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1 Introduction

On previous joint RAN1-RAN2 meeting it was agreed that in the case of non-synchronized random accesses there will be 16-64 preambles available, which would effectively accommodate 4-6 implicit bits of information. These bits can be used as a source of randomization in order o reduce collisions on random access channel, but can also be used to carry some additional information such as cause of access, or rough indication of channel quality. Depending on the random access channel load, available number of preambles, as well as frequency and size of configured random access regions, the probability of two or more users selecting the same signature/region combination may not be ignored. This means that collision detection and notification mechanisms need to be in place in order to reduce overall access latency introduced by the random access procedure. In this contribution we are providing our view on contention resolution mechanism as well as its relationship with the initial C-RNTI allocation. 
2 C-RNTI Allocation and Contention Resolution
It has been agreed that the Random Access Request in the case of non-synchronised access will consist of just the random access preamble, meaning that eNode B will not be able to reliably determine if two or more users are transmitting using the same signature. Because of that collision detection and indication has to be performed by higher layers. 
In general there are two options available for collision detection: one would be to rely on timeouts, while the other would provide explicit feedback after the step in which collision could potentially occur (not counting the first step in which preambles are transmitted). In our opinion preferred is the second approach due to the benefits of decreased access latency, and the drawbacks of associated overhead can be minimized with the efficient design and mapping of control channels to physical resources. 
The benefits of explicit collision indication step can be further enhanced if additional information can be tied to it; such is assignment of initial C-RNTI as proposed in this document.
Figure 1 provides call flow diagram in the case of non-synchronized random access procedure.

· Step 1: UE randomly selects signatures and random access region, based on the cause of access, and observed channel quality - if applicable. For example, if the cause of access is handover, transmitting channel quality information may not be useful since most of the users would probably have similar cell-edge channel conditions, and would report same channel quality. In other words, based on the cause of access, signatures can be mapped non-uniformly, and may also not carry identical information content  
· Step 2: (synchronized with step 1) eNode B replies with UL Grant and Timing Advance information. However how Timing Advance is communicated to UE is not yet decided within RAN1, specifically, how and if the full Timing Advance information is included within L1/L2 signalling, or only partial (differential) timing adjustments are transmitted - which would not be sufficient in the case of initial access. Until final conclusions on this topic are made we feel that the following two options can be considered for this step:
· Option 1:  UL Grant, Timing Advance, and a reference to a UE through used combination of signature and Random Access region, are transmitted on CCCH (DL-SCH) 
· Option 2: UL Grant, Timing Advance are transmitted as part of L1/L2 signalling, where UE is referenced through implicit C-RNTI which is chosen based on used combination of signature and random access region. Note that the set of implicit C-RNTIs would have to be reserved in advance, and would be used only in this step of the random access procedure. 
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Figure 1. Non-synchronized Random Access - Contention Resolution and Initial C-RNTI allocation
· Step 3: UE responds with Globally unique ID, or it can use a random number instead (e.g. 16 bits), which would serve as its identity for contention resolution purposes which eNode B would echo in step 4. In the case when UE has already established RRC connection with the cell, it should use its assigned C-RNTI.
· Step 4: (synchronized with step 3) this is contention resolution step where eNode B echoes UE identity used in step 3. This can serve as an indication if a collision occurred during the previous transmission.  We are proposing that initial C-RNTI allocation is done in this step. Other options would be to allocate C-RNTI in step 2, which can be too early if a collision occurs, or in step 5. If C-RNTI is allocated in Step 5, then issues surrounding the problem of how to uniquely reference UE in this step arise. For example, if an approach where UE is referenced through its global identifier on CCCH is used, then a UE would have to continuously decode CCCH transmissions until it sees its (asynchronous) L3 reply and its C-RNTI allocation, assuming no collision occurred – thus consuming additional power. Same would hold if a solution where in Step 5 a combination of implicit (temporary) C-RNTI and UE’s global identity is used to address UE. Also if a solution where only implicit C-RNTI is used then the range of C-RNTIs that has to be reserved upfront may be substantial, since L3 reply can span over multiple Random Access time slots. However if UE is assigned C-RNTI in contention resolution step (step 4) none of the above mention problems exist.
3 Conclusions

Based on the discussion in this paper we are proposing that initial C-RNTI allocation is done in the contention resolution step, thus eliminating the drawbacks of both “early” and “late” C-RNTI allocations. Further, we do support early explicit indication of collisions in order to reduce random access latency. 
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