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This paper takes a 'reset' look at the topic of emergency number list provision, management and use for 5GS; considering what is existing presently in 24.008, 24.301 and proposes a holistic way forward which consolidates the varied ways of providing and managing such emergency numbers.
1.
Introduction

In recent CT1 meetings there has been much discussion of provision of emergency numbers list in 5GS, enhancing on the existing NAS method detailed in 24.008 and 24.301. In particular, at previous CT1#108, CRs and pCRs to 24.301 and 24.501 (see C1-180491, C1-180492, C1-180493, C1-180494) were proposed, discussed and postponed. This discussion paper aims to take a 'reset' look at this topic taking into consideration and observations of not just what has been postponed but also the present method of delivery of local emergency numbers (in 24.008 and 24.301) and what since Rel-14 can be provided to the UE over WLAN. After that, this paper propose a holistic way forward which consolidates the varied ways of providing and managing such emergency numbers.

2.
Discussion

Over the previous few CT1 meetings, CT1 has discussed the following:-

From CT1#105 (Krakow)
	C1-173595
	Extended provisioning of local emergency numbers with associated sos-URNs
	pCR 24.890


From CT1#106 (Kochi)

	C1-174349
	Implementation options for providing sos-URNs
	pCR 24.890


From CT1#107 (Reno)

	C1-174829
	IE proposal for emergency number with associated sos URN
	pCR 24.890

	C1-174711
	Handling of local emergency numbers issues
	pCR 24.890

	C1-174712
	Emergency call re-attempt issues
	pCR 24.890

	C1-174732
	Handling of local emergency numbers issues (alt 2)
	pCR 24.890


From CT1#108 (Gothenburg)

	C1-180491
	NAS Single Extended Emergency Number List
	pCR 24.501

	C1-180493
	Introducing IEs for emergency category and emergency types
	pCR 24.501

	C1-180492
	Emergency Number List IE
	CR 24.301

	C1-180494
	Introducing IEs for emergency category and emergency types
	CR 24.301


and from those Intel makes the following observations:-

Observation i)
In Rel-15, with 5GS, the NW will be able to delivery to the UE, a list of emergency numbers that have a "URN" format or an emergency service category indication.


Observation ii)
The existing Emergency Number List IE in 24.008, subclause 10.5.3.13, will still need to be supported (i.e provided to the UE). This is so, if only that some Operators might wish not to support provision of these new format of emergency numbers and that support of emergency call through CS domain must always be possible.


Observation iii)
The existing Emergency Number List IE in 24.008, subclause 10.5.3.13, is only 50 octets in length. That is not long enough to support emergency numbers that have a "URN" format.


Observation iv)
The existing CS domain Call Control (of 24.008, clause 5), need not support and will not recognize this new form of emergency numbers, but detection of UE initiate emergency call by CC through use of existing Emergency Number List IE in 24.008, subclause 10.5.3.13 will still need to be supported. Indeed there is not a way for CC of 24.008 to "decipher" URNs.


Observation v)
The "new" emergency numbers, especially because of their format with URN, is targeted for PS domain use, for the IP CAN session control to detect UE initiated emergency calls.
Note: 24.890, subclause 12.1.3.4 specifically says
"The local emergency numbers received from the network are valid only in networks in the same country as where the UE received them and are only used to establish emergency sessions in the PS domain"

Observation vi)
Whilst a view exist that support of the new emergency numbers ought to be carried back to Rel-14 (i.e. in LTE, Rel-14 LTE, the IPCAN provides emergency session support), there is presently no stage 1 (SA1) requirement for this in Rel-14.

Observation vii)
Whilst a view exist that the new emergency numbers list is only valid in the PLMN that provides the list and has to be deleted if UE moves to another PLMN even in same country, there is no Stage 1 requirement for this.
Note: It is further observed that the legacy emergency numbers list received in one PLMN remains valid even if UE moves to another PLMN which did not update/provide the legacy emergency numbers - so long as the UE is in same country.
From previous discussions, postponed documents and our observations, we deduce that there are the following issues to resolve:-
Issue 1)
Do we expand the existing Emergency Number List IE in 24.008, subclause 10.5.3.13, or do we go for a new separate IE?


Issue 2)
Do we opt for this new format emergency numbers be applicable only for emergency calls initiated through PS domain and not applicable for detecting emergency calls through CS domain?
i.e the existing Emergency Number List IE in 24.008, subclause 10.5.3.13, is used for both CS and PS domain, but the new format emergency numbers are used only for PS domain


Issue 3)
Does NAS now handle and manage one local emergency numbers lists? or two?
Note: It is not NAS that uses these entries of emergency numbers to determine whether a UE initiated call is an emergency call/session. 


Issue 4)
Where should the NAS's handling of this new format emergency numbers list be documented?
By expanding 24.301 subclause 5.3.7? Or in a new subclause in 24.501?
Would such "distributed" documentation/specification be efficient and clear for implementers? The cases of inter-system changes and applicability of these different emergency numbers could also be obscured if requirements are not put in one place/specification.
Issue 5)
No Stage 1 service requirements exist to cover observation vi) and vii). 


3.
Proposals and conclusions

Through observations ii), iii) and iv), we get a clear view that the existing emergency numbers list (of 24.008) will remain in need, and together with observation v) one could argue that the existing emergency numbers of 24.008 is for use in CS domain while the new format emergency numbers are for use in the PS domain. This leads to our first proposal
· Proposal 1:
For the provision of emergency numbers, the NAS will consider that it is provisioned (by the NW) with a list of emergency numbers for use in the CS domain or with a list of emergency numbers for use in the PS domain or with both lists.
Given that some operators or even national regulators, have no wish to support the new emergency numbers with URN formats, Intel would suggest then that the existing emergency numbers list must continue to be provided, if it is already so provided. This will not only ensure continued support for local emergency numbers in CS domain (i.e what is presently in 24.008), it will also allow the PS domain to derive the URN type of emergency numbers (as is done presently in pre-Rel-15). This leads to our next proposal
· Proposal 2:
If an operator should choose to provide local emergency numbers, but for deployment and regulatory reasons he does not wish not to support the new URN format emergency numbers, then the existing emergency numbers list as presently specified in 24.008 can be delivered to the UE. For this case, i.e. if the UE receives only one list with local emergency numbers in the legacy format, the UE will use the list for both CS and PS domain.
Because we consider it more optimal to have a list of emergency numbers for the CS domain and another list of emergency numbers for the PS domain, we would propose that the new emergency numbers be specified as a new IE. This would also bring about the benefit that at registration updates, the operator can choose to update either or both of these list of emergency numbers.
· Proposal 3:
The existing emergency number list will be kept separate from the new emergency numbers list and each are supported by individual IEs.

Presently, in 24.008 the handling of the emergency number list is specified in the individual procedure descriptions for location update, GPRS attach and RAU, whereas in 24.301 the requirements are specified in one common place (in 24.301, subclause 5.3.7). In this subclause it is also clarified that there is a single list of emergency numbers in the UE which can be provided and updated via EMM, GMM and MM procedures. As a consequence of the requirements in 24.008 and 24.301, the emergency numbers are applicable to both CS and PS domain.The reason for that decision (in Rel-8) was that for a multi-mode UE, there is then common requirements and behaviour in UMTS and in LTE/EPC. Now for 5GS and for Rel-15, UEs will continue to be multi-mode devices, and the current description in 24.301 will in any case need to be updated, e.g. to take also 5GMM procedures/N1 mode into account. So Intel propose to keep to the decision made in Rel-8. This will give the added advantage that these new emergency numbers can be introduced into EPC/LTE Rel-15 in a consolidated manner.
· Proposal 4:
The handling by NAS of the new emergency numbers will be specified in a common subclause in 24.301 where the handling of the existing emergency numbers list (for 3G and 4G) is documented and whose requirements continue to be applicable.

The proposals above taken as a whole covers also observation vi). Especially with having a list of emergency numbers that is specific to CS domain and another list specific to PS domain along with the implications of Proposal 4, this means that a UE in LTE Rel-15 or 5GS having received a list of emergency number applicable for PS domain could still use that list of emergency numbers (for PS domain) when it does a move to LTE Rel-14. The reasoning here is that already in 24.301 subclause 5.3.7 there is this following requirement 
If no Local Emergency Numbers List is contained in the ATTACH ACCEPT or in the TRACKING AREA UPDATE ACCEPT message, then the stored Local Emergency Numbers List in the user equipment shall be kept, except if the user equipment has successfully registered to a PLMN in a country different from that of the PLMN that sent the list
So whatever list for PS domain that the UE receives in Rel-15, if that UE moves to a pre-Rel-15 LTE NW that does not provide it the new emergency numbers, that UE will keep using what it already has – until a new list is provided or the existing list is cleared out or no longer valid.

Conclusion: 
Intel concludes that the Proposals above taken as a whole resolves all the issues but issue 5) identified in previous section and meet the requirements and observations – except Observation vii) - that we understand to exist.
