to receive normal service during discontinuous coverage;  b) Study how to reduce the impact to target RAT or system due to large number of UEs triggering signaling load on the target RAT or system to receive normal service.
Power saving enhancement – for power saving mechanisms, like MICO mode and eDRX in CM-IDLE state, how to apply the power saving mechanism to ensure that the UE does not attempt PLMN access when there is no coverage.
SA2 so far as studied the following 16 solutions (the ones with foreseen RAN3 impact according to [2] are highlighted and the impact is mentioned):

1. Power saving based on AMF awareness of coverage info; (RAN sends satellite assistance information to AMF)

2. Predictive power saving

3. Power saving based on UE awareness of coverage info

4. Mobility management enhancement based on coverage info and UE location; (RAN signals to the AMF the TA where the UE is located, as well as the ephemeris data)

5. Power saving based on updating parameters before releasing signaling connection; (RAN signals to the AMF the ephemeris data, possibly upon request)

6. Discontinuous coverage architecture

7. Discontinuous coverage wait timer

8. “Leaving coverage” notification

9. Modifying timers when in or out of coverage

10. UE reachability events when expected in coverage time

11. Combined UE management architecture

12. Inter-RAT handover processing

13. Applicability of no service in discontinuous coverage

14. Wait timer for discontinuous coverage

15. Provisioning of coverage data to a UE

16. UE-triggered generalized unavailability period

From the above, it seems only Sols. 1, 4, and 5 have RAN3 impact, requiring to signal assistance data (e.g. ephemeris) to the MME/AMF over NG. Sols. 1 and 5 map to power saving enhancement and Sol. 4 maps to mobility management enhancement.

Observation 1: Only Sols. 1, 4, and 5 have RAN3 impact.
Observation 2: Sols. 1 and 5 map to power saving enhancement and Sol. 4 maps to mobility management enhancement.
These 3 solutions do not look extremely demanding in terms of foreseen signaling impact: satellite assistance data (e.g. ephemeris) is sufficient to be exchanged only once (e.g. at NG Setup), since satellite orbits are not expected to change within the signaling connection lifetime.

However, there is a more serious problem with these solutions. We note that ephemeris data is currently provisioned to the NG-RAN via OAM (Sec. 16.14.7 of [3]). One principle which is always followed in RAN3 is that we do not propagate OAM information over network interfaces. In fact, ephemeris data was proposed to be signaled over XnAP during Rel-17 discussions (as assistance data for feeder link switchover) and for this reason it was not pursued
. We expect the same principle to be upheld for NGAP.

Observation 3: Ephemeris information is provisioned to the NG-RAN via OAM, and in RAN3 we generally do not propagate OAM information over network interfaces.

Moreover, making the MME/AMF coverage-aware does not seem like a good idea in general: coverage information is tightly linked to radio parameters, of which the MME/AMF has (and should have) no knowledge. So, any such information would invariably convey only a partial view, with the risk that the MME/AMF would then make incorrect decisions.
Proposal 1: We should not propagate OAM information over network interfaces, and we should avoid making the MME/AMF coverage-aware; we should liaise SA2 and RAN2 about this.
3 Conclusions and Proposals

Our observations and proposals are summarized below.

Observation 1: Only Sols. 1, 4, and 5 have RAN3 impact.
Observation 2: Sols. 1 and 5 map to power saving enhancement and Sol. 4 maps to mobility management enhancement.
Observation 3: Ephemeris information is provisioned to the NG-RAN via OAM, and in RAN3 we generally do not propagate OAM information over network interfaces.

Proposal 1: We should not propagate OAM information over network interfaces, and we should avoid making the MME/AMF coverage-aware; we should liaise SA2 and RAN2 about this.
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� And in the end, it was agreed that all information necessary for that functionality, including ephemeris, should be provided via OAM to the relevant NG-RAN nodes.





