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1 Introduction and background

SA2 has sent us LS [1]  (what I believe is the final SA2 LS – no RAN2 number yet).  I don’t think the inter-PLMN HO needs any discussion in the context of this email discussion (no RAN action required) and we can focus on the second half of the LS which is on Emergency calls.  In summary, SA2 has asked us to remove the MME/PLMN selection function in the eNB (so we can no longer look for AS solutions that are based on this approach) and to discuss potential AS solutions.  
The removal of MME/PLMN selection function in the eNB also eliminates mismatch of the PLMN selected by UE and network and hence Kasme mismatch issue does not need any solution for Emergency call.
And on the Tdoc R2-100386 Discussion on use of Emergency cause value for TAU, as clarified during the meeting, this is not an issue any more as SA2 has removed the MME/PLMN selection in eNB.  The eNB no longer needs to look at the RRC cause value/Random number combination to identify Emergency Attach and so use of Emergency cause value for TAU does not cause an issue. 
The remaining topic to discuss in this email is then limited to how to help the UE select the correct PLMN supporting Emergency call.  The following section lists some of the solutions that were discussed in some form.
The objective of the email discussion is to discuss the potential solutions (new solutions can be proposed) and if possible take a decision.  Because of the ASN.1 freeze, it is important to have the CRs ready in time. 
2 Discussion of the solutions

I have tried to collect the relevant solutions from the documents [2] [3] and also included a couple of other solutions I had heard from offline in RAN2 and SA2 (not in any particular order).

2.1 Solution 1

Replace the IE imsEmergencySupportIndicator-r9 in SIB1 by a bitmap
	Company
	Comments

	ZTE
	Assuming emergency call is quite rare event, to broadcast a bitmap in SIB1 is wasted in most time and most UEs. 

Furthermore considering the periodicity of SIB1 i.e. 40ms, to included anything in SIB1 should be very careful.

	NEC
	Adding 5 bits to SIB1 is cumbersome for this case. Besides, this solution cannot solve the case of UE’s with a valid USIM in limited service mode (basically roaming UE’s) – see below. This is because this would require that UE checks in parallel its “UE operator PLMN list”, and providing a proper list to the UE is not easy in all situations. 

	NSN/Nokia
	The case is for 
1) UE is limited service mode but security should be activated

2) UE in shared network and some PLMN doesn’t support emergency call

Only for this case, we should not waste more bits in SIB1


Summary: No proponents anymore for this solution?  Perhaps there is solution 1b?

2.2 Solution 2
Add the IE imsEmergencySupportIndicator-r9, an optional bitmap indicating which PLMN supports IMS Emergency call in SIB2

The details of optionality can be discussed in more detail if this solution is of interest; for example, when not included, UE can select any PLMN (e.g., in the future when all PLMNs support IMS Emergency calls)
	Company
	Comments

	ZTE
	Assuming emergency call is quite rare event, to broadcast a bitmap in SIB2 is wasted in most time and most UEs.  And please keep in mind the periodicity of SIB2 will also not too big.


	NEC
	Same comment as above. Having the 5 or 6 additional bits in SIB2 instead of SIB1 does not really change the arguments. 

	NSN/Nokia
	All parameters to be used for suitability check should be included in SIB1. In that sense, SIB2 solution is not a good idea.

	ALU
	See this as the most  straightforward solution.


Summary: More companies have expressed concerns with this proposal than support.  To be considered only if there is no consensus on other solutions that has more support. 
2.3 Solution 3
Specify that in case imsEmergencySupportIndicator-r9 is set to “supported”, the PLMN supporting IMS emergency call (or one of the PLMN’s supporting emergency call) should be placed at a pre-defined position in the list of PLMN’s

	Company
	Comments

	ALU
	This can address the problem for (U)SIMless UEs.

But for USIM based Ues, this does not fully address the remaining problem – for UE to know if its “normally” selected PLMN supports IMS Emergency calls or not.

	ZTE
	Agree with ALU comments

	NEC
	Compared to solution 1 and 2, the advantage is that it adds only 1 bit overhead. 
Can be further simplified with solution 3bis below. 

The drawback raised by ALU above is actually not restricted to the network sharing case. It’s a more general issue about how a UE which has a USIM (so potentially subject to authentication if required by regulation) but which is in limited service because of a forbidden TA will be able to select a PLMN on which the IMS emergency call will be possible. This generic issue (already raised by SA2), can anyway not be solved easily by an AS solution. So this issue cannot be an argument to prefer e.g. solution 1/2/5 to solution 3/3bis. For the moment we would tend to think that the issue could be solved by letting the UE trying several times (the case is anyway marginal).

	NSN/Nokia
	Unnecessary complication considering the case is very rare


Summary: Since the only proponent of this solution also support 3b, perhaps there is not much interest in this solution anymore?
2.4 Solution 3bis
One bit in SIB1 and fixed position. If primary PLMN supports limited service mode emergency call, it is fine. If some other PLMN supports limited service mode emergency call, it should be the second one in the list.
Then UE needs to try maximum twice to find the network who supports an emergency call in the limited service mode.
	Company
	Comments

	NEC
	We think that this proposal from NSN is OK if it is acceptable from user experience viewpoint to try several times for an emergency call. 

The same drawback as for solution 3 w.r.t to roaming UE’s with USIM applies here, but also the same explanation applies. 

	NSN/Nokia
	The solution is simple. And considering the case is rather rare, standard doesn’t need to be optimized too much at the cost of complexity

	ALU
	(U)SIMless UEs will also have to go through multiple PLMN selection process.  

USIM based UEs should try their normal PLMN first.  So for this case, the UE will have to try max 3 times before getting access.  

USIM based UEs for whom PLMN selection will fail for EC is rare.  Should not design the system for rare case especially when it has a negative impact on other cases.


Summary: There are at least 2 supporting companies for this proposal as this does not require any additional signalling.  But other companies do not see this solution as a good solution that addresses the vast majority of cases.
2.5 Solution 4
Replace the IE imsEmergencySupportIndicator-r9 in SIB1 by a 2 bits indicator having the following meaning: 

00– IMS emergency call not supported by any of the PLMN’s in the list.

01 – IMS emergency call is supported, and a supporting PLMN is in the first position in the list and it is the Primary PLMN.

10 – IMS emergency call is supported, the Primary PLMN does not support the feature, and a supporting PLMN is in second position.

11 – Reserved
	Company
	Comments

	ALU
	This can address the problem for (U)SIMless UEs.

But for USIM based UEs, this does not fully address the remaining problem – for UE to know if its “normally” selected PLMN supports IMS Emergency calls or not.

	ZTE
	Agree with ALU’s comments.

	NEC
	Same comments as for solution 3 apply. The difference here is that it’s not possible to put the additional bit on SIB2. So we have a preference for solution 3 (or 3bis). 

	NSN/Nokia
	Unnecessary complication considering the case is very rare


Summary: No real proponents for this solution.  Can be taken out of further discussion.
2.6 Solution 5

Provide supported PLMN list in RRCConnectionSetup message.  
	Company
	Comments

	ALU
	This can work but the UE implementation impact to perform PLMN selection after receiving the RRCConnectionSetup needs to be discussed

	ZTE
	Since the selected PLMN will only be included within RRC connection setup complete message, UE can select PLMN after UE receiving RRC connection setup message. So It is hard to say UE’s implemetation will be impacted. And this solution only requires signaling extension for the intended UE for emergency services. So signaling overhead is minimum. 

	NEC
	We agree with ALU that the PLMN selection in the UE would be impacted. Currently, the PLMN selection is performed before requesting the RRC connection for the attach. So a secondary PLMN selection after receiving the RRCConnectionSetup message would be needed? This needs to be investigated. 

	NSN/Nokia
	We also agree with ALU and NEC that PLMN selection in the UE will be impacted. Again considering the case is rare, this kind of UE impact is not desirable.

	Huawei
	Agree that impact on PLMN selection in the UE should be discussed further.


Summary: There was no consensus on whether this will have impact on UE PLMN selection even though some companies expressed some concerns, no show stopper was mentioned.

2.7 Solution 6

Configurable MME/PLMN selection function in eNB to be used when regulations does not require authentication.  The details of how the solution would work for the different cases was clarified as:

case a) Only Normal state UEs:  UE is already normally attached.  Emergency calls are originated by SR.  Nothing additional need to be considered. SIMless dont' get service and does not need attention.

Case b) Only Authenticated UEs but could be in limited service mode (the now famous case!);consider eNB is configured not to do PLMN selection:  If the UE choses its preferred PLMN it is likely to offer EC and , while it may succeed in most cases, there is a possibility of failure.  In case of failure, UE will have to try again.  We can continue discussion on whether we need another solution for this case. SIMless dont' get service and does not need attention.

Case c) IMSI required, authentication optional;  eNB is configured to do PLMN selection: UE will be directed to PLMN supporting emergency call if the selected PLMN does not support EC.  Guaranteed success first time.  SIMless UE will also get directed to an MME/PLMN supporting EC but they won't get service in the end.

case d) All UEs allowed; eNB is configured to do PLMN selection: UE with and without SIM will be directed to PLMN supporting emergency call if the selected PLMN does not support EC. Guaranteed success first time for all UEs.

Other clarifications on the solution:

Since the MME knows the UE PLMN selected is different from the network selected PLMN and it can avoid authenticating this UE as this allowed by the regulation. So I don’t think there is a Kasme issue here.

It has no impact on the UE, it is entirely optional in the eNB, requires no additional signalling
	Company
	Comments

	Samsung/ALU
	Propose to use this solution as the baseline for further optimisation for case b)

	NSN
	This solution is an optimization and consider 3b) as a simpler solution

	ZTE
	Agree with ALU comments.  Feel that UE trying multiple times is not likely.

	NEC
	Agree it may be a good solution for case c) and d).  

But this is not within the scope of the discussion as per SA2 LS.  

	ALU/Samsung
	SA2 did not consider case c) and d) and hence their LS does cover these cases.

	
	


2.8 Other comments expressed
QC questioned whether such hacks should be employed to save a few bits.

There was discussion on whether case b) in SA2 stage 2 where the UE’s normal PLMN does not support EC is a rare case.  Although this seems to be the general view, there was no total agreement on this.

It was also pointed out that (U)SIMless cases need to be handled.

The following relevant text  from other specifications were provided by ZTE during the discussion: 

22.101 section 10.1.2:

A UE that is connected to a domain in which it is possible for the UE to make calls, should use that domain to make an emergency call. In the case where an emergency call attempt by a UE fails, the UE should automatically make a second attempt on the other domain if the UE supports it.

TS 23.122,   4.4.3.1.1  Automatic Network Selection Mode Procedureï¼š

If there were one or more PLMNs which were available and allowable, but an LR failure made registration on those PLMNs unsuccessful or an entry in any of the lists "forbidden LAs for roaming", "forbidden TAs for roaming", "forbidden LAs for regional provision of service" or "forbidden TAs for regional provision of service" prevented a registration attempt, the MS selects the first such PLMN again and enters a limited service state.

It was commented that SA2 did not discuss cases c and d (authentication not required) and the LS does not apply to this case.  But one company expressed the view that the scope of the SA2 LS applies for all cases.

There was discussion on how much can be left to UE implementation.  There was no consensus on whether UE retries in multiple PLMN .
3 Summary and recommendations

 Based on the above discussion, a list of proposals (with a good understanding of the proposals) are now available.  However, no conclusion could be drawn on adopting with a specific solution.

It is proposed that the meeting discuss and agree on a specific solution.
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