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Introduction
In an LS from SA2 “LS on Emergency Support in NR” [1], SA2 articulates the assumption that emergency services (necessary for emergency voice) will be supported in NR Release 15. 
In RAN Plenary #76 the LS was discussed and a reply was agreed [2]. It was concluded that:
“…support for Emergency Services and the corresponding support for Location Services is included in the scope for release 15 work. Support for Emergency Services and the corresponding support for Location Services will be specified by June 2018, and will be applicable for both a non-standalone NR UE that is supported with a LTE PCell and for a standalone NR UE.”
[bookmark: _Hlk484966161]The NR WID was subsequently updated [3] to particularly address aspects of positioning.
This paper discusses the emergency support stage 2 description in 38.300
[bookmark: _Ref178064866]Discussion
In 36.300, there is an IMS Emergency Call description for E-UTRAN. It is proposed to include a corresponding description in 38.300. Even though emergency call has not progressed far in RAN2 there are a few aspects that we think can be agreed and included in the stage 2 description already at this point. 
Support for IMS Emergency calls
In SA2, Emergency Services has already been addressed and in 3GPP TS 23.501, it is stated that: 
5.16.4	Emergency services
Editor's note:	This could include functional description for supporting emergency services in 5G system, including support for unauthenticated emergency services.
-	IMS emergency service is supported with emergency PDU session service by establishing a PDU session with an Emergency APN (or DNN).
-	UE determines whether the serving network support IMS emergency service support for UE in limited service state, as specified in TS 23.122 [17], is based on Access Stratum broadcast indication.
-	A serving network shall provide an Access Stratum broadcast indication to UEs as to whether eCall Over IMS is supported.
According to the above, there will be two broadcast indications in NR that relate to IMS Emergency. This is the same as in E-UTRAN and we think that it is straightforward to inherit these and assume similar indicators in E-UTRAN. 
[bookmark: _Toc485382540][bookmark: _Toc485382631][bookmark: _Toc485278618][bookmark: _Toc485394566][bookmark: _Toc485421757][bookmark: _Toc485421799][bookmark: _Toc485422112][bookmark: _Toc490253901][bookmark: _Toc490254148]Include an ims-Emergency support indicator in NR broadcast for limited service mode UEs.
[bookmark: _Toc485382541][bookmark: _Toc485382632][bookmark: _Toc485278619][bookmark: _Toc485394567][bookmark: _Toc485421758][bookmark: _Toc485421800][bookmark: _Toc485422113][bookmark: _Toc490253902][bookmark: _Toc490254149]Include an eCallOverIMS-Support indicator in NR broadcast

In E-UTRAN, the criteria for setting the broadcast indicator for IMS Emergency is that an MME in a non-shared environment or at least one PLMN in a shared network environment supports IMS emergency bearer service. 
We think that these are valid conditions also for NR (AMF), but that it should be further verified with RAN3 what support indicators will be available / sent over NG-C.
[bookmark: _Toc485278620][bookmark: _Toc485382542][bookmark: _Toc485382633][bookmark: _Toc485394568][bookmark: _Toc485421759][bookmark: _Toc485421801][bookmark: _Toc485422114][bookmark: _Toc490253903][bookmark: _Toc490254150]RAN2 should get further input from RAN3 before specifying the conditions for when and how to set the ims-Emergency support and eCallOverIMS-Support indicators.
[bookmark: _Hlk485289213]Lack of IMS Emergency Support in Core Network
In E-UTRAN,it is stated that: 
“If at the time of an IMS emergency call origination, the UE is already RRC connected to a CN that does not support IMS emergency calls, it should autonomously release the RRC connection and originate a fresh RRC connection in a cell that is capable of handling emergency calls.“
A similar mechanism can also be applicable to NR, both for RRC_CONNECTED and RRC_INACTIVE. 
However, as the exact conditions and relevant NAS procedures are not under RAN2 control, also this should be checked with SA2 and CT1, to make sure that descriptions are aligned. What can be concluded by RAN2 though, (assuming it is similar to E-UTRAN) is that RRC_INACTIVE could be treated in the same way as RRC_CONNECTED when there is no support for emergency bearer services.
[bookmark: _Toc485382543][bookmark: _Toc485382634][bookmark: _Toc485394569][bookmark: _Toc485421760][bookmark: _Toc485421802][bookmark: _Toc485422115][bookmark: _Toc485278621][bookmark: _Toc490253904][bookmark: _Toc490254151]Verify with SA2 and CT1 that procedures for initiation of IMS-Emergency calls in NR for UEs connected to a core network not supporting IMS Emergency can be inherited from E-UTRAN.
[bookmark: _Toc485382544][bookmark: _Toc485382635][bookmark: _Toc485394570][bookmark: _Toc485421761][bookmark: _Toc485421803][bookmark: _Toc485422116][bookmark: _Toc490253905][bookmark: _Toc490254152]UEs in RRC_INACTIVE connected to a core network that does not support IMS emergency bearer services shall follow the same procedures as UEs in RRC_CONNECTED when an IMS emergency call needs to be initiated.
Security
For E-UTRAN, the Stage 2 description include the following related to security: 
Security procedures are activated for emergency calls. For UE in limited service mode and the UE is not authenticated (as defined in TS 33.401 Section 15.2.2 [22]), ‘NULL’ algorithms for ciphering and integrity protection are used and the related keys are set to specified value and may be ignored by the receiving node. During handover from cell in non-restricted area to restricted area, security is handled normally with normal key derivation etc. for both the intra-LTE and inter-RAT handover. For inter-RAT handover from LTE, if ‘NULL’ Integrity Protection algorithms are used in LTE, security is stopped after the handover. For inter-RAT handover to LTE, security is activated after the handover with ‘NULL’ algorithms if security is not activated in the source RAT.
Even though it makes sense to inherit the same mechanism for NR, it needs to be verified with SA3 that their intentions for NR security, and in particular for limited service mode are the same as with E-UTRAN. 
[bookmark: _Toc485278622][bookmark: _Toc485382545][bookmark: _Toc485382636][bookmark: _Toc485394572][bookmark: _Toc485421762][bookmark: _Toc485421804][bookmark: _Toc485422117][bookmark: _Toc490253906][bookmark: _Toc490254153]RAN2 should verify security procedures related to IMS Emergency calls with SA3. 

LS to CT1, SA2 and SA3
As outlined above, several aspects of IMS Emergency need to be agreed between RAN2, CT1, SA2 and SA3 and it is proposed to send an LS, at least including questions indicated in the above proposals. 
[bookmark: _Toc485278623][bookmark: _Toc485382546][bookmark: _Toc485382637][bookmark: _Toc485394573][bookmark: _Toc485421763][bookmark: _Toc485421805][bookmark: _Toc485422118][bookmark: _Toc490253907][bookmark: _Toc490254154]Send an LS to CT1, SA2 and SA3 and RAN3 to reach agreement on aspects related to IMS Emergency call support in NR.
Stage 2 description
It is proposed to include a stage 2 description according to the text proposal in section 5 into TS 38.300
[bookmark: _Toc485382638][bookmark: _Toc485394574][bookmark: _Toc485421764][bookmark: _Toc485421806][bookmark: _Toc485422119][bookmark: _Toc490253908][bookmark: _Toc490254155]Include the stage 2 text proposal into TS 38.300
Conclusion

Based on the discussion in section 2 we propose the following:

Proposal 1	Include an ims-Emergency support indicator in NR broadcast for limited service mode UEs.
Proposal 2	Include an eCallOverIMS-Support indicator in NR broadcast
Proposal 3	RAN2 should get further input from RAN3 before specifying the conditions for when and how to set the ims-Emergency support and eCallOverIMS-Support indicators.
Proposal 4	Verify with SA2 and CT1 that procedures for initiation of IMS-Emergency calls in NR for UEs connected to a core network not supporting IMS Emergency can be inherited from E-UTRAN.
Proposal 5	UEs in RRC_INACTIVE connected to a core network that does not support IMS emergency bearer services shall follow the same procedures as UEs in RRC_CONNECTED when an IMS emergency call needs to be initiated.
Proposal 6	RAN2 should verify security procedures related to IMS Emergency calls with SA3.
Proposal 7	Send an LS to CT1, SA2 and SA3 and RAN3 to reach agreement on aspects related to IMS Emergency call support in NR.
Proposal 8	Include the stage 2 text proposal into TS 38.300

[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref484590735][bookmark: _Ref174151459][bookmark: _Ref189809556]S2-173700, LS on Emergency Support in NR, Nokia, 3GPP SA WG2 #121, Hangzhou, P.R. of China, May 15-19, 2017
[bookmark: _Ref484962202][bookmark: _Ref484591180]RP-171434, Reply LS on Emergency Support in NR, 3GPP TSG RAN #76, West Palm Beach, FL, USA 5th-8th June 2017
[bookmark: _Ref484963385]RP-171485, Revised WID on New Radio Access Technology, 3GPP TSG RAN #76, West Palm Beach, FL., USA, 5th-8th June 2017
[bookmark: _Ref484964351]R2-1704001, Report of 3GPP TSG RAN WG2 meeting #97bis, Spokane, USA, 3GPP TGS RAN WG2 #98, Hangzhou, P.R. of China, May 15th-19th 2017

[bookmark: _Ref485422035]Stage 2 Text Proposal
17.2 IMS Voice
17.2.X	IMS Emergency Call
A UE may initiate an IMS emergency call if the network supports it. A BCCH indicator is used to inform limited service mode UEs that IMS Emergency calls are supported. In addition, an eCall over IMS support indication is broadcast to inform UEs that eCall over IMS is supported.
Editor’s Note: Detailed criteria for when the indicators are set are FFS. It is assumed that similar rules as for E-UTRAN shall apply, but this should be confirmed with RAN3.
If, at the time of an IMS emergency call origination, the UE is already in RRC_CONNECTED or RRC_INACTIVE and connected to a CN that does not support IMS emergency calls, the following shall apply:
Editor’s Note: The exact procedure is FFS and shall be agreed with SA2
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