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1. Introduction

In case of RACH contention, the probability that no UE is successful depends on radio conditions and degrades with the number of UEs simultaneously using the same signature [1]. Ideally, the UE should come to know about the overload even before transmitting its first RACH preamble. A lack of knowledge of overload situation at the UE would lead to degrading system capacity and some UE battery loss. 
Therefore, based on knowledge of overload situation, it will help if we can restrict the number of UEs accessing RACH at any given moment while the overload situation persists. This shall mean that the UEs should perform the persistence check before proceeding with RACH transmission thus allowing only a fraction of UEs to actually transmit in an overloaded system.
For detecting this type of overload, the UE in UMTS is required to be aware of certain information on BCCH with a configurable expiration time. We assume that RACH overload control is a bit less critical in LTE: PRACH access does not create interference to other channels (UL-SCH), and in general we assume that the PRACH is operated at relatively low collision probability levels. Therefore mandating the UE to read BCCH before PRACH access seems too demanding. It would be nice to have a solution in which the UE is not required to be aware of recent BCCH information, but still is able to detect and react upon a PRACH overload condition. In this contribution we describe one such a solution.
2. Proposal
In this proposal, the overload detection is based on real-time radio knowledge:
1. Whenever the UE wishes to access the PRACH, before actually transmitting the preamble, it shall monitor the first available RACH response window [RA_WINDOW_BEGIN—RA_WINDOW_END].
2. The UE shall calculate n, the total number of RA responses across the response window by adding up all the individual responses corresponding to each configured PRACH resources
.
3. The UE shall decide whether there is a PRACH overload situation by comparing the detected value “n” with a threshold value broadcast on BCCH.
This is explained in the following diagram.
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Figure 1: UEs detecting the RACH overload. The UEs shall monitor the same response window as their own color. 
A UE wishing to RACH shall monitor the next available complete RACH response window from WINDOW_BEGIN to WINDOW_END. As shown the diagram the UEs monitor the corresponding response window with the same color as its own (e.g. Red UEs shall monitor the Red response window). The monitoring shall involve counting the total number of preamble-responses which have been sent on the given RA_RNTI in the window.
As an example if the UE sees the following in the window:
· Subframe1: Response to 5 UEs included 
· Subframe2: Response to 4 UEs included 
· Subframe3: Response to 6 UEs included 

Now assume that one RA_RNTI corresponded to 64 signatures in this cell configuration. So this means that there were 15 responses on 64 signatures. Assume that the cell broadcasts that if there are 10 responses or more, the UE should consider the PRACH congested. So this means that the UE shall consider this PRACH congested. 
Monitoring the response window will result in an average delay increase of one RACH TTI (average access delay increase from 0.5 PRACH TTI to 1.5 TTI) but this is assumed to be still much faster than when the UE has to get the same information from BCCH.
3. Conclusion

Based on the proposed discussion it shall be possible for a UE to estimate accurately the RACH load situation in a cell without needing to get the overload indication from BCCH. We request RAN2 to adopt this as the solution for RACH load detection in LTE.
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� RAN1 has agreed that for FDD there will be only one PRACH resource available at a time but for TDD there may still be more than 1 resource hence there must still be a procedure defined for selecting the PRACH resource.





