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Abstract of the contribution: This paper proposes some cleanup of the “Solution: Attach/detach using existing procedures” solution.
Discussion
The solution “7.1.3.4.3.1
Solution: Attach/detach using existing procedures” includes some FFS statements.

Step z of the Attach flow states “Details related to RRC and ECM connection release is to be described.”.
Depending on the time it takes to deliver the MT-SM and the Inactivity timer setting in the eNB the RRC connection may have been released before the MT-SM arrives. This would then lead to the addition of an S1 Release Procedure, a Network Triggered Service Request procedure (which includes Paging and a Service Request Procedure) and then RRC Setup procedure before the MT-SM is delivered.
From 23.401:

When the Inactivity timer expires the eNB trigger the S1 Release procedure as shown below.
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Figure 5.3.5-1: S1 Release Procedure

To deliver the MT-SMS the Network Triggered Service Request procedure is initiated and it includes a paging and then the UE replies with a Service request as per figure below.
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Figure 5.3.4.1-1: UE triggered Service Request procedure

Proposal

It is proposed to add the following to TR 23.887 ver 0.6.0
Begin Change
7.1.3.4.3.1
Solution: Attach/detach using existing procedures
7.1.3.4.3.1.1
Description
It is assumed that the UE includes an application that communicates with the SCS, and that the SCS has set a requirement how often the UE should poll the network for any available message. This poll is achieved by the UE attaching to the network and waits (e.g. 30s) to see if there is an MT SMS for the UE, i.e. it is assumed that SMS is used for MT communication/triggering. The SMS would either be a trigger message or a “normal” SMS with an action from the SCS (e.g. that the UE should retrieve a new software version or that it should report some statistics etc).

It is also assumed that the UE normally does not move or at least mainly moves such that the same MME is able to serve the UE for far most of the communication.
If the UE has something to send towards the SCS, the UE would attach to the network and either send an SMS or activate a PDN connection and send information over IP.
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Figure 7.1.3.4.3.1.1-1:
 UE polling network and switch itself off in between the polls
7.1.3.4.3.1.2
Poll for any available message
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Figure 7.1.3.4.3.1.2-1: UE initiates a poll in EPS to check if there is an available message
NOTE1:
It is assumed that MME keeps UE contexts after UE detach and that “normally” the MME has not re-used the memory for another UE. Due to this the procedural steps for e.g. ME Identification/Identity Request, Security procedures have been removed from the above flow. It is FFS whether additional optimizations can be done without changing the protocols over the air interface.

Step 0:
It is assumed that the UE been attached/detached before and MME has a stored EMM context of the UE

Step 1-2:
Normal Combined Attach request. MME assumed to support SMS in MME (or SMS over SGs). 

Step 3: 
Authentication is normally triggered at certain frequency.

Step 4:
If there has been an SMS sent towards the UE while the UE was switched off, the MME has the URRP-MME set and when UE attaches the MME sends a UE-Activity-Notification to the HSS.
Step 5-9:
Activation of Default bearer

Step 10-12:
Optionally SGs is setup (in case MME uses “SMS over SGs”)
Step 13-18:
Attach and PDN Connectivity procedure completed
Step 19-22:
Always performed to trigger SGW to initiate DL data
Step 23:
The HSS sends an Alert SC to the SMS-GMSC/IWMSC which forwards the Alert to the SMS-SC. The SMS-SC re-transmits the SMS towards the UE via the SMS-GMSC/IWMSC

Step 24:
The SMS-GMSC/IWMSC sends an SRI SMS to request the address of the serving node

Step 25:
The HSS replies with an SRI SMS response including the address of the MME

Step 26:
The SMS-GMSC/IWMSC sends the SMS towards the UE via the MME

Step 27:
The MME forwards the SMS.

Step z:
Depending on the Inactivity timer setting in the eNB and the time it takes to deliver the MT-SMS the eNB may have released the RRC connection before the SMS is received. If that is the case then this step would include S1 Release procedure (see chapter 5.3.5 in TS 23.401 [6] and the Network Triggered Service Request procedure (see step 3-5 of chapter 5.3.4.3 in TS 23.401 [6]) before the MT-SMS is delivered. 
NOTE2:
The flow for GPRS would look similar, but without steps 5-9 and 16-19 as in GPRS the UE can be GMM registered without any PDP context (SM bearer).
7.1.3.4.3.1.3
Detach procedure
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Figure 7.1.3.4.3.1.3-1: UE Initiated Detach Procedure
NOTE: The above flow is exactly the same as the UE Initiated Detach flow in 23.401. It is FFS whether any optimizations can be done without impacting the protocols over the air interface.

Step 1:
UE initiates Detach with Switch off indication
Step 2-3:
MME initiating deactivation of EPS bearers in SGW

Step 4-6:
SGW releases all active EPS bearers towards the PGW

Step 7-8:
S1 Release

Step 9: Optionally IMSI Detach (in case MME uses “SMS over SGs”)

NOTE:
The flow for GPRS would only be steps 1, 7 and 8.

7.1.3.4.3.1.4
Signalling load considerations

While the UE is detached the UE does not generate any signalling load onto the system (e.g. RAU/TAU).
If the MME/SGSN been serving many users it may be that the UE context been overwritten by another user and consequently a full Attach procedure would need to be executed. Under normal load situation that might not be a problem, and also it would give room for other users which is reasonable considering that the UE applying the logic described in this solution would in principle communicate very seldom.

It is implementation dependent whether the MME keeps the UE context information or whether the MME applies the Purge function immediately or shortly after detach of the UE.

7.1.3.4.3.1.5
Protocol impacts

This solution has no protocol impacts

7.1.3.4.3.1.6
Evaluation
Pros:

This sub-lists the pros of Solution for UE power optimization: Attach/detach using existing procedures:
· UE battery saving with no UE-Network protocol impacts: 

Cons:

This sub-clause lists the cons of Solution for UE power optimization: Attach/detach using existing procedures:
· No MNO control of how frequently the UE attaches/detaches (maybe controlled through application layer)
End of Changes
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