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1. Introduction
Normally when UE attached to network for EMC service only EMC bearer will be established. Now the ambiguous issue is whether only EMC bearers left is equal to EMC Attached as when UE relocated into new MME the new MME will not aware the attach type UE done before. This issue is left open on SA2#76 meeting. On this contribution we try to analyse it and give two potential solutions to solve it.
2. Discussions
2. 1 EMC Attached Impact
Before we considering EMC attached definition, let’s first check the impact of EMC attached on UE and network based on the current specification. Those impacts can be divided into three aspects, 

A) MM procedure impact

a) Inactivity timer Impact. For the EMC attached UE will not trigger periodic registration but just go to EMC-DEREGISTERED state when the inactivity timer expired. And in the network similar behaviour will also be done. (Refer to TS23.401 section 4.3.12.3a). 
B) SM procedure impact

a) PDN connectivity Request impact. 
i. On network, the MME shall reject any PDN connectivity request from EMC attached UE. (Refer to TS23.401 section 5.10.2). 
ii. On UE, If UE is EMC attached, it is defined that UE can not initiate any other new PDN connection request. It can only get normal service after it do normal attached again (Refer to TS23.401 section 5.3.2.1).
C) Security impact. Normally security context will be established between UE and network. And if the NAS signalling is not security protected, it will be rejected by network. But if UE is EMC attached, it is possible that security context will not be established. And following NAS signalling will not be security protected and shall still be able to be handled by network.(Refer to TS23.401 section 5.3.8.2 )
2.2 Problem based on EMC bearer status
Now if UE camps on the original cell, it does not have any problem as the original MME/SGSN can detect whether UE is EMC attached and take the related action. The problem will encounter when UE move into a new cell and relocated into a new MME/SGSN. This is due to in the S10/S3/Gn/Gp interface the information whether UE is EMC attached will not be conveyed. Thus it is difficult for new MME/SGSN to judge whether UE is EMC attached. 

To solve that problem one solution that based on whether only EMC bearers are left has been proposed. Although this solution is a simple solution, we do see it has some problem as below: 

Scenario 1: A normal attached UE with only EMC bearer left. This may due to user has roamed into a restricted CSG then back to normal macro cell. After that any new PDN connectivity request will be rejected by network. But from user experience it seems unreasonable as UE may still camp on the same macro cell as before. 

Scenario 2: An emergency attached UE moves to a normal area with TAU succeeds. For this scenario, it will take a long time for UE to get normal service. That is the UE can get normal service only after the emergency call ends, RAN runs inactivity timer, UE moves to idle mode, TAU periodic timer runs, UE moves to deregistered state and performs PLMN selection. If a user is caught in the this scenario and he/she will try to call/SMS friends and family, current criterion descriptions cannot permit the user to do such normal services until normal attach after the timers expires or the user switches off/on his/her phone.
Considering that we rechecked the impact of proposed EMC attached definition to UE and network. The impact on section 2.1 can be listed as below,

A)  MM procedure impact, till now on the network only EMM-Registered is defined, no other special MM state defined for EMC service.

a) Inactivity timer Impact. For the EMC PDN connection the inactivity timer will be set separately on UE and network to monitor activity of EMC PDN connection. After the expiry of that inactivity timer UE and network shall consider that EMC PDN connection is not need and can be deactivated. 
i. On the EPS network if the EMC bearer is last PDN connection, it is natural UE and network should detach. So if based on whether only EMC bearer left to judge whether trigger a periodic registration or just detached is acceptable on EPS network.

ii. On GPRS network the MM status is not linked to PDP context status. UE can attach to network without any PDP context. So here it maybe problem exist on the UMTS network. As in that case it may happen Normal attached UE will be detached and re-attached again. 

One open issue left, should we detach UE if UE only EMC bearer left on UMST network?
B) SM procedure impact

a) PDN connectivity Request impact. This seems a problem. As when we checked the original PDP context activation procedure such as based on 23.060 Annex A, there are no linkage between PDP context activation procedure and PDP context status. Also as the question we listed above, it seems unreasonable to link them together.
For example a UMTS UE do a normal attached, then after it activate an EMC PDN connection, any PDN connection will not be able to be activated. But from UE view it is still normal attached, so why normal service can not be accepted?  
C) Security context impact. Based on whether UE has EMC bearer context left to judge whether the no security protected NAS signalling can be handled seems acceptable

After above analysis we found the problem mainly focus on the PDN connectivity request procedure.
2.3 Proposed Solution
To solve that problem, two alternatives are proposed: 

Alt 1: SM procedure--PDN connection Procedure

UE can always initiate a new PDN connectivity procedure if it does not receive a PDN connection reject with special indicator message before. When UE initial a PDN connection request and network can not accept due to restriction, such as access restriction, it will give an indicator back to UE. Based on that indicator, the UE will not initiate any new PDN connectivity request. .
Advantage: 

a. Unnecessary PDN connection request from the UE can be avoided after the MME reject the first PDN connection request.

Disadvantage: 

a. The first PDN connection request can not be avoided. 

b. This will lead to we need encapsulate one indicator into SM procedure. And UE is notified whether to initiate PDN connectivity request based on that SM procedure (i.e. whether UE are in limited service state). This will couple the MM and SM state handling.


Alt 2: MM procedure—TAU/Attach procedure

When MM procedure succeeds, the network can judge whether the current area is normal area or not. If it is in restriction area, the network shall include a Restriction Indicator in Accept signalling.
According to that additional Restriction Indicator in Accept message, the UE can be aware of whether the current area is a restricted area. UE will not initiate any new PDN connection request. Otherwise, on receiving a TAU/Attach accept message without Restriction Indicator, the UE can initiate normal PDN connection request.
Advantage: 

a. An efficient way to avoid the unnecessary signalling interaction between UE and Core Network, any unnecessary PDN connection request and service request could be avoided;

b. UE will still based on the MM procedure to aware whether new PDN connectivity request can be initiated.
Disadvantage: 

a. It need add a Restriction indicator into MM signalling.
3. Conclusion

Based on above analysis Alt 2 is the recommend method as it does not use SM message to change MM state. It is proposed to adopt Alt 2. The details are concluded in the CR1463 (S2-100224) 
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