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1 Introduction
The last RAN2 meeting has clarified the random access procedure for initial access [1]. However, the exact procedure for cases other than initial access are yet unclear, including the use of a contention-free access procedure and the necessity of the RRC contention resolution message. This paper identifies cases that trigger access procedures and discusses the concrete access procedure for each case.

2 Discussion
2.1 Triggers for access procedures

Access procedures are triggered in the following cases:
· Case 1: Initial access (including RRC re-establishment)

· Case 2: Handover

· Case 3: DL data resuming (eNB triggered)
· Case 4: UL data resuming (UE triggered).
2.2 Classification of access procedures
The contention-based access procedure has been included in the stage 2 TS [1] as a basic procedure. However, the use of a contention-free (dedicated) signature, that has been proposed for example in [2] to avoid collision upon handover, is yet undecided. Table 1 summarises applicability and details of contention-based and contention-free access procedures, for each case listed in 2.1.
Table 1: Investigation of contention-based and contention-free access procedure.

	
	Case 1: Initial access
	Case 2: Handover
	Case 3: DL data resuming
	Case 4: UL data resuming

	Contention-based access procedure

	
	RA-preamble
	Contention-based signature

	
	RA-response
	Needed (addressed to RA-RNTI and allocates temporary C-RNTI)

	
	Message 3
	RRC connection request
	Handover complete including the permanent C-RNTI
	Permanent C-RNTI
	Buffer status report including the permanent C-RNTI

	
	Message 4
	RRC contention resolution
	RRC contention resolution may be abbreviated since DL-SCH can be addressed to the permanent C-RNTI on L1/L2 control channel.

Besides, the UE may retry the access procedure if it detects the temporary C-RNTI, which was allocated in the RA-response, on L1/L2 control channel (This can be considered as an optimisation).

	Contention-free access procedure

	
	RA-preamble
	N/A
	Contention-free signature
	N/A

	
	RA-response
	
	RA-response may be abbreviated because UL grant and TA can be transmitted using the permanent C-RNTI.
	RA-response may be abbreviated because TA can be transmitted using the permanent C-RNTI.

Besides, only the TA should be sent to save DL radio resources, if RA-response is to be transmitted.
	

	
	Message 3
	
	Handover complete without the permanent C-RNTI.
	None
	

	
	Message 4
	
	None
	None
	


2.3 Comparison of contention-based and contention-free access procedures
2.3.1
Contention-based access procedure
For cases other than initial access, a UE always has to transmit its permanent C-RNTI in Message 3 to identify itself to the eNB, since the eNB cannot identify the UE from the detected contention-based preamble.
The RRC contention resolution may be abbreviated in handover, DL data resuming and UL data resuming, because DL-SCH can be addressed to the permanent C-RNTI on L1/L2 control channel after successfully decoding Message 3. However, the RRC contention resolution should be transmitted if there is no DL data after handover complete. This is because a losing UE in contention, who received Ack for Message 3, would misidentify handover completion. 
The UE shall retry the access procedure if DL-SCH is not addressed to its permanent C-RNTI for a given time. Besides, if the UE detects the temporary C-RNTI (allocated in RA-response) being addressed on L1/L2, it shall retry the access procedure (This can be considered as an optimisation).
Conclution 1: Abbreviation of the RRC contention resolution should be investigated for cases other than initial access for DL radio resource efficiency.
2.3.2
Contention-free access procedure

A contention-free signature will be allocated in the handover command or in the notification of DL data resuming. 
Since the UE transmits this contention-free signature, the eNB can identify the UE context, including its permanent C-RNTI, from the contention-free signature. Thus, the UE does not have to transmit its permanent C-RNTI in Message 3. It is preferable for the UE not to transmit the permanent C-RNTI from the view point of UL radio resource efficiency.
The eNB can transmit only the necessary information after detecting the contention-free signature, since the eNB already knows the purpose of the contention-free signature transmission. Then, the eNB can omit the RA-response, and instead transmit on DL-SCH addressed to the permanent C-RNTI:

· only the TA for DL data resuming, and
· the TA and UL grant for handovers.
The RRC contention resolution is not needed because of the contention-free access procedure.
Conclution 2: The contention-free access procedure should be supported for handovers and DL data resuming, because the eNB can identify the UE using the contention-free signature, without making the UE report its permanent C-RNTI in Message 3.

Conclution 3: For handovers and DL data resuming using contention-free access procedure, RA-response should be omitted, and instead, only the necessary information should be transmitted on DL-SCH addressed to the permanent C-RNTI.
Conclution 4: The RRC contention resolution is not needed in the contention-free access procedure. 
3 Proposal

The paper discussed the contention-based and contention-free access procedures for handover and data resuming cases. In conclusion:
· Contention-based access procedure
· Abbreviation of the RRC contention resolution should be investigated for cases other than initial access for DL radio resource efficiency.
· Contention-free access procedure
· The contention-free access procedure should be supported for handovers and DL data resuming, since the eNB can identify the UE using the contention-free signature, without making the UE report its permanent C-RNTI in Message 3.
· For handovers and DL data resuming using contention-free access procedure, RA-response should be omitted, and instead, only the necessary information should be transmitted on DL-SCH addressed to the permanent C-RNTI.
· The RRC contention resolution is not needed in the contention-free access procedure. 
References

[1] R2-070403, “3GPP TS 36.300.”
[2] R2-070029, “Intra-LTE handover procedure by using dedicated signature,” ZTE
