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1. Introduction (Extract from LS from GSMA IREG Packet WP)
According to GSMA PRD IR.92 and IR.88, the PDN connection for VoLTE traffic requires the use of 'well known' IMS APN. The IMS APN can be the default APN in the subscription or it can be provided by the UE.  This IMS APN could be used for other IMS applications such as RCS.

In the scenario was discussed:

· The IMS APN is the default APN in the subscription and 

· the UE does not provide an APN during E-UTRAN Initial Attach procedure and 
· that UE does not support IMS services that require the use of the IMS APN, 
· then still a PDN connectivity to the IMS APN can be created during initial attach based on the subscription. 
For example, this could happen when USIM is put from a UE that support IMS services to an UE not supporting IMS services.

There are two problems identified in this scenario:

1. Such PDN connection to the IMS APN is a waste of resources. Since establishment of unnecessary bearers can cause extra OPEX/CAPEX in the core network, operators in IREG Packet think that the establishment of such unnecessary bearers should be avoided as much as possible.
2. Such UE may not get any data connectivity depending on how IMS APN is configured. The IMS APN is used only for IMS related traffic.
2. Discussion 1 - UE capability detection
To fulfil above requirements, the following solution alternatives are possible.  One of the key issues is how network detect the capability of the UE.  There are two approaches for this.

2-1: Solution 1-1: Use of "Voice domain preference and UE's usage setting" IE
In this alternative, network (e.g. MME) detects UE capability by checking "Voice domain preference and UE's usage setting' IE.
Table 2-1: Voice domain preference and UE's usage setting (extract from Stage 3)
	Voice domain preference and UE's usage setting value (octet 3, bit 1 to 3)

	0
	0
	
	
	CS Voice only

	0
	1
	
	
	IMS PS Voice only

	1
	0
	
	
	CS voice preferred, IMS PS Voice as secondary

	1
	1
	
	
	IMS PS voice preferred, CS Voice as secondary

	MS not supporting IMS voice shall indicate "CS Voice only".
MS only supporting IMS voice shall indicate "IMS PS Voice only".


This IE shall be included if the MS supports CS fallback and SMS over SGs, or the MS is configured to support IMS voice, or both; and if the MS is E-UTRAN capable.
Therefore, by looking at this IE, MME can find at least the UE is capable of IMS Voice, which is one of the applications which require the use of IMS APN.

2-2: Solution 1-2: Use of IMEI

The other alternative would be for MME to use IMEI to find the capability of the UE.

2-3: Solution 1-3: Introduction of Explicit IE

The other alternative would be to introduce a new IE to express capability of the UE e.g. "capability of the services that require use of IMS APN required" IE.
2-3: Comparison of Solutions for UE capability Detection
	
	Pros
	Cons

	Sol 1-1: Voice Domain IE
	- No impact in the UE
	- Support of services other than IMS Voice cannot be derived

	Sol 1-2: IMEI
	- No impact in the UE
- Support of
	- Enormous operational impacts to manage database with IMEI and supported service capability

	Sol 1-3: New IE
	- Less operational impact compared with Solution 1-2
	- UE impacts, which is not fulfilling GSMA requirement


The author of paper prefers Sol 1-1 due to the following reasons:

- Solution 1-2: IMEI-based solution should be avoided as much as possible, as such solution can cause great amount of database management

- Solution 1-3: This solution does not resolve problems in Pre Rel-11. Note that GSMA PRD IR.92 ("The VoLTE Profile") is based on 3GPP Release 8 specifications.

3. Discussion 2 - MME behaviour based on UE capability detection

Once MME could become aware of the UE's capability, how MME should react must be discussed next.  There are two possible alternatives, namely:

- Solution 2-1: Reject the request

- Solution 2-2: Overwrite the APN
The following table gives comparison of the two alternatives.

	
	Pros
	Cons

	Sol 2-1: Reject the UE-initiated request
	- simple
	- Depending on implementation and setting (e.g. UE is 'data centric'), UE could keep re-attaching to the network, causing massive NAS signalling load.

	Sol 2-2: Overwrite APN
	- UE never keeps trying to attach to the network, thus NAS signalling overload won't happen
	- In roaming case, MME will not be able to decide which APN to connect. If wrong APN is chosen, then UE will not get any data connectivity - thus not fulfilling the GSMA requirement.
- APN selected could be something user is not subscribed to, therefore, it may affect/confuse user experience.


The author of paper prefers Sol 2-1 (Reject) due to the fact that Solution 2-2 requires knowledge of 'contingency' APN in the MME to ensure data connectivity to the UE, which is very difficult to manage when it comes to roaming scenario.
4. Discussion 3 - Why use 'Default APN', not the IMS UE-provided all the time?

The author of this paper, when completed above sections, realised that all of above solutions anyway do not provide complete solution to the problem.

The root of the problem could actually be the use of the "Default APN" in Initial Attach as described in IR.92. If UE always provides this 'well known IMS APN' during Initial Attach, the problems described in the GSMA LS would cease to exist any longer.
Could this be an essential solution to the problem?
5. Conclusion

It is proposed to discuss above points in SA2 and find a way forward.

Although NTT DOCOMO initially preferred:

- Solution 1-1: Use of Voice domain preference and UE's usage setting

- Solution 2-1: MME then rejects

NTT DOCOMO is actually very open to discuss whatever solution that could be a nice way forward, including asking GSMA to change their assumption on the use of default APN.

If a nice solution is found, NTT DOCOMO is happy to draft CRs. If questions/comments to GSMA are required, NTT DOCOMO is happy to draft LS back to them.
3GPP

SA WG2 TD


