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1.  Introduction
In RAN2 #61bis access class (AC) barring enhancements were discussed [1-3]. This paper adderesses the following aspects regarding AC barring to progress further on this issue:

· Access control of mobile terminating calls;

· Access control of location registration attempts;
· Access control handling in case of network sharing.
2. Discussion
2.1  Access control of mobile terminating calls

Figure 1 shows the current AC barring model. Regarding mobile terminating (MT) calls, a 1-bit indicator, i.e., accessBarringForTerminatingCalls, has been agreed. This indicator is used to control whether paging responses are always accepted or narrowed as per access barring parameters. This is in line with what has been agreed for UTRAN Rel-8. However, the traffic load due to MT calls can be sufficiently controlled by discarding certain amount of paging in the MME or eNB. As MME and eNB will be developed for LTE from scratch, there is no restrictions of implementing the paging discard functionality arising from legacy limitations. Hence, the 1-bit indicator is possibly unnecessary, given that the paging discard functionality is properly installed in the network. Removal of this indicator will reduce the number of options, and hence the number of test scenarios. Nevertheless, as this is related to CT1, CT1 should be consulted whether removal of the indicator is acceptable.
Proposal 1:
Removal of the IE “accessBarringForTerminatingCalls” should be considered. If the IE is removed, the UE should be mandated to always respond to paging, irrespective of the access barring status.

Proposal 2:
CT1 should be consulted whether Proposal 1 is acceptable.
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Fig.1  Current LTE AC barring model.

2.2  Access control of location registration attempts
The current LTE AC barring model (Fig.1) lacks support to differentiate barring of location registration (TAU/ Attach) attempts from basic call establishment access attempts. To support PPAC, the LTE AC barring model should be enhanced as shown in Fig.2, in which the part shown in orange is newly introduced. The rational for such differentiation is well described in [4, 5]. The following recaps the proposals made in [1]:
Proposal 3:
A separate set of barring parameters, i.e., access probability factor (APF) for AC 0-9, access barring time, and barring status for AC 11-15, should be introduced in SIB2 to support differentiated access control of location registration traffic (Attach/ Detach/ TAU).
Proposal 4:
A separate barring time T305 should be defined. T305 is started when the random number drawn is larger than the APF value and stopped if RRC connection is successfully established, just like T303.
How Attach/ TAU attempts with follow-on should be handled is FFS. Such attempts can either be counted as Attach/ TAU, or MO or MT as appropriate, if possible.
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Fig.2  Proposed LTE AC barring model to support PPAC.

2.3  Access control in case of network sharing
In DSAC in UMTS, a separate set of access barring parameters are indicated per sharing PLMN. This was introduced since the Iu traffic load and the SGSN processing load can be different among the sharing PLMNs. Similar observation is applicable in LTE. The S-GW/ MME load and the S1 load can be different among the sharing PLMNs, also in LTE. Moreover, with the S1-flex concept, in principle, different sharing PLMNs can configure different pool areas as shown in Fig.3. As such, it is necessary that separate access control is possible for each PLMN in case of network sharing. This would apply to all access control parameters, i.e., accessClassBarringInformation (which includes the APF for AC 0-9, barring time, and barring status for AC 10-15), and TAU barring information as per Proposal 3.
Proposal 5:
A set of access control parameters should be configurable per sharing PLMN.
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Fig.3  Network sharing scenario.

3. Conclusions
The following proposals were made regarding access control:
Proposal 1:
Removal of the IE “accessBarringForTerminatingCalls” should be considered. If the IE is removed, the UE should be mandated to always respond to paging, irrespective of the access barring status.

Proposal 2:
CT1 should be consulted whether Proposal 1 is acceptable.
Proposal 3:
A separate set of barring parameters, i.e., access probability factor (APF) for AC 0-9, access barring time, and barring status for AC 11-15, should be introduced in SIB2 to support differentiated access control of location registration traffic (Attach/ Detach/ TAU).

Proposal 4:
A separate barring time T305 should be defined. T305 is started when the random number drawn is larger than the APF value and stopped if RRC connection is successfully established, just like T303.

Proposal 5:
A set of access control parameters should be configurable per sharing PLMN.
References

[1]
R2-081737, “Access Class barring enhancements to support PPAC,” NTT DoCoMo, Inc.
[2]
R2-081201, “LS on Paging Permission with Access Control solution (PPAC),” CT1.

[3]
C1-080318, “Solution selection for Paging Permission (PPACR) with Access control,” NTT DoCoMo, Inc.
[4]
R2-082626, “TAU barring – to save residents from the ‘match-day’ problem,” NTT DoCoMo, Inc.

[5]
R2-082627, “TAU barring – to save survivors of a natural disaster,” NTT DoCoMo, Inc.
[image: image4.png]














































































PAGE  
1

_1270903174.vsd
�

テキスト�

�


_1270941099.vsd
�

�

�

Attach or TAU?


Emergency call?


UE has valid
AC11-15?


AC11-15
barring check?


AC10
barring check?


Successful


PPAC (Attach/ TAU barring)


PPAC (MO/MT)


Enhanced barring


No


Yes


Yes


No


Successful


Unsuccessful


NAS request


Yes


No


Not barred


Barred


Barred


Yes


Not barred


No


Conventional
(emergency call)


UE has valid
AC11-15?


AC11-15
barring check?


rand < APF2?


T305 running?


Unsuccessful


Successful


UE has valid
AC11-15?


AC11-15
barring check?


rand < APF1?


T303 running?


Unsuccessful


start T305


Yes


Not barred


Barred


No


No


Yes


Yes


No


start T303


Yes


Not barred


Barred


No


No


Yes


Yes


No


MT call?



_1267736826.vsd
�

�

�

Emergency call?


UE has valid
AC11-15?


AC11-15
barring check?


AC10
barring check?


MT call?


MT barring?


start T303


Successful


Successful


UE has valid
AC11-15?


AC11-15
barring check?


rand < APF?


T303 running?


Unsuccessful


Unsuccessful


NAS request


Yes


No


Not barred


Barred


Barred


Yes


Not barred


No


Yes


Not barred


Barred


No


No


No


Yes


False


True


Yes


Yes


No


Conventional


PPAC


Enhanced barring



