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Abstract of the contribution:  SM-MT using SMS over SGs will not be delivered to UE when ISR is active and UE is in UTRAN.  This paper analyses the problem and proposes the way forward.
1. Introduction
In the current TS23.272, co-existence of ISR and CSFB is considered and there is a solution specified, but the solution has a number of problems.  This paper argues that these problems need to be resolved, and in order to do so, this paper proposes two alternatives.  A way forward is also proposed such that ‘concurrent paging’ from MSC should be agreed and captured in TS23.272.
2. Problem Statement
According to the latest TS23.272v8.5.0 Subclause 8.2.5c, SMS over SGs works as follows:
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Figure 2-1: The current solution
If UE is not reachable by S1 paging for SMS over SGs, MSC will send Alert-Request to MME and the MME sends Alert-MME-Request message to SGSN so that when UE makes radio contact with the core network (MME/SGSN), MSC can be informed of the UE activity. 
It seems to be working; however, the solution has a number of problems when ISR is applied to the above solution.
First of all, when ISR is activated and UE is in GERAN/UTRAN, the paging for SMS over SGs will not be sent to GERAN/UTRAN.  Thus, it will be impossible for UE to receive CS-SMS in GERAN/UTRAN, even though the UE can be reached by the network.  Although SMS is not a real-time service, it is always preferable to send SMS if UE is available and can receive it.
Secondly, MME will be unable to deliver UE-Activity-Indication (Step 9) when ISR is active and the UE in GERAN/UTRAN under NMO I type of operation, performing combined RAU with SGSN.  This is because SGs-association (between MME and MSC) will be removed and instead Gs-association (between SGSN and MSC) will be created.
PROPOSAL 1:  It is proposed that SA2 recognise the above-mentioned problem and investigate the solutions as discussed below.

3. Analysis of Solutions
There are two possible solutions to solve the problems discussed above.  The functional requirement for the solution is such that:
1. It shall be possible for the network to deliver MT SMS if UE can be reachable in one of the 3GPP accesses.
2. It shall be possible for MME or SGSN to inform MSC about UE activity even if the network is operating in NMO I (i.e. Gs interface exists in the network).

The following discusses 
Alternative 1: Reusing ISR procedures for CSFB Voice
The first alternative is to apply the ISR concept used for voice.  In this way, MME does not need to change the behaviour depending on whether ISR is used or not.
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Figure 3-1: Alternative 1 – Reusing ISR procedures for CSFB Voice / Successful
In this alternative, MME also sends paging over S3 interface to see if UE can be accessed via SGSN e.g. UTRAN/GERAN.  If UE can be reached UTRAN/GERAN, Service Request and Downlink/Uplink Unit Data will be sent over S3 to carry SMS over SGs message.
The following illustrates the scenario where UE is not reachable:
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Figure 3-2: Alternative 1 – Reusing ISR procedures for CSFB Voice / UE not reachable

Since SGs-association may not exist after UE makes radio contact with SGSN/MSC (especially if MNO II is used), MNRF has to be available in MSC to avoid impacts on Gs interface, e.g. If SGSN has to have MNRG for SMS over SGs, it will have to perform UE-Activity Iindication to MSC via Gs.
Alternative 2: Concurrent SGs/Iu paging from MSC

Alternatively, relatively lightweight solution is proposed to fulfil the functional requirements as depicted below:
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Figure 3-3: Alternative 2 - Concurrent SGs/Iu Paging solution / Successful
In this alternative, MSC performs simultaneous paging to both E-UTRAN via SGs and GERAN/UTRAN using Iu.  If UE is reachable in E-UTRAN, the SMS over SGs procedures will take place.  If UE is reachable in GERAN/UTRAN, the existing CS-SM-MT procedure will take place.

The following illustrates the scenario where UE is not reachable:
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Figure 3-4: Alternative 2 - Concurrent SGs/Iu Paging solution / UE not reachable

Again, since SGs-association may not exist after UE makes radio contact with MSC (especially if MNO II is used), MNRF has to be available in MSC to avoid impacts on Gs interface. Additional signalling is required from MSC to MME to cancel NEAF in MME to avoid unnecessary SM-MT procedure when UE makes radio contact with MME after the SM-MT is performed on CS domain.
4. Comparison

The following tables compare the two alternatives.
	
	Alt.1
	Alt.2

	No. of new messages required
	4
	1

	Interface Impacted
	S3
	SGs

	Impacts on MSC
	Yes (MNRF)
	Yes (MNRF, concurrent Iu+SGs paging)

	Impacts on MME
	Yes (4 new messages)
	Yes (1 new message)

	Impacts on SGSN
	Yes (4 new messages)
	No


Alternative 1 requires 4 new messages on S3 interfaces, and thus this will increase overall complexity of the system.  Therefore, it is proposed that SA2 will adopt Alt.2 as a way forward.

Note that CT4 has NOT specified required GTP messages for Alert and UE-Activity Indication over S3 interface.  Thus there will be still no impact removing the Alert procedures from Stage 2 at this stage.

5. Conclusion
It is proposed that SA2 will agree on Alt.2 as a solution to support SMS over SGs when ISR is used.

It is also proposed to draft CR to TS23.272 to reflect the agreement, and draft LS to inform CT1 and CT4 about the changes made in SA2.
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