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1. Introduction

CT1#69 agreed the CR for stage3 UE behavior of Access Class Control for CSFB (ACC-CSFB) which is REL10 requirement.  By introducing this functionality, one concern comes up.  The concern is that REL10 compliant CSFB UEs may encounter double gating of CSFB initiation (first gate: ACC-CSFB (inside UE) and second gate: MME).  To mitigate this problem, DOCOMO proposed DISC and CR in CT1#69 and CT1#70.  But unfortunately, CT1 could not reach conclusion on this issue.  So this paper tries to summarize the whole discussion and propose the way forward. 
There are following three open questions related to this issue:


Q1. What is the service requirement? (Which scenario CT1 should consider)


Q2. What kind of information is needed by MME?


Q3. How to change NAS specification to fulfill the requirement?.

This paper looks at these questions one by one.
2. Discussion on Q1. What is the service requirement?”
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Figure.1 All possible combination

Figure 1 describes all possible combination of “Service reject with #39 by MME” and “ACC-CSFB”.  As CT1 discussed over and over, there is “no doubt” that Pattern1 (red circled) is the problem which shall be resolved because in this pattern, “Service reject with #39 by MME” and “ACC-CSFB” is applied and this is “double gating for CSFB”.  
There is no double gating in Scenario 2, 3, and 4, because both ACC-CSFB and Service Reject in MME never take place at the same time (No double gating).
Proposal: CT1 agree to resolve “Pattern 1” above.
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Figure.2: Details of Co-existing Pattern 1 + Pattern 2
However, it was raised in the previous meeting that pattern 1 has a special scenario where it co-exists with Pattern 2, that is, eNB1 and MME1 is applying access control for CSFB but eNB2 and eNB3 are not applying access control for CSFB but those eNBs are connected to MME1, and MME1 is applying access control for CSFB. Typical use case is described as follows:
eNB1, eNB2 and eNB3 are connected to MME1.  eNB1 is applying ACC-CSFB because football stadium is located in eNB1 area and have a match today. But eNB2 and eNB3 are not affected (Figure.2).  MME1 applies gating function to stop requests from pre Rel-10 UEs.
In this situation, ESR from UE1 shall be treated properly to avoid “double gating”.  Then the next question is “what happens to ESR from UE2?”  At lease this shall be clarified in CT1 spec. If not MME implementation can be varied and will cause problem.
Question: Is there a requirement to take this scenario (co-existing pattern 1 and pattern 2) into consideration?
This scenario can surely happen in the real world deployment.

Proposal: CT1 agree to resolve the above co-existence scneario, in addition to 'Pattern 1 only' scenario. 
3. Discussion on “Q2. What kind of information is needed by MME?”
Based on service requirement discussed in section 2, we can discuss on functional requirement on MME.  The following is the quote from C1- 110807 which was used to discuss in CT1#70.
-----------------------------------------------------------------------------------------------
the MME needs to know:


· a) whether the UE is capable of “ACB for CSFB”;

· b) whether the UE was in EMM-IDLE mode; 

· c) whether the E-UTRAN from which the MME receives the EXTENDED SERVICE REQUEST message is currently applying access control for CSFB.
-----------------------------------------------------------------------------------------------

All information listed above and the following information is needed by MME to take appropriate action upon receiving ESR from REL10 onward CSFB UEs. 

· d) whether the UE is requesting MO CSFB for GERAN/UTRAN
Proposal: CT1 agree the information MME needs is a) b)  c) and d) above.
4 Discussion on  “Q3. How to change NAS specification to fulfill the requirement agreed in Q2.”
4.1 How MME can retrieve Information a)
It looks that information a) shall be sent by UE via NAS signaling towards MME because MME does not have this kind of information currently.  In the previous meetings, CT1 looked at two alternatives for this approach.
4.1.1 ATTACH/TAU v.s ESR

One discussion point is “which message shall be used to convey UE capability regarding ACC-CSFB toward MME”. The following is comparison table.
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As you can see in the table above, there is almost no difference between two options.

But one good point of using ATTACH/TAU is that this completely follows the basic principle (when newly introduced capability is “static in nature” and normally such kind of UE capability is packed into UE network capability and send to MME using ATTACH/TAU).  And more than that, if ATTACH/TAU is used and new bit is introduced into UE network capability IE, no additional octet is needed.  When we use ESR, additional one octet is necessary even if it does not have to be evaluated. 

Proposal: CT1 agree ATTACH/TAU is used instead of ESR.
4.1.2 UE NW capability is good place to be used?

Another discussion is that “whether UE network capability is appropriate place for UE to indicate ACC-CSFB capability”.  The following is from C1-110807.


“Using the “UE network capability IE” to convey the UE ACB for CSFB capability information is not in line with stage 2 requirements. ” 
But as described in this discussion paper, “ACC-CSFB capability” of UE is surely needed by MME (MME needs to know this to avoid unnecessary “double gating”).  In this sence, “ACC-CSFB” capability is the informaion which is used in Core Network rathar than informaion used in Radio Access Network.  So the argument made by C1-110807 is not correct.

Proposal: CT1 agree to use UE network capability.
4.2 How MME can retrieve Information b)
Regarding information b), MME can be aware that whether certain UE is in EMM-IDLE or EMM-CONNECTED.  So there is no need for UE to include this information into NAS message. 

4.3 How MME can retrieve Information c)

Regarding information c), this information can be used by MME both pattern 1 and pattern 2 to know whether ACC-CSFB is applicable in eNB under the MME. 
· Possible alternatives are as follows:
· Alt1:  Done by MME local configuration.  MME can be aware that which eNB support ACC-CSFB (REL10) If ESR comes from eNB which support ACC-CSFB, then the MME let ESR go thorough.  Else if ESR comes from eNB which does NOT support ACC-CSFB, then the MME apply Service Reject with #39. MME is only responsible for stopping CSFB from ”pre-REL10 UE” and eNB is responsible for stopping CSFB from “REL10 onward UE”. If eNB2 does not apply ACC-CSFB then it means NW does not have to stop CSFB request from UE2 regardless of MME applying Service Reject with #39.  
· Alt2:  Using O&M.  When operator start access control for CSFB, operator indicate MME and eNB to do that at the same time via O&M.  MME can know which eNB is applying ACC-CSFB via O&M. By relying on this, MME can take appropriate action. 
· Alt3: Introduce new S1-AP message which informs whether the eNB is applying ACC-CSFB.
Note that when considering REL10 is already closed, it is very difficult to introduce new S1-AP message into REL10 specification, so introducing new S1-AP message from REL11 as optional message is realistic approach.
This paper proposes to go with Alt1/Alt2 assumption because Alt3 is too late for REL10 (S1-AP impact is not possible at stage). The reason why we take Alt1/Alt2 (operator can take either Alt1 or Alt2) is that how to realize the functionality is highly depends on operator policy and should better not to limit alternative (e.g. Alt1 only or Alt2 only).
Proposal: CT1 agree the information UE sends via NAS signaling is only a) and about information c), we go with Alt1/Alt2.
4.4 How MME can retrieve Information d)

Regarding information d), MME can be aware that whether UE sending ESR is requesting MO CSFB or MT CSFB based on Sevice Type IE inside ESR message. So there is no need for UE to include this information into NAS message. 

5. Proposal
5.1 brief summary of proposals
Proposal 1: CT1 agree to resolve the above co-existence scneario, in addition to 'Pattern 1 only' scenario, but also look at the case where Pattern 1 and Pattern 2 co-exist. 
Proposal 2: CT1 agree ATTACH/TAU is used instead of ESR.
Proposal 3: CT1 agree to use UE network capability.

Proposal 4: CT1 agree that MME checks whether UE is in active or idle state

Proposal 5: MME checks MME local configuration or O&M to know whether eNB support/broadcast ACC-CSFB
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5.2 Solution to avoid double gating MO CSFB

So proposed solution to mitigate this problem is 
· 1. UE sends its “ACC-CSFB” capability to MME using ATTACH/TAU using UE Network Capability
· 2. When the MME receive ESR which requests CSFB, it checks UE support of “ACC-CSFB” and determine whether this ESR can be continued or rejected with #39. 

Please see detail in companion CR in C1-11xxxx
Note that this DISC was proposed and discussed during conf-call held on 27th April and no major concern on way forward was raised during the conf.
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