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Abstract of the contribution: This paper discusses the problems raised in LS, S2-115233, from GSMA IREG, while taking into account previous discussion at SA2#88e on S2-120169 and S2-120170.
1. Introduction

This paper discusses the problems raised in LS, S2-115233, from GSMA IREG, while taking into account previous discussion at SA2#88e on S2-120169 and S2-120170; this paper lists up solution alternatives, performs a comparison of the alternatives, and proposes a way forward.

2. Previous discussion at SA2#88e
Three alternatives were listed up in S2-120169: Alt 1 was “the device always sends a configured APN in the Initial Attach procedure,” Alt 2 was “Default APN in HSS is set to an APN other but the IMS APN,” and Alt 3 was “default APN is set to IMS APN. UE capability detection and MME’s reaction follow.” Alt 3 was discarded due to its complexity.

Discussion whether to take Alt 1 or 2 was not converged. Following views were expressed:
· A scenario in IREG LS is about Non-VoLTE UE plus VoLTE subscription. But any change in setting of default APN and of whether APN is retrieved from UE or not have impacts on other combinations, such as VoLTE UE plus Non-VoLTE subscription.
· If GSMA would change their recommendation that IMS APN should not be used as default while VoLTE UE still does not send any APN, that means then every VoLTE UE has always two PDN connections.
· IREG IR.92 is about VoLTE UE; it does not say anything about Non-VoLTE UE.
· Even if IR.92 requires VoLTE UE to not provide an APN, we might be able to expect that most other UEs out there will have APNs configured. Or the other way around, only if the UE has set the Ciphered Options Transfer Flag in the Attach Request, APN is retrieved from the UE; this is optional feature.
· Alternatives that have an impact to 3GPP should be avoided.

· Note that GSMA PRD IR.92 ("The VoLTE Profile") is based on 3GPP Rel-8 specifications.
3. Alternatives

The author has reorganized and enhanced Alt 1 and 2 in S2-120169 into Alternatives A to D as in the table below, so that we could compare alternatives from the above-mentioned standpoints.
The first two rows show setting combinations of default APN and of whether APN is retrieved from UE or not. The first two columns show setting combinations of UE and subscription. In the matrix made by those rows and columns, you see how PDN connection is set up as well as short evaluation of the results.
Alternatives are defined basically column by column. But since GSMA cannot mandate behavior of Non-VoLTE UE, cases for Non-VoLTE UE cannot be divided based on the setting of whether APN is retrieved from UE or not. As such, each Alternative A to D is comprised of six cells as you see below following arrows.
Alternative A is Alt 1, Alternative B is an allowed configuration in IR.92, Alternative C is Alt 1 plus Alt 2, Alternative D is Alt 2 and an allowed configuration in IR.92.
Note there is no impact to 3GPP specification whichever alternative you take. IR.92 needs to be modified, if you take Alternative A or C.
	
	
	default APN in HSS ->
	IMS APN
for VoLTE subscribers

Another APN
(e.g. Internet APN)
for Non VoLTE subscribers
	Another APN
(e.g. Internet APN)
for all the subscribers

	
	
	APN in Initial Attach ->
	Included

IMS APN for VoLTE UE

Another APN (e.g. Internet APN) for Non VoLTE UE
	Not included
	Included

IMS APN for VoLTE UE

Another APN (e.g. Internet APN) for Non VoLTE UE
	Not included




	VoLTE UE

- GSMA can mandate a certain behavior of UE.
	SIM with VoLTE subscription
	
	Connected to IMS APN

OK 
	Connected to IMS APN

OK 
	Connected to IMS APN

OK 
	Connected to Another APN

Delayed to connect to VoLTE or always two connections
OK?

	
	SIM without VoLTE subscription
	
	Try to connect to IMS APN and be rejected, then try again
Problem!
	Connected to Another APN

OK
	Try to connect to IMS APN and be rejected, then try again
Problem!
	Connected to Another APN

OK



	Non VoLTE UE

- GSMA cannot mandate behavior of UE.
	SIM with VoLTE subscription
	
	Connected to Another APN

OK
	[The scenario in LS from GSMA IREG]

Connected to IMS APN

Problem in LS!
	Connected to Another APN

OK
	Connected to Another APN

OK

	
	SIM without VoLTE subscription
	
	Connected to Another APN

OK
	Connected to Another APN

OK
	Connected to Another APN

OK
	Connected to Another APN

OK


4. Comparison
Alternatives A and B don’t solve the problem raised in LS from GSMA IREG.

Alternatives A and C cause problem for a case of VoLTE UE plus Non-VoLTE subscription, where UE tries to connect to IMS APN and is rejected and then tries again repeatedly.
Alternative D causes a different behavior than IR.92 for a case of VoLTE UE plus VoLTE subscription, where the UE is connected to Another APN instead of IMS APN.
Based on the comparison above, only Alternative D is acceptable even though not the cleanest solution.
5. Proposal
The above-mentioned impact of Alternative D (allowed in IR.92) is better to be checked by IREG itself.
And if we loosened the assumption, there would be possibilities other than Alternative D.

· Alternative B (allowed in IR.92) works if a case of Non-VoLTE UE plus VoLTE subscription is solved: if GSMA IREG can ignore the problem, which seems a rare case or if the operator can control its subscriber’s Non-VoLTE UE to be configured to always send APN in Initial Attach.
· Alternative C works if a case of VoLTE UE plus Non-VoLTE subscription is solved: if GSMA IREG changes IR.92 to mandate VoLTE UE to send IMS APN and be equipped with SM-back-off (Rel-10) and to mandate the network to be equipped with SM-back-off (Rel-10).

· The SM-back-off (Rel-10) reduces frequency of VoLTE UE with Non-VoLTE subscription repeatedly trying to connect to IMS APN.
Therefore it is proposed to take Alternative D, B, and C and to leave the final decision to IREG. But the author is still very much open to any other views.
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