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1 Introduction
RAN2 discussed the E-UTRAN random access procedure during RAN2#55, but it is still FFS whether HARQ is operated on the contention resolution message in Figure 1. This paper discusses the HARQ operation on the contention resolution message and shows our preference.
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Figure 1: Non-synchronised random access procedure considered for E-UTRAN.
2 Discussion
The contention resolution message will at least include:

1. A global UE ID (TMSI in most cases but IMSI during attach procedure) and,

2. A C-RNTI in case it is not allocated in the random access response.

It may be decided to include other IEs in the contention resolution message, but they will be ignored in the rest of this document. Table 1 shows the message sizes of the contention resolution message and required radio resources to obtain cell edge coverage.
Table 1: Message sizes and required radio resources for the contention resolution message.
	
	Case 1: C-RNTI is allocated in RACH response.
	Case 2: C-RNTI is allocated in contention resolution.

	Contents in contention resolution
	TMSI (32 bits) or IMSI (64 bits)
	TMSI (32 bits) or IMSI (64 bits) and C-RNTI (16 bits)

	Total message size including 16 bits CRC
	48 or 80 bits
	64 or 96 bits

	Required radio resources @ BLER 1%, coverage 98% [1] (QPSK, 11 symbols/TTI, R=1/3, repetition=14)
	46 or 76 sub-carriers
	62 or 92 sub-carriers

	Required radio resource % @ 5MHz (300 sub-carriers)
	15% or 25%
	20 or 30%


If the required radio resources are small, HARQ operation may not be needed. However, the required radio resource as shown in Table 1 seems too large to waste, and it is preferred to apply HARQ in case the 1st transmission fails.
One of the arguments that were used against applying HARQ to the contention resolution message was the delay in retrying the RACH procedure due to HARQ. However, it was decided in RAN2#55 that the contention resolution message is asynchronous to message 3. Therefore, UE has to wait for a timer expiry anyways before it retries the RACH procedure. If the timer value is 10 ms, HARQ RTT is 4 ms and the maximum retransmission number is restricted to once, the difference in latency between the schemes with and without HARQ is only 4ms and considered to be small.
From the perspective of radio resource efficiency and latency, it is preferable to operate HARQ on the contention resolution message.
3 Proposal

This paper discussed the HARQ operation on the contention resolution message. Since radio resource to be allocated to the contention resolution could be large and the difference in latency between the schemes with and without HARQ is small, the resolution message should apply HARQ.
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