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1 
Introduction

RAN2 sent LS (C4-215105) to SA2 and CT1 (copy for RAN3, CT4).

In the LS RAN2 notes, due to limited time in Rel-17, it is RAN2’s understanding that discontinuous coverage in Rel-17 needs to be introduced with minimum specification impact. RAN2 has discussed that there may be some impacts to paging, (e)DRX, PSM and PLMN search handling mechanisms and their configurations when the UE is in discontinuous coverage.
RAN sent LS (C1-215531) to SA, SA2 and CT1 on EPS support for IoT NTN in Rel-17.

In the LS, RAN notes that SA2 does not plan to define new functionality in Rel-17 to support discontinuous coverage. RAN would like to emphasize that support for discontinuous coverage (incl. related impact on paging, (e)DRX, PSM, and PLMN search) is considered minimum essential functionality in TSG RAN with work under way in RAN WGs.

Bearing in mind the scope of SA2 WID, TSG RAN would like to ask:

-
TSG SA, SA2 to reconsider supporting new functionality to support discontinuous coverage; 

-
TSG CT/CT1 to consider whether low-hanging fruit solutions are feasible at NAS relying on existing functionality to support discontinuity in coverage, or, should TSG SA, SA2 decide to introduce new functionality to support discontinuous coverage, to align with TSG SA, SA2.

-
TSG SA/SA2/CT/CT1 to inform TSG RAN on the outcome of the discussion above.
2
Discussion

2.1
General
RAN is asking CT/CT1 to consider whether low-hanging fruit solutions are feasible at NAS relying on existing functionality to support discontinuity in coverage, or, should TSG SA, SA2 decide to introduce new functionality to support discontinuous coverage, to align with TSG SA, SA2.
2.2
Periodic update timer T3412 and extended T3412

TS 24.301:

The MME may include T3412 extended value IE in the ATTACH ACCEPT message only if the UE indicates support of the extended periodic timer T3412 in the MS network feature support IE in the ATTACH REQUEST message.

T3412 value from tens of minutes to extended T3412 value max 2240 hours (93 days)

Observation#1: If the UE indicates support for extended periodic timer (T3412) the network can provide extended T3412 value to the UE allowing the UE being registered up to 2240 hours before the next periodic update is required.

Proposal#1: Extended T3412 (up to 2240 hours) is sufficient also for the UE using satellite access in EPS.

2.3
Mobile reachable and implicit detach timers
2.3.1 Mobile reachable timer
If the UE is not attached for emergency bearer services, the mobile reachable timer shall be longer than T3412. In this case, by default, the mobile reachable timer is 4 minutes greater than timer T3412.
The mobile reachable timer shall be reset and started with the value as indicated above, when the MME releases the NAS signalling connection for the UE. The mobile reachable timer shall be stopped when a NAS signalling connection is established for the UE.

Mobile reachable timer (as specified in TS 24.301 sc. 10.2): The default value of this timer is 4 minutes greater than T3412. 

2.3.2
Implicit detach timer

Upon expiry of the mobile reachable timer the network shall start the implicit detach timer.

If the implicit detach timer expires before the UE contacts the network, the network shall implicitly detach the UE. The value of this timer is network dependent. If ISR is activated, the default value of this timer is 4 minutes greater than T3423.
2.3.3
Observations and proposal
Observation#2: Network provides T3412 value for the UE and the network shall set Mobile reachable timer longer than T3412.

Observation#3: Implicit detach timer value is network implementation specific. Network starts implicit detach timer from the expiry of mobile reachable timer which is longer than T3412.

Observiation#4: When implicit detach timer expires before the UE contacts the network the network locally detach the UE.
Proposal#2: T3412 value, mobile reachable timer and implicit detach values are all configured by the serving network and the network can detect the UE is accessing the network over satellite access, thus timer values can be configured by the network for being sufficient also for the UE accessing the EPS network over satellite access.

2.4
PSM and eDRX

PSM

TS 24.008 sc. 4.7.2.8
An MS supporting PSM may request the network to assign a value for T3324
NOTE: Besides the value requested by the MS, the network can take local configuration into account when selecting a value for T3324 (see 3GPP TS 23.682 [133A], subclause 4.5.4).

T3324, i.e. PSM activation, 2 secs to ~25 hours.
eDRX

TS 24.008

The MS can request the use of extended idle mode DRX cycle
The network accepts the request to use eDRX by providing the extended DRX parameters IE

NB-S1 mode

PTW: 2,56 – 40,96 seconds
eDRX: 20,48 secs – ~174 hours

WB-S1 mode

PTW: 1,28 – 20,48 seconds

eDRX: 5,12 secs - ~44 hours

PSM & eDRX TS 24.301 sc. 5.3.13:

The UE can request the use of both PSM and eDRX during an attach or tracking area updating procedure but it is up to the network to decide to enable none, one of them or both (see 3GPP TS 23.682 [11A] and 3GPP TS 23.401 [10]).

If the network accepts the use of both PSM (see clause 5.3.11) and eDRX (see clause 5.3.12), the extended DRX parameters IE provided to the UE should allow for multiple paging occasions before the active timer expires.
Observation#5: For PSM, the UE can request to use PSM and in particular "active time" (T3324) value (2 secs to ~25 hours) from network. Network can take local configurations into account when selecting value for T3324.

Observation#6: For eDRX, the UE can request use of eDRX. Network should select eDRX values allowing multiple POs before active timer expires.
Proposal#3: The serving network can detect the UE is accessing the network over satellite access and current specifications offer sufficient tools for the network to configure reasonable PSM and eDRX values for the UE indicating support for PSM and/or eDRX (incl. satellite access).

2.5
Extended NAS timers

CT1 has specified extended NAS timers for NB-S1 mode and WB-S1 mode for IoT. CT1 should consider if the existing extensions for certain NAS timers (e.g. periodic update timer, reachable timer and implicit detach timer) would be sufficiently extended for a UE using satellite access in EPS.

Currently specified:

For NB-S1 mode (TS 24.301 sc. 4.7):

A UE in NB-S1 mode (see 3GPP TS 36.331 [22]) shall calculate the value of the applicable NAS timer:

-
indicated in table 10.2.1 plus 240s; and

-
indicated in table 10.3.1 plus 180s.
This means 
….
When an MME that supports NB-S1 mode performs NAS signalling with a UE, which is using NB-S1 mode, the MME shall calculate the value of the applicable NAS timer:

-
indicated in table 10.2.2 plus 240s; and

-
indicated in table 10.3.2 plus 180s.
For WB-S1 mode for IoT (TS 24.301 sc. 4.8):

…the UE (and MME) shall apply the value of the applicable NAS timer indicated in tables 10.2.1 and indicated in table 10.3.1 for WB-S1/CE mode.
…the MME shall calculate the value of the applicable NAS timer indicated in tables 10.2.2 and indicated in table 10.3.2 for WB-S1/CE mode

…

In sc. 10.2

For the UE: T3410 15s, in WB-S1/CE mode, 85s (ATTACH REQUEST sent by UE)

For the MME: T3450 6s, in WB-S1/CE mode, 18s (ATTACH ACCEPT sent by NW)
Observation#7: Timer values in NB-S1 mode are significantly extended. Timer values in WB-S1 mode for IoT (LTE-M) are multiplied but not as significant extended as timers in NB-S1 mode. Maybe worth to re-consider, whether signalling delay (e.g. when using GEO satellites) should require larger extension for LTE-M satellite access.

Proposal#4: Timer values for NB-S1 mode are sufficiently extended for NB-IoT satellite access.
Proposal#5: CT1 should discuss whether timer values for LTE-M satellite access (WB-S1 mode) should be further extended.

3
Conclusion

Proposal#1: Extended T3412 (up to 2240 hours) is sufficient also for the UE using satellite access in EPS.

Proposal#2: T3412 value, mobile reachable timer and implicit detach values are all configured by the serving network and the network can detect the UE is accessing the network over satellite access, thus timer values can be configured by the network for being sufficient also for the UE accessing the EPS network over satellite access.

Proposal#3: The serving network can detect the UE is accessing the network over satellite access and current specifications offer sufficient tools for the network to configure reasonable PSM and eDRX values for the UE indicating support for PSM and/or eDRX (incl. satellite access).

Proposal#4: Timer values for NB-S1 mode are sufficiently extended for NB-IoT satellite access.
Proposal#5: CT1 should discuss whether timer values for LTE-M satellite access (WB-S1 mode) should be further extended.

Conclusion: Based on above observations minimum support for discontinuous coverage can be achieved by adjusting periodic update timer, mobile reachability timer, PSM and eDRX values by the network and using extended NAS timers for the UE when the UE is accessing the EPS network over satellite access.
