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1. Introduction

The purpose of this document is to discuss about adding 1 TC to check IMS-capable UEs to perform an emergency call via CS domain in case of IMS voice not available when both IMS Voice over PS session indicator (VoPS) and Emergency bearer services indicator (EMC_BS) are set to supported (=1).

The purpose of this test case is roaming scenario where VPLMN sets VoPS=1 although there is no VoLTE roaming agreement.
2. Discussion

In roaming scenario, the latest TS 23.401 requires VPMLN to set VoPS not supported (=0) if there is no VoLTE roaming agreement between HPMLN and VPMLN [1]. However, some VPMLN sends Attach/TAU accept message with VoPS=1 although there is no VoLTE roaming agreement, and this is violation of 3GPP specification. In case of S8HR, although the UE in VPLMN will succeed SIP registration in HPMLN, INVITE request will be rejected because there is no VoLTE roaming agreement. As a result, the call setup will fail. 
There are following alternatives to avoid this situation by modifying only HPMLN.

Alt1:
HPMLN rejects the establishment of PDN to IMS APN.
Alt2:
HPMLN REGISTER message when the UE requests IMS registration.

Alt3:
HPMLN rejects REGISTER message with Retry-After header field.
As for Alt1, even if HPMLN rejects the establishment of PDN to IMS APN, the error cause sent by MME depends on the implementation of VPMLN, so it may cause unexpected behaviour. Alt2 is a simple way, but the UE may retry to register again and again and this causes the excessive battery consumption. Alt3 covers this weak point of Alt2 because the UE cannot reattempt to perform registration for the time indicated by Retry-After header. Thus, Alt3 is best and considered as a common case in a roaming scenario. According to TS 24.229, the most suitable reject message is 503 to include Retry-After header field [2]. In this document, we focus on the scenario where HPMLN sends a 503 with Retry-After header field to REGISTER request when VPMLN sets VoPS=1 although there is no VoLTE roaming agreement.
In this scenario, because the UE is in IMS voice not available state, the IMS emergency call will fail even if VPMLN sets EMC_BS=1. According to Table H.1 in TS 23.167 indicated in Table 1 [3], if the UE performs the combined attach and both VoPS and EMC_BS are set to supported, which is case E in Table 1, the UE must use the same domain as for a non-emergency call. Therefore, the UE must select the CS domain for emergency session attempts in this scenario. However, there is no test case to check this behavior. As mentioned above, this scenario where the UE is in IMS voice not available state and both VoPS and EMC_BS are set to supported is not abnormal case, so we propose to make a TC to check this behavior.
Table.1 Domain Selection Rules for emergency session attempts for UTRAN and E-UTRAN radio access networks (refer to TS 23.167 Annex.H)
	
	CS Attached
	PS Attached
	VoIMS
	EMS
	First EMC Attempt 
	Second EMC Attempt

	A
	N
	Y
	Y 
	Y
	PS
	CS if available and supported

	B
	N
	Y
	N
	Y
	PS or CS if the emergency session includes at least voice.

PS if the emergency session contains only media other than voice.
	PS if first attempt in CS

CS if first attempt in PS

	C
	N
	Y
	Y or N
	N
	CS if available and supported and if the emergency session includes at least voice.
	No attempt is made in the PS domain

	D
	Y
	N
	Y or N
	Y or N
	CS if the emergency session includes at least voice.

PS if available and EMS is "Y" and emergency session contains only media other than voice.
	PS if available and EMS is "Y"

	E
	Y
	Y
	Y
	Y
	If the emergency session includes at least voice, follow rules in TS 22.101 [8] which say to use the same domain as for a non-EMC

PS if the emergency session contains only media other than voice.
	PS if first attempt in CS

CS if first attempt in PS

	F
	Y
	Y
	Y or N
	N
	CS if the emergency session includes at least voice.
	No attempt is made in the PS domain

	G
	Y
	Y
	N
	Y
	CS if the emergency session includes at least voice.

PS if the emergency session contains only media other than voice.
	PS

	EMC =
Emergency Session. EMC includes also normal calls initiated in the CS domain that are treated by the CS CN as emergency calls.

VoIMS =
Voice over IMS over PS sessions support as indicated by IMS Voice over PS session supported indication as defined in TS 23.401 [28] and TS 23.060 [2].

EMS =
IMS Emergency Services supported as indicated by Emergency Service Support indicator as defined in TS 23.401 [28] and TS 23.060 [2].

NOTE:
If the UE selects the CS domain and initiates a normal call using the dialled local emergency number (see clause 7.1.2), and the UE enters limited service state (e.g. due to a Location Registration failing), then the UE camps on an acceptable cell (see TS 23.122 [41]) and may proceed with the EMC by initiating an emergency call in limited service state.


3. Proposal

RAN5 needs to add 1 TC in TS 36.523-1 section 13.1 as below:
· Emergency Call setup from E-UTRA RRC_IDLE but IMS voice not available / IMS VoPS supported / EMC BS supported / UE performs emergency call via CS domain
This TC is applied only to IMS capable UEs from Rel.9, no need for IMS in-capable UEs. 
In RAN5#80, this is proposed by R5-184631 for TS 36.523-1 and R5-184633 for TS36.523-2.
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