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1 Introduction

In RAN2#60bis, some issues about backoff have been agreed [1], such as
(1) “Where RACH signature overload control (backoff) is to be applied, an indication that it should be applied and any related parameters should be transmitted within the DL-SCH part of Msg 2.”
(2) “All access causes are subject to overload control when it is applied.”
(3) “The RACH overload control parameter in Msg2 indicates a maximum time value against which the UE shall perform a uniform draw. This time determines the delay before performing the next RACH attempt”, etc.
However, if overload occurs, how to differentiate reattempting UEs of different priorities is still not clearly defined. In our opinion, it is necessary to provide a mechanism to guarantee delay requirement of different access causes. In this contribution, we propose that using different upper limits of backoff window to deal with this issue.
2 Discussion
According to [2], the random access procedure is performed for the following five events:

-
Initial access from RRC_IDLE;

-
Initial access after radio link failure;
-
Handover requiring random access procedure;
-
DL data arrival during RRC_CONNECTED requiring random access procedure;

-
UL data arrival during RRC_CONNECTED requiring random access procedure;

Obviously, for handover performing contention based random access procedure, a shorter delay is required than initial access due to TA update. Furthermore, even for the same type of event, access causes might be various [3]. For example, in initial access, emergency call should have the highest access priority. 
In UMTS, UEs selects preambles and performs persistency check based on corresponding ASC. In LTE, only access class is defined to control number of possible UEs using RACH, but details is still FFS. It has been agreed in the last meeting that backoff is not applicable to the first attempt. Therefore, in overloaded condition, it is necessary to define a mechanism to prioritize reattempting UEs that require low access latency. The number of priorities could be predefined in the specification based on access events, access causes, etc. Access requests with similar delay requirement could be categorized into the same priority to reduce the complexity.
Proposal 1: A mechanism to prioritize UEs should be defined in backoff of LTE random access procedure to guarantee different delay requirement of access.
As agreed in RAN2#60bis, maximum value of backoff window is indicated in Msg2 as overload control parameter so that UEs can perform a uniform draw and wait for this value expired before next attempt. An effective method is to enable UEs of different priorities to adopt different upper limits of backoff period. For example, if according to the load estimation, backoff value should be configured as 4, then UEs of low priority draws a random value from [0, 5], while ones of high priority perform uniform draw between [0, 2].
Proposal 2: UEs of higher priority should have smaller backoff window size than UEs of lower priority.
Next issue is how to inform UEs of different backoff parameters. There are two ways to implement this.
Option1: Multiple upper limits of backoff window are explicitly signalled in Msg2, and UE of the highest priority will use the smallest backoff window size, vice versa.
Carrying backoff parameters in Msg2 enables eNB to control overload quickly, which means backoff parameters should be dynamically adjusted according to the load. Although how to include backoff parameters in Msg2 is FFS, this option undoubtedly needs more bits for backoff in Msg2. 
Option2: Only one backoff parameter is signalled in Msg2 and scaling factors to differentiate UEs are included in BCCH in the form of semi-static parameters. 
In this option, several scaling factors could be included in BCH as a part of RACH parameters. Scaling factors for different priorities should be semi-static configuration, which is unnecessary to be signalled in Msg2, even when backoff parameter is updated. Once backoff control is applied, UE will derive its backoff window size based on backoff parameter included in Msg2 and scaling factors included in RACH parameters. For example, if three priority classes are predefined, backoff parameter for the middle priority Bck is signalled on Msg2 and scaling factors 1.2, 0.6 are included in BCH. In this case, floor(1.2*Bck), floor(0.6*Bck) could be the maximum window value for UEs of lower priority and higher priority, respectively. The drawback of this option is the incremental overhead in system information.
We have no strong preference between the options listed above, but if it is difficult for Msg2 to include multiple maximum backoff values, option 2 is preferred.
Proposal 3: Two options to inform UEs of backoff parameters are listed for discussion. We have slight preference for option 2.
3 Conclusion
The following proposals have been made:
Proposal 1: A mechanism to prioritize UEs should be defined in backoff of LTE random access procedure to guarantee different delay requirement of access.
Proposal 2: UEs of higher priority should have smaller backoff window size than UEs of lower priority.
Proposal 3: Two options to inform UEs of backoff parameters are listed for discussion. We have slight preference for option 2.
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