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1
Introduction
TR 23.761 clause 8.3 still contains two Editor’s notes related to the need for “leaving duration” indication by the UE to the network, either in relative terms (“short duration”) or in time units.
In SA2#143e there were attempts to resolve these Editor’s notes (e.g. S2-2100283, S2-2100429, S2-2100921), but there was no agreement. Some of the comments made on these contributions implied that the decision should be postponed due to perceived dependency with RAN WG decisions.

In this contribution we argue that the decision to include “leaving duration” in the assistance information provided from UE to the network can be decided without waiting for RAN input.
2
Discussion

2.1
Leaving in EPS

For Leaving in EPS, a normative CR was agreed in SA2#143e (S2-2101102) that has been implemented in TS 23.401. According to step 2 in the agreed EPS Leaving procedure, upon reception of the NAS SERVICE REQUEST the MME immediately triggers the S1 Release procedure:
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Figure 5.3.4.1-1: UE triggered Service Request procedure

2.
The eNodeB forwards NAS message to MME.


[… snip…]
If the Service Request message is received from a UE in ECM-IDLE state without a Leaving/Release Request indication, the MME shall delete any stored paging restriction information for this UE and stop restricting paging accordingly and the procedure continues form the next step 3.

If the Service Request message includes a Leaving/Release Request indication, then:

 -
the MME updates the UE context with any received Paging Restrictions information and proceeds to provide these to the SGW by a Modify Bearer Request as in step 8. If no Paging Restriction information is provided, no paging restrictions apply, and none are sent to the SGW in step 8. 

-
No S1 bearer is established (steps 4-7 are skipped), 

-
the MME Triggers the S1 release procedure as described in clause 5.3.5 and no further steps of this procedure are executed. 

In the subsequent text we focus on the “short duration” indication only (expressed either in relative terms or in time units), because we have not identified any use case where the “leaving duration” is longer than e.g. a couple of seconds. 

In principle, one could expect that if the UE provides a “short duration” indication in step 2, the MME could use this information e.g. to not immediately put the UE in Idle state, thus allowing the UE to quickly return while minimizing the overall signalling inside the network. In relation to the agreed CR on EPS Leaving (S2-2101102) this means that the highlighted text would need to be modified so that either:
-
Option 1: The MME delays the triggering of the S1 Release procedure, or

-
Option 2: The MME uses the UE Context Modification procedure to indicate to the eNB that the UE will be briefly absent, leaving it to the eNB to e.g. put the UE in Suspend mode or eventually trigger the S1 Release procedure if the UE fails to return within a predefined time interval.
One observation for Option 1 is that the eNB remains unaware that the UE will be leaving shortly, which means that the eNB may experience a radio link failure, without knowing what has caused it. With this in mind, it is not clear what benefit Option 1 brings compared to the case where the UE silently leaves for “short duration” and then quickly returns, potentially leading to radio link failure in between.
Option 2 could be a viable approach and was already proposed in Solution #5. TR 23.761 clause 6.5.3.1.2 (NAS Leaving procedure in EPS) states the following
2.
MME may respond with NAS Service Accept message. MME also indicate the connection release in the S1 message.


The MME may either use UE context release towards RAN to move UE to IDLE mode directly or UE context modification towards RAN with release assistance info, and RAN decides to move UE to RRC_Idle or Suspend mode as in TS 23.401 [7] clause 5.3.4A as optional procedure.


The UE may conclude the NAS procedure based on the indication from low layer when RRC connection release is released if no NAS response message is received.

In our view the suboption with using Suspend mode is not really interesting because the MME would need to interact with SGW in order to temporary block and later unblock the DL traffic. Therefore, compared to immediate release of UE in Idle state, the Suspend option does not seem to bring significant signalling savings.
The suboption where the eNB decides to guard the quick return seems more promising in that it does not require the MME to interact with the SGW, the eNB discarding any DL traffic during the “short absence”.

However, Option 2 requires some interaction with RAN3 and to our knowledge it was not discussed in RAN3 so far. Given the general willingness to reduce EPS impact, our preference is to not investigate Option 2 further in Rel-17 and stick to the agreed principle in S2-2101102 whereby the MME immediately triggers S1 Release upon reception of the SERVICE REQUEST message.
Proposal 1: Agree to not introduce a “leaving duration” indication in the SERVICE REQUEST triggering the EPS Leaving procedure in Rel-17.

2.2
Leaving in 5GS

Similar discussion applies to the normative CR for 5GS Leaving (S2-210xxxx submitted for this meeting).

During offline discussion it was pointed out that based on the “short duration” indication provided from the UE, the AMF can decide to either release the UE to Idle state immediately or delegate the decision to the eNB.
This principle is also captured in solution #5 (refer to TR 23.761 clause 6.5.3.1.1) as follows:
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Figure 6.5.3.1.1-1: NAS Leaving procedure in 5GS

2.
AMF may respond with NAS Service Accept message. The N2 Message may also indicate the connection release.


If AMF does not have information to provide to UE, the Service Accept is optional. The AMF may either use UE context release towards RAN to move UE to IDLE mode directly or UE context modification towards RAN with release assistance info and RAN decides to move UE to RRC Inactive, RRC_idle or Suspend mode as in TS 23.502 [6] clause 4.8.1.


The UE may conclude the NAS procedure based on the indication from low layer when RRC connection release is released if no NAS response message is received.

Editor's note:
It's FFS if RRC layer need to have specific indication to NAS that there is no NAS response message.

3.
RAN delivers the NAS message and releases the RRC connection with UE.


In case of UE context modification is received from AMF with release assistance information, RAN decides if UE moves to RRC Inactive mode, Suspend mode or RRC_Idle mode based on the policy at RAN and release assistance info if available.

In order to make a good way forward decision, we think that the use of “short duration” indication needs to be considered in conjunction with the question about which entity performs DL data filtering during the UE absence:

-
Option 1: If DL data filtering is performed at the SMF/UPF, then we don’t see any signalling saving that would be enabled with the “short duration” indication. Indeed, regardless whether NG-RAN decides to put the UE in Idle or Inactive state, there is always a signalling interaction with the SMF/UPF upon UE leaving and UE return.
-
Option 2: If DL data filtering is performed at the NG-RAN, then in our view it makes sense to use the “short duration” indication so that NG-RAN can silently discard DL data during the UE absence. In this case there is no signalling interaction between the AMF and the SMF/UPF during the “short duration” absence. On the other hand, in order to make this DL data filtering work, the paging restrictions need to be provided to NG-RAN.

Proposal 2: Agree to introduce a “short duration” indication in the SERVICE REQUEST triggering the 5GS Leaving procedure and agree to include paging restrictions in N2 signalling to enable silent discarding of DL data in NG-RAN during the UE’s short absence.
If proposal 2 is endorsed, it should be implemented in the 5GS Leaving CR submitted for this meeting (S2-210xxxx).

2
Proposal

It is proposed to endorse the following:
Proposal 1: Agree to not introduce a “leaving duration” indication in the SERVICE REQUEST triggering the EPS Leaving procedure in Rel-17.

Proposal 2: Agree to introduce a “short duration” indication in the SERVICE REQUEST triggering the 5GS Leaving procedure and agree to include paging restrictions in N2 signalling to enable silent discarding of DL data in NG-RAN during the UE’s short absence.
If proposal 2 is endorsed, it should be implemented in the 5GS Leaving CR submitted for this meeting (S2-210xxxx).
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