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Abstract: Proposes a way forward for the use of SR vs TAU for the Leaving/Returning and Busy indication procedures.

1
Introduction

During the MUSIM conference call on February 2nd 2021 there was a discussion on the use of SR vs TAU, as summarized in the CC meeting minutes (S2-2100309), also copied in the Annex of this contribution. For simplicity we refer to “TAU” throughout the text below, however, it should be noted that the discussion also applies to the Registration procedure in 5GS.

2
Discussion

There are two cases to consider: when Paging Restrictions (PRs) are not provided as part of the Leaving procedure and when PRs are provided as part of the Leaving procedure.

2.1
When PRs are not provided as part of the Leaving procedure

Table 1 summarizes the proposed procedures for various Leaving (case A) and Returning (case B, C, C) scenarios when PRs are not provided as part of the Leaving procedure.

Table 2 summarizes the proposed procedures for Busy indication (case E) when PRs are not provided as part of the Leaving procedure.

Table 1: Proposed procedures for various Leaving (case A) and Returning (case B, C, D) scenarios

	SR vs TAU
	SR
	TAU

	A. When UE in Connected state requests Leaving
	SR with Leaving indication
	TAU with Leaving indication

	B. When UE actively engaged in PLMN2 quickly returns to PLMN1 to perform mobility or periodic TAU
	TAU without Active flag and no additional parameters
	TAU without Active flag and no additional parameters

	C. When UE returns to PLMN1, without any pending UL data
	Do nothing
	Do nothing

	D. When UE returns to PLMN1, with pending UL data
	SR
	SR


Table 2: Proposed procedures for Busy indication procedure (case E)

	SR vs TAU
	SR
	TAU

	E. When UE actively engaged in PLMN2 quickly returns to PLMN1 to perform Busy indication
	SR with Busy indication
	TAU with Busy indication


It is noted that:

-
When PRs are not used as part of the Leaving procedure, the impact on SR and TAU is similar:

-
an explicit “Leaving” indication (for case A), and

-
an explicit Busy indication (case E).

-
When SR is used as the baseline, the “Leaving” and “Busy” indications can be implemented as new Service Type in the EXTENDED SERVICE REQUEST message (EPS) or SERVICE REQUEST message (5GS). 

-
When TAU / RR is used as the baseline, the “Leaving” and “Busy” indications can be implemented as new Additional Update Type in the TRACKING AREA REQUEST message (EPS) or new 5GS Registration Type (5GS). 

-
When PRs are not used, the network shall page the UE for all MT services. Any quick return to PLMN1 (case B and case E) has no impact on the network behaviour.

-
When PRs are not used, the UE does not need to perform an explicit return (case C).

-
No explicit “Return” indication is needed for the final return (case C and case D).

Observation 1: When PRs are not used as part of the Leaving procedure, the impact on SR and TAU is similar.

2.2
When PRs are provided as part of the Leaving procedure

Table 3 summarizes the proposed procedures for various Leaving (case A) and Returning (case B, C, C) scenarios when PRs are provided as part of the Leaving procedure.

Table 4 summarizes the proposed procedures for Busy indication (case E) when PRs are provided as part of the Leaving procedure.

Table 3: Proposed procedures for various Leaving (case A) and Returning (case B, C, D) scenarios

	SR vs TAU
	SR
	TAU

	A. When UE in Connected state requests Leaving
	SR with Leaving indication and Paging Restrictions (PRs)
	TAU with Leaving indication and Paging Restrictions (PRs)

	B. When UE actively engaged in PLMN2 quickly returns to PLMN1 to perform mobility or periodic TAU
	TAU without Active flag and no additional parameters

	TAU without Active flag and Paging Restrictions (PRs)


	C. When UE returns to PLMN1, without any pending UL data
	SR with “Remove PRs”
	TAU with “Remove PRs” and without Active flag

	D. When UE returns to PLMN1, with pending UL data
	SR
	TAU with Active flag


Table 4: Proposed procedures for Busy indication procedure (case E)

	SR vs TAU
	SR
	TAU

	E. When UE actively engaged in PLMN2 quickly returns to PLMN1 to perform Busy indication
	SR with Busy indication and Paging Restrictions (PRs)
	TAU with Busy indication and Paging Restrictions (PRs)


It is noted that:

-
When PRs are used as part of the Leaving procedure, the impact on SR and TAU is similar:

-
an explicit “Leaving” indication and PRs (for case A)

-
an explicit “Remove PRs” indication (case C), and

-
an explicit Busy indication and PRs (case E).

-
When SR is used as the baseline, the “Leaving”, “Busy” and “Remove PRs” indications can be implemented as new Service Type in the EXTENDED SERVICE REQUEST message (EPS) or SERVICE REQUEST message (5GS). 

-
When TAU / RR is used as the baseline, the “Leaving”, “Busy” and “Remove PRs” indications can be implemented as new Additional Update Type in the TRACKING AREA REQUEST message (EPS) or new 5GS Registration Type (5GS). 

-
When PRs are used, the network should refrain from paging when the installed PRs apply.

-
Any quick return to PLMN1 due to Busy indication (case E) needs to re-install PRs.

NOTE: The inclusion of PRs in the Busy indication message is justified to support the following use case:


1. UE is initially in Idle on both PLMN1 and PLMN2.


2. UE is paged for voice by PLMN1 and engages in communication.


3. While UE is in voice communication on PLMN1, it is paged by PLMN2.


4. UE sends a Busy Indication to PLMN2 and installs PRs included in the Busy Indication message.
-
Any quick return to PLMN1 due to periodic or mobility TAU (case B) removes the PRs, unless they are re-installed.

NOTE2:
When SR is used as the baseline, in order to not impact the TAU procedure, it is proposed that the TAU procedure removes the PRs. UE can re-install PRs next time it responds with Busy indication. 

-
When PRs are used, the UE needs to explicitly remove PRs if it has no pending uplink data (case C).

-
Existing SR or TAU is used when UE returns and has pending uplink data (case D).

Observation 2: When PRs are used as part of the Leaving procedure, the impact on SR and TAU is different only for case B (as indicated in red ink in Table 3).

2.3
So, which one to use as the baseline?

The proposed procedures in tables 1-4 were driven by the need to satisfy all use cases that were discussed among interested companies, while at the same time minimizing the impact to only one procedure (i.e. either SR or TAU).

It is noted that the overall impact on the procedures is similar, with the only exception being case B when PRs are used:

· With SR as a baseline, performing a mobility or periodic TAU in case B removes the PRs. UE can install them next time it replies with a Busy indication.

· With TAU as a baseline, the UE can re-install PRs while performing a mobility or periodic TAU in case B.

So, from this perspective using the TAU procedure could be slightly more efficient. It should be noted that this efficiency of TAU applies only when the following two conditions are met: 1) PRs are used and 2) UE needs to perform mobility or periodic TAU in the network from which it has left.

On the other hand, from specification perspective we feel that SR has clear advantages over TAU in that:

-
Requesting “Leaving”, or “Removal of PRs”, or providing a “Busy indication” clearly falls in the “service” type of category comparable to CSFB (in EPS) or Emergency Services Fallback (in 5GS). We find that using TAU (i.e. a mobility management procedure for update of a Tracking Area) to handle service-related preferences is a stretch.

-
Currently the Network Triggered Service Request procedure can be followed up only by the UE Triggered Service Request procedure. If TAU were used as the baseline for the Busy indication, this would cause some documentation, including the handling of the DDN Failure message towards the SGW/SMF.

In our view the SR is the natural choice for the Leaving and Busy indication procedures and benefits from specification perspective when using SR as the baseline largely outweigh the slight advantage that TAU may have (in case B when PRs are used).

3
Proposal

It is proposed to agree the following principles:

-
SR is used as a baseline for Leaving/Returning and Busy indication.

-
UE can include PRs (a.k.a. “assistance information”) in the Busy indication.

-
UE can include an explicit indication for “Removal of PRs” in the SERVICE REQUEST, to allow for removal of PRs in Idle state. This is needed to avoid that the network keeps the UE unnecessarily in Connected state.

These principles are implemented in the text proposal below. It is proposed to agree this pCR and to update the corresponding normative CRs accordingly.

* * * Start of change * * * 

8.1
Conclusions for Key Issue #1: Handling of Mobile Terminated service with Multi-USIM device

The following conclusions are agreed for the baseline functionality:

Editor's note:
These are interim conclusions. Additional solution principles can still be proposed for the final conclusions.

-
For both EPS and 5GS, only the voice is supported to be indicated as the paging cause to the UE.

NOTE 1:
During normative phase, it will be determined whether the Paging Cause is applied 1) only for UEs with the request, or 2) to all UEs indiscriminately.

NOTE 2:
Whether and how the UE discriminates (if needed) between paging for non-voice service and paging from legacy RAN node is FFS and will be determined during normative phase.

NOTE 3:
"voice" refers to MMTel voice (5GS and EPS) and CS domain voice (EPS only).

Editor's note:
Final conclusion depends on further feedback from RAN WG2, RAN WG3 and SA WG3.


-
If Multi-USIM device received paging by Network-A in RRC_Idle mode and the device decides to accept the paging, UE shall perform as existing procedure (send the Service Request message).

-
If Multi-USIM device received paging by Network-A in RRC_Idle mode and the device decides not to accept the paging, a UE supporting NAS BUSY indication attempts to send a BUSY Indication via the SERVICE REQUEST message to network unless it is unable to do so e.g. due to UE implementation constraints.
-
As part of the SERVICE REQUEST message carrying the BUSY indication the UE may provide assistance information to the network regarding MT data/signalling handling, as described in clause 8.3.
 NOTE 4:
Whether Busy indication is supported for RRC_Inactive case is up to RAN decision. 
-
The UE MMI shall not require input from the user in order for the UE to decide whether to respond to paging.

* * * Start of change * * * 

8.3
Conclusions for Key Issue #3: Coordinated leaving for Multi-USIM device

Based on the evaluation in clause 7.3 the following interim conclusions are agreed for the baseline functionality:

-
For leaving in E-UTRA/EPS access, the NAS-level leaving MM procedure is recommended to be supported. The UE sends NAS SERVICE REQUEST or TAU message indicating leave request to releases the RRC-Connected state.

-
For leaving in NR/5GS access, it is FFS.

-
For leaving in E-UTRA/5GS access, it is FFS.

-
When the UE connection with the network is resumed, the previous assistance info, if any, to temporarily restrict/filter MT data/signalling handling is revoked.
-
When the UE performs the BUSY procedure (refer to clause 8.1) the UE may include assistance information in the SERVICE REQUEST message for MT data/signalling handling (e.g. paging restriction).

-
When the UE needs to remove the previously requested assistance information from Idle state, the UE includes a release request indication in the SERVICE REQUEST message. If no assistance information is provided, the existing paging filtering is removed. This release request indication is needed so that the network does not unnecessarily keep the UE in Connected state.
-
If the UE returns to the PLMN A from PLMN B to perform a TAU due to mobility or periodic Update reasons, the TAU may include a release request indication and optionally assistance information. If no assistance information is provided, the existing paging filtering is removed. The release request indication is needed so that the network does not unnecessarily keep the UE in Connected state.

Editor's note:
It depends on RAN feedback on if changes to 5GS/E-UTRA (Option 5) are in scope of the TSG RAN work item for this KI.

Editor's note:
RAN WG's feedback is expected as decision input info for the leave procedure (NAS level leaving, and/or AS level leaving).

-
In the NAS SERVICE REQUEST or TAU message indicating leave request (EPS case), the UE provides leaving indication to the CN and the UE may provide assistance information to the network in the leaving procedure regarding MT data/signalling handling.

-
The assistance information may include

-
Information to temporarily restrict/filter MT data/signalling handling:

-
An indication that the UE should only be paged for voice (MMTel voice or CS domain voice (for EPS)), or

-
An indication that the UE should not be paged at all, or
-
PDN connection(s) for MT notification/paging restriction.

Editor's note:
It is FFS whether the assistance information is common for EPC and 5GC, e.g., whether the assistance information in EPC supports only partial features comparing to 5GC.

Editor's note:
Whether need an indication that the UE is leaving for a "short duration" in assistance information is FFS.

Editor's note:
Whether need the expected leaving time/duration in assistance information is FFS. How the UE selects the proper value for expected leaving time/duration is FFS

Editor's note:
Whether resume the MT data delivery and stop the paging filtering when the UE returns shortly, e.g. in order to send the mobility registration, busy indication, is FFS.

Editor's note:
Whether this information preferences for MT service delivery indication using non-3GPP access is FFS.

-
UE is expected to send a request for NAS level leaving or AS level leaving.

Editor's note:
Whether there is an acknowledgment message in NAS level and AS level, and the conditions for leaving without acknowledgment is FFS.

* * * End of changes * * * 

Annex

Relevant excerpts from S2-2100307


Leaving (and Returning) procedure: SR vs TAU

During offline discussions there were competing proposals on whether SR or TAU should be used as the basis for the Leaving (and Returning) procedure. The table below is Rapporteur’s attempt to summarize the options based on the discussions:

	SR vs TAU
	SR
	TAU

	A. When UE in Connected state requests Leaving
	SR with Leaving indication and optionally Paging Restrictions (PRs)
	TAU with Leaving indication and optionally Paging Restrictions (PRs)

	B. When UE actively engaged in PLMN2 quickly returns to PLMN1 to perform mobility or periodic TAU
	TAU without Active flag, but:

1) with indication to “Keep restrictions” or

2) with re-instated PRs, or

3) with no additional parameters
	TAU without Active flag, but 

1) with indication to “Keep restrictions” or

2) with re-instated PRs, or

3) with no additional parameters

	C. When UE returns to PLMN1, without any pending UL data
	SR (if PRs were previously requested) or nothing (if PRs were not requested) 
	TAU w/o Active flag (if PRs were previously requested) or nothing (if PRs were not requested)

	D. When UE returns to PLMN1, with pending UL data
	SR (or TAU with Active flag)
	SR (or TAU with Active flag)


It was commented that:

-
An explicit Leaving indication is needed in case A.

-
The inclusion of PRs in the Leaving request (case A) is optional. With this understanding, if UE has not requested any PRs (in case A), then it does not need to perform an explicit return (in case C).

-
When no PRs are installed (case A), the network shall page the UE for MT services.

-
No explicit “Return” indication is needed (case C and/or D).

-
One company points out that support for Leaving and Busy should impact either the SR or the TAU procedure, but not both.

-
Most of the discussion was focused on case B, notably whether TAU procedure needs to be modified to support this case. Three options were discussed: 1) use of indication with the meaning of “Keep restrictions”, 2) re-instated PRs, and 3) no additional parameters. It was commented that in the latter case it may not be possible to distinguish case B from case C or D, especially if there is no explicit “Return” indication.

-
There was some discussion whether an SR or TAU from Idle state, with no additional parameters, would amount to a “Return”? Needs to be clarified how this fits with case B.

Further discussions are encouraged ahead of SA2#143e, taking into account the related discussion on Busy Indication in clause 2.3.


Busy Indication procedure: SR vs TAU

During offline discussions there were competing proposals on whether SR or TAU should be used as the basis for the Busy Indication procedure. The table below is Rapporteur’s attempt to summarize the options based on the discussions:

	SR vs TAU
	SR
	TAU

	When UE actively engaged in PLMN2 quickly returns to PLMN1 to perform Busy indication
	SR with Busy indication
	TAU with Busy indication


It was commented that:

-
It was discussed whether it makes sense to include Paging Restrictions (PRs) in the Busy Indication message e.g. to support the following use case:

-
UE is initially in Idle on both PLMN1 and PLMN2.

-
UE is paged for voice by PLMN1 and engages in communication.

-
While UE is in voice communication on PLMN1, it is paged by PLMN2.

-
UE sends a Busy Indication to PLMN2 and installs PRs included in the Busy Indication message.

-
It was also discussed whether it can be assumed that Busy Indication has no impact on any previously requested PRs, or whether an explicit indication “Keep restrictions” need o be provided in the Busy Indication message.  

-
One company points out that support for Leaving and Busy should impact either the SR or the TAU procedure, but not both.

Further discussions are encouraged ahead of SA2#143e, taking into account the related discussion on Leaving procedure in clause 2.2.
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