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1.  Introduction
Regarding SSAC, SA1 has provided clarification of the requirements in LS [1]. This paper discusses the impacts to the RRC specification, considering the SA1 feedback and the latest CT1 status.

2. Discussion
CT1 has already decided to model SSAC enforcement in the MMTEL/ IMS layer. The relevant parameters must be provided by the RRC, including broadcasting of the SSAC parameters. At RAN2#67bis, RAN2 has agreed to include all SSAC related parameters into SIB2, although no CR was agreed since some aspects had to be clarified by SA1. Now that SA1 has responded [1], the issue can be progressed in RAN2.

The biggest remaining open issue was whether common AC barring (ACB, hereafter) defined in Rel-8 still applies to an originating MMTEL-Voice/ Video calls, when the call has passed SSAC barring check in the MMTEL/ IMS layer. On this point SA1 responded as follows [1]:

	Q1: 
Is Common AC barring still applied to a user when the user is already granted access for particular service (e.g. MMTEL voice/video) in SSAC?

A1: 
SA1#48 discussed this issue, and then many opinions were raised during the meeting. Consequently, SA1 could not conclude the discussion in the meeting. SA1 finally decided to continue to discuss this issue until the next meeting and will send additional LS in the early day of during the next meeting.


As the main proponent of the SSAC WI, the intention was to apply “independent” access control of MMTEL-Voice/ Video calls and other U-plane traffic, from service requirements perspective. However, some companies comprehended the SA1 requirement to make SSAC and ACB “independent” as functional independency, implying that ACB applies to MMTEL-Voice/ Video calls after passing SSAC. From an operator’s view point, such double barring mechanism is undesirable, since it makes setting of the parameters very difficult in network operations. That is, SSAC operations become “dependent” on ACB status. The double barring also imposes a restriction that the barring rate of MMTEL-Voice/ Video calls always need to be larger than other U-plane traffic.

However, bypassing ACB requires an indication from the MMTEL/ IMS layer that the originating call is of an MMTEL-Voice/ Video. After extensive offline discussions with several vendors, it was identified that providing this indication from the upper layers, especially when SIP INVITE is retransmitted, creates considerable impact to the U-plane protocol stack in the UE.
Since having SSAC completed in Rel-9 is more important than being stuck on this issue, NTT DOCOMO is now ready to accept (compromise) that the double barring is unavoidable, i.e., ACB is applied to MMTEL-Voice/ Video calls after passing SSAC.
Proposal 1
ACB is applied to all U-plane traffic, including MMTEL-Voice/ Video calls, even when SSAC is applicable.

However, to ease network operations, some considerations are requested as follows.
Figure 1 depicts the SSAC model, where A and B represent the probability of passing SSAC and ACB in MMTEL/ IMS and RRC layers, respectively. The resulting probability of passing both checks becomes C = AB.
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Fig.1  SSAC and ACB.
This implies that if the value of A is broadcast as the ac-BarringFactor for SSAC, the resulting survival rate does not equal A. Moreover, the granularity of the ac-BarringFactor cannot be maintained. If the value of C is broadcast as the ac-BarringFactor for SSAC, and the value of A = C/B is sent to the MMTEL/IMS layer, the resulting survival rate matches what is being broadcasted, and the granularity of control can be maintained.

Hence, the following is proposed.
Proposal 2
The value of A = C/B should be provided to the MMTEL/IMS layer from the RRC layer, where C and B are the ac-BarringFactor in system information for SSAC and ACB, respectively, with restrictions C <= B and B > 0. If B = 0 then A = 0 should be provided, and if C > B then A = 1 should be provided.
The second issue is whether to conceal AC 11-15 from the upper layers. On this open issue SA1 has responded [1]:
	Q5. 
Should AC11-15 be concealed from the upper layers?

A5. 
It is difficult for SA1 to answer this question because it relates to the solution. But AC11-15 should be concealed if CT1 and RAN2 have any concern.


For the following reasons, concealing of AC 11-15 from the upper layers is desirable:

· Although technically the ACs stored in the UE (USIM) can be forwarded to the upper layer, together with ac-BarringForSpecialAC, this would be undesirable in case the MMTEL/ IMS layer is implemented e.g., in a laptop. With this model the ACs stored in the UE (USIM), or the data card, needs to be delivered to the laptop. Hence, the ACs are disclosed to the laptop or ultimately, the user. Moreover, the MMTEL/ IMS layer is not aware of the current PLMN, which is needed in order to determine the validity of the ACs in the cell.
· The AC concept is a C-plane mechanism, and should not impact the U-plane protocols. One of the arguments from vendors to model SSAC in the MMTEL/ IMS layer was to have a functional split between the U-plane and the C-plane, i.e., not to provide service type indications to the RRC layer (C-plane stack). If the AC information is provided to the MMTEL/ IMS layer, this will violate the functional splitting principle.

· Although Rel-9 SSAC is only for MMTEL-Voice/ Video calls, there might be other service types that require special handling in future. That is, the SSAC concept might be extended in future to cover other service types. Then, keeping the SSAC layer interaction model as simple as possible is desirable.

Therefore, the following is proposed.
Proposal 3
AC 11-15 should be concealed from upper layers. That is, the RRC layer should perform the AC 11-15 check and indicate only the result, i.e., only the ac-BarringFactor and ac-BarringTime should be provided to the MMTEL/ IMS layer.
The last issue that needs discussion is related to the following point in the SA1 LS [1]:
	For the last question raised by RAN2 LS, SA1 has already discussed and decided that SSAC is applied for IDLE mode in release 9. SSAC for CONNECTED mode will be discussed in future release if operator requests.


From this answer it is clear that SSAC is only applicable in RRC_IDLE for Rel-9. This implies that indications to the MMTEL/ IMS layer are necessary not just upon SIB2 reception, but also upon RRC state transitions. Nevertheless, the need to make the MMTEL/ IMS layer aware of the RRC states seems to be awkward and this will violate the layer splitting principle. This can be easily be avoided if the RRC layer indicates some default values (i.e., ac-BarringFactor = 1, corresponding to no barring) to the MMTEL/ IMS layer for the SSAC barring parameters when the UE enters RRC_CONNECTED. The default values can also be provided when no SSAC parameters are broadcast in RRC_IDLE.
Alternatively, the SSAC parameters can be provided “upon request from the upper layers”. That is, the model can be changed from a “push” type to a “pull” type.
Proposal 4
If RAN2 stick to the “push” model, the RRC layer should provide SSAC parameters to the MMTEL/ IMS layer upon SIB2 reception and upon RRC state transitions. The RRC layer should provide default values (i.e., ac-BarringFactor = 1, corresponding to no barring) to the MMTEL/ IMS layer upon entering RRC_CONNECTED or when no SSAC parameters are broadcast in RRC_IDLE.
Proposal 5
Else if RAN2 agree to change the model to a “pull” type, then the RRC should provide the SSAC parameters when requested by the MMTEL/IMS layer.
RAN2 should decide whether to adopt Proposal 4 or Proposal 5.
With the above proposals, all the points addressed in the SA1 LS [1] are resolved.
3. Conclusions
The following proposals were made regarding SSAC:
Proposal 1
ACB is applied to all U-plane traffic, including MMTEL-Voice/ Video calls, even when SSAC is applicable.

Proposal 2
The value of A = C/B should be provided to the MMTEL/IMS layer from the RRC layer, where C and B are the ac-BarringFactor in system information for SSAC and ACB, respectively, with restrictions C <= B and B > 0. If B = 0 then A = 0 should be provided, and if C > B then A = 1 should be provided.

Proposal 3
AC 11-15 should be concealed from upper layers. That is, the RRC layer should perform the AC 11-15 check and indicate only the result, i.e., only the ac-BarringFactor and ac-BarringTime should be provided to the MMTEL/ IMS layer.

Proposal 4
If RAN2 stick to the “push” model, the RRC layer should provide SSAC parameters to the MMTEL/ IMS layer upon SIB2 reception and upon RRC state transitions. The RRC layer should provide default values (i.e., ac-BarringFactor = 1, corresponding to no barring) to the MMTEL/ IMS layer upon entering RRC_CONNECTED or when no SSAC parameters are broadcast in RRC_IDLE.
Proposal 5
Else if RAN2 agree to change the model to a “pull” type, then the RRC should provide the SSAC parameters when requested by the MMTEL/IMS layer.
A draft CR to TS 36.331 is provided in [2], capturing the above proposals.
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Annex
Below is an excerpt of TS 22.011 v9.3.0, where SSAC related requirements are specified:
	4.3.2
Service Specific Access Control

-
In E-UTRAN it shall be possible to support a capability called Services Specific Access Control (SSAC) to apply independent access control for telephony services (MMTEL) for mobile originating session requests from idle-mode as following:

-
EPS shall provide a capability to assign a service probability factor [13] and mean duration of access control for each of MMTEL voice and MMTEL video:

-
assign a barring rate (percentage) commonly applicable for Access Classes 0-9
-
assign a flag barring status (barred /unbarred) for each Access Class in the range 11-15.

-
SSAC shall not apply to Access Class 10.
-
SSAC can be provided by the VPLMN based on operator policy without accessing the HPLMN.
-
SSAC shall provide mechanisms to minimize service availability degradation (i.e. radio resource shortage) due to the mass simultaneous mobile originating session requests and maximize the availability of the wireless access resources for non-barred services.
- 
The serving network shall be able to broadcast mean durations of access control, barring rates for Access Classes 0-9, barring status for Access class in the range 11-15 to the UE.
- 
The UE determines the barring status with the information provided from the serving network, and perform the access attempt accordingly. The UE draws a uniform random number between 0 and 1 when initiating connection establishment and compares with the current barring rate to determine whether it is barred or not. When the uniform random number is less than the current barring rate and the type of access attempt is indicated allowed, then the access attempt is allowed; otherwise, the access attempt is not allowed.  If the access attempt is not allowed, further access attempts of the same type are then barred for a time period that is calculated based on the ‘mean duration of access control’ provided by the network and the random number drawn by the UE.
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