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1. Introduction

In the last RAN2 LTE Ad-hoc meeting, the contention resolution was discussed, and the need for the early resolution, i.e., echoing the UE identity before the UE has been authenticated by the aGW, was debated.
This paper discusses about the need for the early resolution and shows our preference and proposal.

2. Discussion
The following table compares “with early resolution” and “without early resolution”
Table 1. Comparison of two alternatives

	
	Alt.1 : with early resolution
	Alt.2 : without early resolution

	Delay
	Small


	Large

Additionally, Alt.1 delay + transmission time between eNB and aGW + processing time in aGW + transmission time of larger response of connection request than early resolution.
Moreover, if HARQ is applied to the transmission of response of connection request at point 5(b) in below figure, the retransmission time should be also considered. 

	Signal overhead
	Yes
	No


Since we believe that it is more important that collision should be detected as quickly as possible, we prefer to use the early resolution.
However, in case of Alt.1, the signaling overhead should be also taken into account. Therefore, we believe that it is needed to optimize the signaling for the early resolution. 
3. Proposal
To minimize signaling overhead, we propose to use second Random Id instead of Global Id in the early resolution message. For example, the UE chooses a second Random Id (of course, the second Random Id would be quietly different with Random Id in preamble from the perspective of the structure) and transmits connection request message to the network on the first UL-SCH at point (3). And the eNB acknowledges the early resolution message including the second Random Id without the first contacting the aGW at point (5a).
Note: we referred to Ericsson’s figure [1] for a better understanding.


[image: image1]
Figure1. Contention Resolution with the early resolution message and second Random Id

By using the second Random Id, we can reduce the needed radio resource for the early resolution because the size of the second Random Id can be much smaller than Global Id.

Moreover, if the first UL message is segmented due to roughly allocated resource in the response to the preamble [2], the second Random Id can be known by the first segmented message, while in case of Global Id, eNB has to all of segmented connection request messages to fetch Global Id since in general Global Id is included in the connection request message.
But, the collision probability stills remains because the second Random Id is randomly selected as well as Random Id in the preamble. However, if it is assumed that second Random Id is at most 10 bits, the collision probability is approximately 10-6.  Thus the collision probability is sufficiently low. Even if unfortunately the collision occurs due to the second Random Id, the collision can be also detected by the response of connect request at point (5b).
4. Concolusion
This paper discussed about the need for the early resolution. From a delay point of view, we believe the Alt.1 (with the early resolution) is more preferable. And we propose to use the second Random Id to minimize downlink signaling overhead for the early resolution instead of Global Id.
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