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1 Introduction
In the last RAN2 LTE Ad-hoc meeting, the allocation timing of C-RNTI was discussed, and three alternatives were given as follows [1]:
Alternative 1: First message in DL, with TA

Alternative 2: Second message in DL, after contention resolution, on CCCH (no HARQ)

Alternative 3: Second message in DL, after contention resolution, using HARQ, using implicit C-RNT [2]
This paper compares the above three alternatives and shows our preference.
2 Discussion
 Table 1 compares the three alternatives from the perspective of performance, message size, identifier space, complexity, and contention resolution.
Table 1: Comparison of three alternatives
	#
	Alternative 1
	Alternative 2
	Alternative 3
	Note

	Allocation timing of C-RNTI
	First message in DL, with TA
	Second message in DL, after contention resolution, on CCCH (no HARQ)
	Second message in DL, after contention resolution, using HARQ, using implicit C-RNTI
	

	Performance
	HARQ
	No HARQ
	HARQ
	HARQ can be applied to alt.1 and 3.

	Size of RACH response
	Long
	Short
	Short
	The size of RACH response in alt.1 is longer by C-RNTI size.

	Identifier space for C-RNTIs
	Not restricted
	Not restricted
	Restricted
	Implicit C-RNTIs use identifier space for C-RNTI.

	Complexity
	Simple
	Additional contention resolution is needed.
	Additional contention resolution and mapping information between implicit C-RNTIs and signatures are needed.
	In alt.1, a UE can retry the RACH procedure when one’s global ID is not included in the decoded message or decoding fails. 

	Contention resolution
	Detectable
	Detectable
	Detectable
	Alt.2 and 3 can detect contention using resolution message.
Alt.1 can detect contention if decoding fails after HARQ retransmissions or UE’s global ID is not included in the connection setup message.[3]


Since the UL first message after the RACH procedure will include important information elements, HARQ should be used. HARQ will improve packet error rate by the magnitude of 10-2 (e.g., packet error rate of 10-3) if packet error rate of the initial transmission is 10-1. Therefore, alt.1 and 3 are preferable from the perspective of reliability.
From Table 1, alt.1 and 3 are compared as follows:

· The size of RACH response
· Although alt.1 is longer, the difference is only the C-RNTI size and may be small.
· Identifier space for C-RNTI

· Alt.1 can use the entire identification space for C-RNTIs, but alt.3 has to reserve a part of the identification space for implicit C-RNTIs and reduces the identification space for explicit (normal) C-RNTIs.
· Complexity
· Alt.3 additionally requires a contention resolution in the call setup procedure, and needs to inform the mapping between implicit C-RNTIs, signatures, and timing or frequency using system information. Therefore, alt.1 is simpler.
· Contention resolution

· Both alternatives can detect contention and retry the access burst.

From the above comparison, alt.1 is preferable.
3 Proposal
This paper compared the three alternatives on allocation timing of C-RNTI. Since the UL first message after the RACH procedure will include important information elements, HARQ should be used. Moreover, the call setup procedure in LTE should be simplified. From the perspective of performance and simplicity, alt.1 (C-RNTI is assigned with TA in the DL first message) is preferable.
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