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1. Introduction
At SA#87E meeting, a LS [1] was approved. The LS is about eCall over NR and it is a reply LS to [2] (from 5GAA). SA has decided to support eCall over IMS over NR, so SA asks some WGs (including RAN2) to identify specification changes needed to support the feature and prepare the required CRs in Rel-16.

This paper provides technical analysis on how to implement the feature from RAN2 point of view.

2. Discussion

2.1
The current definitions of eCall over IMS in NR RAN2 specifications

In TS 38.300 [3], section 16.5 has defined emergency services, and section 16.5.3 is for eCall over IMS. In TS 38.331 [4], a parameter eCallOverIMS-Support has already been defined in SIB1, but it is not used in this release.

SIB1 ::=        SEQUENCE {

    [Partially omitted]
    servingCellConfigCommon             ServingCellConfigCommonSIB                                      OPTIONAL,   -- Need R

    ims-EmergencySupport                ENUMERATED {true}                                               OPTIONAL,   -- Need R

    eCallOverIMS-Support                ENUMERATED {true}                                               OPTIONAL,   -- Cond Absent

    [Partially omitted]
}

	Conditional Presence
	Explanation

	Absent
	The field is not used in this version of the specification, if received the UE shall ignore.

	Standalone
	The field is mandatory present in a cell that supports standalone operation, otherwise it is absent.


In contrast, the feature eCall over IMS has been specified in LTE and the related impacts are summarized as below:

· TS 36.300:
stage-2 description on the feature

· TS 36.304:
eCall only mode definition and UE NAS behaviors related to it

· TS 38.331:
signaling support and UE behaviors

Observation 1: In NR specifications, the eCall over IMS has been defined in stage-2 and stage-3 (signaling aspect), but the parameter eCallOverIMS-Support is not used.

Observation 2: TS 38.304 does not capture anything on eCall only mode like TS 36.304.

2.2
Potential RAN2 impacts due to eCall over IMS for NR

As analyzed in section 2.1, we think that the feature eCall over IMS for NR will involve at least three RAN2 specifications, i.e. TS 38.300, TS 38.304, and TS 38.331.

For TS 38.300 [3], it is now captured as below:

	16.5.3
eCall over IMS

NG-RAN broadcast an indication to indicate support of eCall over IMS (eCallOverIMS). UEs that are in limited service state need to consider both eCallOverIMS and ims-Emergency to determine if eCall over IMS is possible.




For the 1st sentence, it is aligned with signaling part of TS 38.331. For the 2nd sentence, it seems not aligned with the definitions in TS 23.501 [6]. In TS 23.501 (as shown in section 5.1 in this paper), there are basically two cases for UE to identify cell support of eCall over IMS:

(1) UE is not in limited service state:
use the indication of eCall over IMS in SIB

(2) UE is in limited service state:
use both the indication of eCall over IMS and the indication of Emergency Services in SIB

The current text in session 16.5.3 only captures (2), and (1) is missing. It is noted that TS 23.501 [6] does not support eCall over IMS for NR, but it is expected that the specification will be updated according to the LS [1].

Proposal 1: It is proposed to add a clarification for eCall over IMS in TS 38.300:

UEs that are not in limited service state need to only consider eCallOverIMS to determine if eCall over IMS is possible.
For TS 38.331 [4], based on observation 1, one easy way is to change the condition of the field eCallOverIMS-support from “Cond Absent” to “Need R”, i.e. to allow using this parameter from Rel-16. In addition, there should be also some changes in the procedural text correspondingly.

Proposal 2: It is proposed to keep the parameter eCallOverIMS-Support in SIB1 and change the condition from “Cond Absent” to “Need R”. The UE should forward the parameter to its upper layer if received in SIB1.
For TS 38.304 [5], based on observation 2, eCall only mode related description should be added as following TS 36.304 [8].

In TS 23.122 [7], the following text has been defined. 

	For an MS in eCall only mode, no LR requests are made except for performing EPS attach for emergency bearer services or registration for emergency services.


Such UE behaviours are suggested to be also added in TS 38.304, and potential impacts are:

· Add definition of eCall only mode

· Add one sentence to UE NAS, i.e. Control and restrict location registration for a UE in eCall only mode. It is noted that the sentence has already been captured in TS 36.304 [8] for similar purposes

Proposal 3: It is proposed to add a clarification on eCall only mode to TS 38.304, i.e. control and restrict registration for a UE in eCall only mode.
3. Conclusion
In this paper, based on the incoming LS [1] and existing RAN2 specifications, we have provided analysis on potential RAN2 impacts due to eCall over IMS for NR.

Firstly we have the following observations:

Observation 1: In NR specifications, the eCall over IMS has been defined in stage-2 and stage-3 (signaling aspect), but the parameter eCallOverIMS-Support is not used.

Observation 2: TS 38.304 does not capture anything on eCall only mode like TS 36.304.

Secondly, it is proposed:

Proposal 1: It is proposed to add a clarification for eCall over IMS in TS 38.300:

UEs that are not in limited service state need to only consider eCallOverIMS to determine if eCall over IMS is possible.
Proposal 2: It is proposed to keep the parameter eCallOverIMS-Support in SIB1 and change the condition from “Cond Absent” to “Need R”. The UE should forward the parameter to its upper layer if received in SIB1.
Proposal 3: It is proposed to add a clarification on eCall only mode to TS 38.304, i.e. control and restrict registration for a UE in eCall only mode.
Based on P1, P2 and P3, we have prepared the following CRs and draft reply LS as below:

· Draft CR to 38.300 [9]

· Draft CR to 38.304 [10]

· Draft CR to 38.331 [11]

· Draft reply LS [12]
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5. Annex

5.1
Potential RAN2 impacts due to eCall over IMS for NR

5.16.4
Emergency Services

5.16.4.1
 Introduction
[Partially omitted]
A serving network shall provide an Access Stratum broadcast indication from E-UTRA connected to 5GC to UEs indicating whether eCall Over IMS is supported:

-
When a 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 E-UTRA cell supports eCall Over IMS via 5GC using the broadcast indicator for eCall over IMS. UE shall originate emergency calls for eCall Over IMS only over E-UTRA connected to 5GC and shall not originate emergency calls for eCall Over IMS over NR. 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.

NOTE 2:
There is no restriction on handoff of an emergency call for eCall Over IMS to NR or on use of NR for call back by a PSAP.

-
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 E-UTRA connected to 5GC and the broadcast indicator of E-UTRA for eCall over IMS. Emergency calls for eCall Over IMS are not supported over NR and Non-3GPP access.
NOTE 3:
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 E-UTRA connected to 5GC that indicates limited service state support needs to be applied in addition.
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