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1.  Introduction
In RAN2 #62 it was agreed that separate access control of signalling (TAU) traffic should be supported in LTE, based on discussions that took place on [1-4]. Although the principle was agreed, the detailed control mechanism was left for further study by an email discussion. This paper summarises the email discussion on this issue that took place on the RAN2 email reflector between RAN2 #62 and the RRC Ad Hoc meeting in June 2008.
2. Discussion
A detailed mechanism for the TAU access control was proposed in [3] and a corresponding RRC text proposal was provided in [5]. Figure 1 shows the access control flow, according to the proposal [3].
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Fig. 1  Access control proposed in [3].

The proposal can be seen as two fold:

· a separate set of parameters for signalling access control (APF for AC 0-9 and 1-bit barring status for AC 11-15), and

· a separate barring timer T305 for signalling access control.
The current RRC specification has 4 bits for the APF and 3 bits for the (mean) barring timer value. As such, the overhead caused by the proposal on SIB2 is 12 bits (4 bit APF + 3 bit barring time + 5 bit AC 11-15). However, this overhead is only present when access barring has been activated, as the access barring IE is optional in SIB2. Hence, the overhead aspect seems to be negligible.

It has been commented online/ offline that instead of the full parameters, 1 or 2 bits can be used to indicate that the current access barring parameters apply e.g., to MO calls only, TAU only, or all types. However, this does not solve the use cases described in [1] and [2]. The use cases in fact require quite different settings of the APF, as shown in Fig.2. In the match-day scenario [1], the TAU APF should be suppressed while maintaining good services to the residents. However, as the offered traffic grows beyond a sustainable level, the MO calls also need to be suppressed to protect the system from stalling. In contrast, in the natural disaster scenario [2], MO calls need to be suppressed quickly, while TAU attempts can be accomodated by the residual resources after reserving the necessary amount for emergency and (authorised) MT calls. The mechanism has to be flexible enough so that both use cases can be supported sufficiently.
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(a) match-day scenario [1]                   (b) disaster scenario [2]
Fig.2  APF settings in the two scenarios.

Introduction of a separate set of parameters would not cause much complexity, as it is only a copy of the already existing mechanism for MO calls. The procedure is exactly the same, except for the use of different parameters. Since both complexity and overhead seem to be very limited, a separate set of parameters seems reasonable.
Proposal 1:
A separate set of parameters (i.e., APF for AC 0-9 and 1-bit barring status for AC 11-15) should be supported for signalling access control.
Company views:

Support:
NTT DOCOMO, Qualcomm, Orange, NEC, KDDI
Against:
none
Any comments:

· No specific comments were received.
The second aspect of the proposal in [3] is the introduction of a separate barring timer T305. This can be seen as an additional complexity in the UE, as the UE has to implement two timers T303 and T305 (that may occasionally run in parallel). However, this timer is necessary to address different resource consumptions by the signalling and user traffic. The signalling traffic would only consume MME resources, S1-MME resources, eNB processing resources, and the physical radio resources. In contrast, the user traffic would consume S-GW resources, S1-U resources, eNB processing resources, and the physical radio resources. The necessary eNB processing resources are quite different between the two, as the signalling traffic would require RRC/ S1-AP message processings, whereas the user traffic would require data buffering resources and encoding/ decoding resources. The necessary physical radio resources are quite different as well, since the signalling traffic would only cause SRB traffic, wherease the user traffic would require large amounts of data to be delivered by DRBs using different QCIs. In addition, the signalling traffic would terminate in a short duration, whereas the user traffic can take some minutes or hours. As such, to handle different types of traffic in an efficient manner, a separate barring timer seems necessary.

Moreover, if a UE was blocked due to TAU barring and the same timer T303 is used, if the user makes a call attempt while T303 was running, the call will be blocked according to the current model. By using a different timer T305, this can be avoided.

The current value range for the barring time is 4-512 seconds. As the call duration is quite different for signalling and user data, it is highly desirable that a separate timer value can be set for signalling and user data. For TAU, a short backoff time is desirable, while for MO calls, a longer time can be more desirable. If only the same value can be applied, it would be difficult to set the optimum value.

Proposal 2:
A separate barring timer T305 should be introduced for signalling access control.
Company views:

Support:
NTT DOCOMO, Qualcomm, Orange, NEC, KDDI
Against:
none
Any comments:

· No specific comments were received.
3. Conclusions
The access control mechanism for signalling traffic was discussed by email. Regarding the following two proposals, five companies expressed support and no objections were received. As such, the following two proposals were taken as working assumptions during the email discussion.
Proposal 1:
A separate set of parameters (i.e., APF for AC 0-9 and 1-bit barring status for AC 11-15) should be supported for signalling access control.

Proposal 2:
A separate barring timer T305 should be introduced for signalling access control.

Furthermore, a text proposal in [6] was reviewed during the email discussion. It is proposed that RAN2 endorses the above two proposals and the text proposal in [6] during the LTE RRC Ad Hoc in June 2008.
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