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1. Introduction

Allowing different levels of emergency attach for UEs in limited service state has been discussed and agreed in SA2 #72 meeting in [2]. In this document we discuss the related issues from RAN2’s point of view. 
2. Discussion
In order to support IMS emergency call for UEs in limited service state per local regulation, it was agreed during SA2 #72 meeting in [2] that:
Depending on local regulation and an operator's policy, the MME may allow or reject an emergency attach request for UEs in limited service state.  Four different behaviours of emergency bearer support have been identified as follows:

a. Valid UEs only.  No limited service state UEs are supported in the network.  Only normal UEs that have a valid subscription, are authenticated and authorized for PS service in the attached location are allowed.  It is not expected that a normal UE would perform an emergency attach.  Normal UEs should be attached to the network and then perform a PDN Connection Request when an IMS emergency session is detected by the UE.  

b. Only UEs that are authenticated are allowed.  These UEs must have a valid IMSI.  These UEs are authenticated and may be in limited service state due to being in a location that they are restricted from service.  A UE that can not be authenticated will be rejected.

c. IMSI required, authentication optional.  These UEs must have an IMSI.  If authentication fails, the UE is granted access and the unauthenticated IMSI retained in the network for recording purposes. The IMEI is used in the network as the UE identifier. IMEI only UEs will be rejected (e.g., UICCless UEs).

d. All UEs are allowed.  Along with authenticated UEs, this includes UEs with an IMSI that can not be authenticated and UEs with only an IMEI.  If an unauthenticated IMSI is provided by the UE, the unauthenticated IMSI is retained in the network for recording purposes.  The IMEI is used in the network to identify the UE.

Based on the statement above, it is obviously beneficial for UE to know which level of emergency attach is allowed before initiating one, e.g. the UE may choose to select/reselect to another cell supporting right level of emergency attach instead of initiating in current cell, in order to reduce emergency call setup time. 
According to LS from CT1 [4] and SA2 [5], UEs in limited service state are required to get Emergency Call Support Indication on BCCH, so that they could setup emergency call more efficiently; UEs in normal state are suggested to be provided the support indication through NAS signalling. BCCH approach has major impact on RAN2, while NAS signalling approach has few impacts on RAN2. In this contribution, we first analyze the alternative ways of sending indicator on BCCH and then discuss the corresponding UE behaviour when receiving indication through BCCH, as well as through NAS signalling.
2.1    Possible ways of sending supporting levels of emergency attach on BCCH for limited state UEs.
· Alt.1).1 bit per level type indication :

levelAEmergencyCall

BOOLEAN,

levelBEmergencyCall

BOOLEAN, 

levelCEmergencyCall

BOOLEAN, 
levelDEmergencyCall

BOOLEAN

· Alt.2).2-bit enumerated indicator to indicate which level is supported:
networkSupportEmergencyLevel


ENUMERATED {modeA, modeB, modeC, modeD},

· Alt.3).1 bit to indicate whether all type of limited state UEs (level D emergency attach) are allowed to initiate emergency attach.:

allEmergencyCall





BOOLEAN
I.e. UICCless UEs should only camp on the network where this indicator is set to ‘true’. UEs having an IMEI (both authenticated and unauthenticated) in limited state can choose whether to camp on the cell with the indicator set to ‘false’ or follow NAS signaling indication in initial Attach Failure Response to camp on a correct cell.  
· Alt.4).1 bit to indicate whether only normal state UEs (level A emergency attach) are allowed to initiate emergency attach:

limitedEmergencyCall





BOOLEAN
I.e. when this indicator is set to ‘false’, only normal state UEs are allowed to initiate emergency call and UEs in limited state should select/reselect/ to a network with the indicator set to ‘true’ ; When the indicator is set to ‘true’ and the local regulation haven’t defined supported levels, all UEs in limited state can initiate successful emergency calls. When the indicator is set to ‘true’ and the local regulation have defined supported levels, UEs in limited state are allowed to initiate emergency attach with a possibility to fail. 
Alt4 uses the fewest bits however can’t achieve the goal to save the setup time when the network does not support the required emergency mode. Not that saving the setup time for limited state UEs is the only reason why the BCCH indicator is introduced.
Alt3 uses the fewest bits and meet the requirement in all situations.

Alt2 need 1 more bit and can meet the requirement in all situations

Alt1 is obviously not a good solution.
Proposal 1:
It is proposed that RAN2 discuss the three alternatives above and make an agreement on them.
2.2  RAN sharing

In RAN sharing case, different MMEs belonging to different PLMNs may have independent EMC attach capability, however sharing the same RAN. With BCCH approach in section 2.1, UEs would get confused about which PLMN’s capability the indicators belong to.
Proposal 2:
In RAN sharing case, have 1 group of BCCH indicators per PLMN to indicate the supporting level of emergency attach for each PLMN.
Optimization for Alt1:
PLMN-IdentityInfo ::=




SEQUENCE {


plmn-Identity






PLMN-Identity,


modeAEmergencyCall





BOOLEAN,


modeBEmergencyCall





BOOLEAN, 


modeCEmergencyCall





BOOLEAN, 

modeDEmergencyCall





BOOLEAN
Optimization for Alt2:
PLMN-IdentityInfo ::=




SEQUENCE {


plmn-Identity






PLMN-Identity,


networkSupportEmergencyMode



ENUMERATED {mode1, mode2, mode3, mode4}
Optimization for Alt3:

PLMN-IdentityInfo ::=




SEQUENCE {


plmn-Identity






PLMN-Identity,


allEmergencyCall





BOOLEAN
2.3 UE behaviour when receiving EMC Attach Allowing Level indicator
In order to initiate emergency call, UEs in limited service state should move or attach to network which supports appropriate level of emergency call. The following part discusses the UE behavior when receiving EMC Attach Allowing Level indicator from network. As an example, Alt2 in section 2.1 is discussed here.
1) UEs in normal state
UEs in normal state could camp on current network regardless of which level of emergency call the network support. It shall receive emergency call supporting level indication from NAS signalling and if the current network does not support emergency call of normal state UEs, the UE shall reselect to a network that supports the level emergency call before initiating emergency call.
2) UEs in limited service state having an authenticated IMSI

If the network indicates that level A emergency attach is supported, UEs in limited state with authenticated IMSI should select/reselect/ to a network that supports level B/C/D emergency attach to camp on, otherwise the UEs could camp on current network.
3) UEs in limited service state having an unauthenticated IMSI

If the network indicates that level A/B emergency attach is supported, UEs in limited state with unauthenticated IMSI should select/reselect/ to a network that support level C/D emergency attach to camp on. Otherwise the UEs could camp on current network.

4) UEs in limited service state with only IMEI (e.g., UICCless UEs)

If the network indicates that level A/B/C emergency attach is supported, UICCless UEs should select/reselect/ to a network that supports level D emergency attach to camp on. Otherwise the UEs could camp on current network.
Proposal 3:
To discuss the possible UE behaviour when receiving EMC Attach Allowing Level indicator.
3. Conclusion
This document discusses about introducing the allowing levels of emergency attach. The possible approaches of sending level indicators and related UEs behaviour are considered. The following way forward is proposed: 
Proposal 1:
It is proposed that RAN2 discuss the four alternatives above and make an agreement on them.

Proposal 2:
In RAN sharing case, have 1 group of BCCH indicators per PLMN to indicate the supporting level of emergency attach for each PLMN.
Proposal 3:
To discuss the possible UE behaviour when receiving EMC Attach Allowing Level indicator.
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