3GPP TSG GERAN#51

Tdoc GP-111260
Göteborg, Sweden, 
29th August – 2nd September

Agenda Item 6.3, 7.2.5.3.3
Source: Nokia Siemens Networks

A low latency approach for signalling presence of access control mechanisms in relation to NIMTC and potentially GERANEMDA
1 Introduction
The System Information Type 21 (SI21) message was created to carry Extended Access Class barring information to support the MTC use case.   

In addition, it is expected that SI21 will provide a mechanism to carry information for a variety of other access and congestion control mechanisms.  For example information for low priority device access, support for mechanisms agreed by the by the NIMTC study item and support for mechanisms that may be standardised following completion of the GERAN enhancements for mobile data access (GERANEMDA).

However, the mechanism defined in Rel-10 to signal changes in the state of SI21 uses indicators in SI13, SI9 or SI3 on the BCCH, consequently, signalling of updates relies on the mobile’s idle mode system information reacquisition process that has a periodicity of 30 seconds.

In scenarios where the factors that gave rise to the congestion change relatively slowly and immediate restoration of the service to which congestion control has been applied is not seen as important, such a response time may be viewed as acceptable.  
However, many scenarios would justify introducing a faster mechanism that could allow a more dynamic activation/deactivation of congestion control features or update of feature parameters, respectively, included on SI21 which, for example, could make them more responsive to, and moderated by, the short term peaks and troughs of traffic in the BSS.

Furthermore, as SI21 is a new information message and as it is expected that it will carry a number of mechanisms related to congestion control there is an opportunity to define a generic low latency mechanism to signal existence of the message and changes in its contents.
2 Proposed mechanism
The proposal is to include the following information on the paging channel
· 1 bit to indicate the presence of SI21 on the BCCH

· 2 or more bits to reproduce the latest SI21 change mark, extra bits could describe message instances
· 1 bit per feature to indicate whether information elements for this feature are included on SI21
Currently, only Extended Access Barring has been agreed for inclusion on SI21, so only a single bit bit-field would be required.  However, as other features are defined more bits would need to be added to the bit-field.

It is proposed to add this information to the paging rest octets of the PAGING REQUEST TYPE 1, TYPE 2 and TYPE 3.

Mobile stations configured to support the feature would then receive updates about the state of the SI21 message each time they read their paging sub channel.  Allowing the mobile to determine if SI21 if the information they have about the features they are configured to support on SI is valid.  Further, mobile stations configured to support a feature related to channel access, before they make an relevant access attempt could be required monitor all paging channels to determine that the information they have acquired from SI21 is still valid and, if not, to reacquire it.  This would allow system information messages to be changed more dynamically without impacting legacy mobiles.

The benefits of the proposed paging based mechanism versus a mechanism based solely on reading of the BCCH were evaluated in [1] for the specific case of EAB.  This analysis will still be applicable to the generic case where additional congestion control mechanisms are included on SI21.  The results analysis is reproduced below in a slightly adapted form,
· The procedure provides lower latency than a mechanism relying solely on broadcast indications, since the access delay is lower due to the fact that the information is sent in all paging blocks in each BCCH multiframe. This yields a maximum access delay of 148 ms (8 radio BP) and an average access delay of around 58 ms (about 3 radio BP) compared to the System Information 21 message, transmitted with lower frequency such as every 8th … 32nd BCCH multiframe, e.g. 2 … 8 sec.  Hence the low access priority device can quickly evaluate if an overload situation is present or not without sending access bursts on UL and thus causing increased collisions. 

· A second benefit of this procedure is that the network can react in a faster way, since changes for the channel access details such as as part of the EAB information can be signalled with lower latency by changing the given indicators in  the P1, P2 and P3 rest octets. Thus in case of a sudden, i.e. unexpected, network overload, if EAB information is not yet sent the network can quickly include the need for monitoring the BCCH by adjusting content in the P1, P2 and P3 rest octets and indicating that new parameters for channel access will be broadcast as part of the EAB information and hence forcing the low access priority devices to wait for this information in the specific System Information message, i.e. SI 21. Thus in this scenario low access priority devices are effectively blocked in the access until this message including new channel access parameters is broadcast. Hence specified access parameters in this message will take into account the actual potential overload by spreading the access attempts in time accordingly and/or shifting the network access load from low access priority devices from the CCCH to the HPCH. 

· A third benefit is that the low access priority device may be able to make use of stored information related to previous received EAB information in a specific System Information message, i.e. SI 21, since the current valid instance of the System Information message may be indicated in the paging messages and hence the device does not need to decode the latest instance of the System Information message reducing the access delay of the low access priority device, in case it has previously already acquired this information.

3 Conclusion

The mechanism defined in Rel-10 to signal changes in the state of SI21 has a relatively slow response time of the order of 2-8 seconds.  However, in many scenarios a faster mechanism would be desirable as it could allow a more dynamic activation/deactivation of congestion control features or update of feature parameters, respectively, included on SI21.  In particular, such a mechanism could make such congestion control features more responsive to, and moderated by, the short term peaks and troughs of traffic in the BSS.  

The mechanism proposed in this paper addresses this issue and ensures that a more dynamic control of congestion mechanisms included on SI21 is enabled.
It is proposed that GERAN discusses this proposal in the context to MTC and also GERANEMDA.
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