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Enhancement on RACH overload control
1.
Introduction

According to the [1] and [2], it was stated that the RACH may meet congestion when smart meters are deployed, and mechanisms to spread out the RACH capacity need to be investigated.

In this paper, an enhancement on RACH overload control solution is provided which helps the high priority (emergency) applications keep a good ASR and reduces the impacts from the low priority applications as few as possible when traffic load is high.
2.
Proposed RACH Solution
2.1.
Solution description

In the legacy access mechanism (described in TS44.018), anytime the MS is allowed to send access request to the BSS, even in case RACH meets congestion, the applications with very low priority are still allowed to send access request on RACH which interferes the high priority applications to reach successful access.

In order to avoid this situation, in the proposed RACH solution, one improvement is that the network side could control the valid RACH resources for MSs based on different priorities of applications, so that the high priority (emergency) applications can get more RACH resources than usual, i.e. some RACH resources are reserved for high priority (emergency) applications and cannot be used by low priority applications whose access are delay- tolerant. Therefore, the ASR of high priority applications can keep in a high level, and the impacts from low priority applications are limited, however the access of low priority applications may be a bit delayed.
2.1.1.
BSS Behaviours
The BSS shall indicate the MS that the available RACH resources of different priority applications to the MS. e.g. the access request for some low priority applications cannot be sent on some TDMA frames.
2.1.2.
MS Behaviours
Once received the indication from BSS, the MS can know the available TDMA frames for each priority based applications. The MS shall only send access request only on allowed TDMA frames.
2.2.
Example

In this example, different applications are set to different priorities based on their time tolerations, i.e. priority 1, priority 2, priority 3 and priority4. The priority 1 has the highest priority and cannot be delayed, and the priority 4 has the lowest priority.

Note: In this solution, there is no need for the MS to include the priority into the access request on RACH.

The BSS indicates the MS via system information that:

· the applications set to priority 1 are always allowed to send access request on RACH.
· the applications set to priority 2 are not allowed to send access request when the TDMA frame number can be divided exactly by 6.
· the applications set to priority 3 are not allowed to send access request when the TDMA frame number can be divided exactly by 5.
· the applications set to priority 4 are not allowed to send access request when the TDMA frame number can be divided exactly by 3.
Therefore, the available TDMA frame numbers for different priority applications can be shown as following table (green represents available TDMA frame and red represents unavailable TDMA frame):
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Conclusion

As described above, a RACH solution based on different priority applications is provided, and the network is allowed to reserve some RACH resources for high priority applications by using provided solution, so that the ASR of high priority applications can keep in a high level. 
Proposal: aiming to insure the high priority (emergency) applications keep in a high ASR, it is proposed to reserve some RACH resources for high priority applications.
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