3GPP TSG-RAN WG2 #112-e	R2-2010202
Electronic, 2 Nov – 13 Nov 2020

[bookmark: Source]Agenda Item:		6.16	NR Other
Source:		Huawei, HiSilicon
Title:				Discussion on emergency services in RAN sharing scenario
WI code(s):		TEI16
Document for:	Discussion and Decision
Introduction
[bookmark: OLE_LINK30]Emergency services includes IMS emergency call and eCall over IMS according to TS 38.300 [1]. For the two features, there are some ambiguities in RAN sharing scenario in both stage-2 and stage-3 specifications, so this paper is to discuss the issues and potential solutions.
Discussion
2.1	Supporting eCall over IMS in RAN sharing scenario
[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK8]In TS 38.300 [1], section 16.5.2 is for IMS emergency call, and section 16.5.3 is for eCall over IMS. In section 16.5.2, there is a description about when to set ims-EmergencySupport to “support”, and the RAN sharing scenario has been included. Specifically, if at least one of the PLMNs in a shared environment supports IMS emergency bearer services, the indicator ims-EmergencySupport is set to “support”. In comparison, there is no specification about when to set eCallOverIMS-Support to “support”. Details can be found in section 5 Annex. 
[bookmark: OLE_LINK22][bookmark: OLE_LINK21]In the SIB1 field descriptions of TS 38.331 [2], there is also no description how the UE understands the field eCallOverIMS-Support in network sharing scenario. Therefore, the UE does not know whether all of the PLMNs support eCall over IMS or at least one of the PLMNs supports eCall over IMS when the field eCallOverIMS-Support is set to “true” in the case of network sharing. It may impact the UE behaviors. 
In addition, in section 5.16.4.1 of TS 23.501 [3], it is mentioned that the AS broadcast indicator indicates that the PLMN, or all the PLMNs in the case of network sharing support eCall over IMS. Details can be found in section 5 Annex. 
Observation 1: RAN2 specs are missing the definition for supporting eCall over IMS in network sharing scenario.

For the SA2 definition “The Access Stratum broadcast indicator … minimally indicates that the PLMN, or all of the PLMNs in the case of network sharing  … support eCall Over IMS”, we understand that the UE can consider that all of the PLMNs support eCall over IMS if this indicator is set to “true” in network sharing scenario.
[bookmark: OLE_LINK25]Proposal 1: It is proposed RAN2 to confirm that the UE considers that all of the PLMNs support eCall over IMS if the indicator eCallOverIMS-Support is set to “true” in network sharing scenario.

[bookmark: OLE_LINK14]For proposal 1, we see potential RAN2 impacts as below:
· For TS 38.300 [1], we prefer to add one clarification, e.g. the broadcast indicator is determined in the manner specified in TS 23.501 [3].
· For TS 38.331 [2], we prefer to add one clarification to the field description of eCallOverIMS-Support, e.g. If the field is set to “true” in RAN sharing scenario, the UE can consider that all of the PLMNs in network sharing support eCall over IMS.

[bookmark: OLE_LINK20]2.2	Supporting IMS emergency call in RAN sharing scenario
In section 16.5.2 of TS 38.300 [1], there is a description about when to set ims-EmergencySupport to “support”, and the RAN sharing scenario has been included. 
	16.5.2	IMS Emergency call
An IMS Emergency call support indication is provided to inform the UE that emergency bearer services are supported. In normal service state the UE is informed if the PLMN supports emergency services through an Emergency Service Support indicator in the Attach and TAU procedures (see TS 23.501 [3]). In limited service state and for emergency services other than eCall over IMS, a UE is informed about if a cell supports emergency services over NG-RAN from a broadcast indication (ims-EmergencySupport). The broadcast indicator is set to "support" if any AMF in a non-shared environment or at least one of the PLMN's in a shared environment supports IMS emergency bearer services.



But the corresponding description is not provided in SIB1 field descriptions of TS 38.331 [2]. If provided, it is good for the UE to perform the correct behaviors. 
	SIB1 field descriptions

	<Partially omitted>

	ims-EmergencySupport
Indicates whether the cell supports IMS emergency bearer services for UEs in limited service mode. If absent, IMS emergency call is not supported by the network in the cell for UEs in limited service mode.

	<Partially omitted>



[bookmark: OLE_LINK29]Observation 2: The Support of IMS emergency call in RAN sharing scenario is missing in RAN2 stage-3 specification.

As analyzed above, we think that supporting IMS emergency call in RAN sharing scenario will impact the TS 38.331 [2]. It is expected to add a clarification about how the UE understands if ims-EmergencySupport is set to “true” in network sharing scenario in TS 38.331 [2], e.g.:
	SIB1 field descriptions

	<Partially omitted>

	ims-EmergencySupport
[bookmark: OLE_LINK23]Indicates whether the cell supports IMS emergency bearer services for UEs in limited service mode. If absent, IMS emergency call is not supported by the network in the cell for UEs in limited service mode. If the field is set to “true” in RAN sharing scenario, the UE can consider that at least one of the PLMNs in network sharing supports IMS emergency bearer services.

	<Partially omitted>



Proposal 2: It is proposed to add a clarification for ims-EmergencySupport in TS 38.331:
If the field is set to “true” in RAN sharing scenario, the UE can consider that at least one of the PLMNs in network sharing supports IMS emergency bearer services.
 
Conclusion
In this paper, based on the existing SA2 and RAN2 specifications, we have provided analysis on potential RAN2 impacts due to supporting emergency services in RAN sharing scenario. 
Firstly we have the following observations:
Observation 1: RAN2 specs are missing the definition for supporting eCall over IMS in network sharing scenario.
Observation 2: The Support of IMS emergency call in RAN sharing scenario is missing in RAN2 stage-3 specification.

Secondly, it is proposed:
Proposal 1: It is proposed RAN2 to confirm that the UE considers that all of the PLMNs support eCall over IMS if the indicator eCallOverIMS-Support is set to “true” in network sharing scenario.
Proposal 2: It is proposed to add a clarification for ims-EmergencySupport in TS 38.331:
If the field is set to “true” in RAN sharing scenario, the UE can consider that at least one of the PLMNs in network sharing supports IMS emergency bearer services.

[bookmark: _GoBack]Based on above proposals, the relevant changes can be found in section 6.
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Annex
TS 38.300:
	16.5.2	IMS Emergency call
An IMS Emergency call support indication is provided to inform the UE that emergency bearer services are supported. In normal service state the UE is informed if the PLMN supports emergency services through an Emergency Service Support indicator in the Attach and TAU procedures (see TS 23.501 [3]). In limited service state and for emergency services other than eCall over IMS, a UE is informed about if a cell supports emergency services over NG-RAN from a broadcast indication (ims-EmergencySupport). The broadcast indicator is set to "support" if any AMF in a non-shared environment or at least one of the PLMN's in a shared environment supports IMS emergency bearer services.
16.5.3	eCall over IMS
NG-RAN broadcast an indication to indicate support of eCall over IMS (eCallOverIMS-Support). UEs that are in limited service state need to consider both eCallOverIMS-Support and ims-EmergencySupport to determine if eCall over IMS is possible. UEs that are not in limited service state need to only consider eCallOverIMS-Support to determine if eCall over IMS is possible.



TS 23.501:
	5.16.4 Emergency Services
5.16.4.1 Introduction
<Partially omitted>
A serving network shall provide an Access Stratum broadcast indication from NG-RAN (NR or E-UTRA connected to 5GC) to UEs indicating whether eCall Over IMS is supported:
-	When an E-UTRA cell is connected to EPC and 5GC, the cell broadcasts separate Access stratum broadcast indication for 5GC and EPC to indicate support of eCall over IMS by 5GC and EPC.
-	A UE that is not in limited service state determines that the NG-RAN cell supports eCall Over IMS via 5GC using the broadcast indicator for eCall over IMS. Emergency calls for eCall over IMS are not supported over non-3GPP access.
NOTE 1:	The Access Stratum broadcast indicator is determined according to operator policies and minimally indicates that the PLMN, or all of the PLMNs in the case of network sharing, and at least one emergency center or PSAP to which an eCall Over IMS can be routed, support eCall Over IMS.
-	A UE in limited service state determines that the cell supports eCall Over IMS using both the broadcast indicator for support of Emergency Services over NG-RAN and the broadcast indicator of NG-RAN for eCall over IMS. Emergency calls for eCall Over IMS are not supported over Non-3GPP access.
NOTE 2:	The broadcast indicator for eCall Over IMS does not indicate whether UEs in limited service state are supported. So, the broadcast indicator for support of Emergency Services over NG-RAN that indicates limited service state support needs to be applied in addition.
<Partially omitted>




Proposed changes
Changes to TS 38.300

[bookmark: _Toc20388075][bookmark: _Toc29376155][bookmark: _Toc37232053]16.5	Emergency Services
[bookmark: _Toc20388076][bookmark: _Toc29376156][bookmark: _Toc37232054]16.5.1	Overview
NG-RAN provides support for Emergency Services either directly or through fallback mechanisms towards E-UTRA. The support of Emergency Services is broadcast in system information (see TS 38.331 [12]).
[bookmark: _Toc20388077][bookmark: _Toc29376157][bookmark: _Toc37232055]16.5.2	IMS Emergency call
An IMS Emergency call support indication is provided to inform the UE that emergency bearer services are supported. In normal service state the UE is informed if the PLMN supports emergency services through an Emergency Service Support indicator in the Attach and TAU procedures (see TS 23.501 [3]). In limited service state and for emergency services other than eCall over IMS, a UE is informed about if a cell supports emergency services over NG-RAN from a broadcast indication (ims-EmergencySupport). The broadcast indicator is set to "support" if any AMF in a non-shared environment or at least one of the PLMN's in a shared environment supports IMS emergency bearer services.
[bookmark: _Toc29376158][bookmark: _Toc37232056]16.5.3	eCall over IMS
[bookmark: OLE_LINK31][bookmark: OLE_LINK32][bookmark: OLE_LINK17]NG-RAN broadcast an indication to indicate support of eCall over IMS (eCallOverIMS-Support). UEs that are in limited service state need to consider both eCallOverIMS-Support and ims-EmergencySupport to determine if eCall over IMS is possible. UEs that are not in limited service state need to only consider eCallOverIMS-Support to determine if eCall over IMS is possible. The broadcast indicator is determined in the manner specified in TS 23.501 [3].
[bookmark: _Toc20388079][bookmark: _Toc29376159][bookmark: _Toc37232057]16.5.4	Fallback
RAT fallback towards E-UTRA connected to 5GC is performed when NR does not support Emergency Services and System fallback towards E-UTRA connected to EPS is performed when 5GC does not support Emergency Services. Depending on factors such as CN interface availability, network configuration and radio conditions, the fallback procedure results in either CONNECTED state mobility (handover procedure) or IDLE state mobility (redirection) - see TS 23.501 [3] and TS 38.331 [12].

Changes to TS 38.331

[bookmark: _Toc53006590][bookmark: _Toc52837950][bookmark: _Toc52836942][bookmark: _Toc46487064][bookmark: _Toc46444303][bookmark: _Toc46439466]6.2.2	Message definitions
<Partially omitted>
	SIB1 field descriptions

	cellSelectionInfo
Parameters for cell selection related to the serving cell.

	eCallOverIMS-Support
Indicates whether the cell supports eCall over IMS services as defined in TS 23.501 [32]. If absent, eCall over IMS is not supported by the network in the cell. If the field is set to “true” in RAN sharing scenario, the UE can consider that all of the PLMNs in network sharing support eCall over IMS.

	idleModeMeasurementsEUTRA
This field indicates that a UE that is configured for EUTRA idle/inactive measurements shall perform the measurements while camping in this cell and report availability of these measurements when establishing or resuming a connection in this cell. If absent, a UE is not required to perform EUTRA idle/inactive measurements.

	idleModeMeasurementsNR
This field indicates that a UE that is configured for NR idle/inactive measurements shall perform the measurements while camping in this cell and report availability of these measurements when establishing or resuming a connection in this cell. If absent, a UE is not required to perform NR idle/inactive measurements.

	ims-EmergencySupport
Indicates whether the cell supports IMS emergency bearer services for UEs in limited service mode. If absent, IMS emergency call is not supported by the network in the cell for UEs in limited service mode. If the field is set to “true” in RAN sharing scenario, the UE can consider that at least one of the PLMNs in network sharing supports IMS emergency bearer services.

	q-QualMin
Parameter "Qqualmin" in TS 38.304 [20], applicable for serving cell. If the field is absent, the UE applies the (default) value of negative infinity for Qqualmin.  

	q-QualMinOffset
Parameter "Qqualminoffset" in TS 38.304 [20]. Actual value Qqualminoffset = field value [dB]. If the field is absent, the UE applies the (default) value of 0 dB for Qqualminoffset. Affects the minimum required quality level in the cell.

	q-RxLevMin
Parameter "Qrxlevmin" in TS 38.304 [20], applicable for serving cell.

	q-RxLevMinOffset
Parameter "Qrxlevminoffset" in TS 38.304 [20]. Actual value Qrxlevminoffset = field value * 2 [dB]. If absent, the UE applies the (default) value of 0 dB for Qrxlevminoffset. Affects the minimum required Rx level in the cell.

	q-RxLevMinSUL
Parameter "Qrxlevmin" in TS 38.304 [20], applicable for serving cell.

	servingCellConfigCommon
Configuration of the serving cell.

	uac-AccessCategory1-SelectionAssistanceInfo
Information used to determine whether Access Category 1 applies to the UE, as defined in TS 22.261 [25].

	uac-BarringForCommon
Common access control parameters for each access category. Common values are used for all PLMNs, unless overwritten by the PLMN specific configuration provided in uac-BarringPerPLMN-List. The parameters are specified by providing an index to the set of configurations (uac-BarringInfoSetList). UE behaviour upon absence of this field is specified in clause 5.3.14.2.

	ue-TimersAndConstants
Timer and constant values to be used by the UE. The cell operating as PCell always provides this field.

	useFullResumeID
Indicates which resume identifier and Resume request message should be used. UE uses fullI-RNTI and RRCResumeRequest1 if the field is present, or shortI-RNTI and RRCResumeRequest if the field is absent.



<Partially omitted>
END OF CHANGE



