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1. Introduction
At RAN2#57bis, use of dedicated preamble in aRACH was decided. However, how to transmit message 2, i.e. random access response, when a dedicated preamble used is FFS. Initially, 2 possible options were discussed at RAN2#57bis. 

 - Option 1: With RA-RNTI Grant, a response is transmitted over DL-SCH

 - Option 2: With C-RNTI Grant, a response is transmitted over DL-SCH

We think also a third option should be considered:

 - Option 3: Rather than using DL-SCH, information could be transmitted over L1/L2 only with C-RNTI

In this document, we want to compare these 3 options. 
2. Discussion
2.1 HARQ appliance
For all three options, HARQ cannot be applied since UL timing is not synchronized for HARQ ACK/NACK. 
2.2 Overhead

With the following considerations;
· 1 CCE is composed of 36 REs

· Scheduling Grant would be composed of 2n CCEs
· 4 CCEs are almost same as 1 PRB
· QPSK and 1/3 code rate would be assumed to be used for L1/L2 control channel and message 2 in aRACH

The following overhead is assumed to be introduced by the different signaling components:

2.2.1 Scheduling Grant (DL):

· UE id (16)

· Resource indication for DL (9-25) [1]

· Duration of assignment (2-3)

· MIMO related information (0)

· Modulation scheme (2)

· Payload size (6)

· HARQ information (6)

Total: 41-58 bits ( 2-3 CCEs
2.2.2 Message 2 when scheduled with RA-RNTI:
· Preamble id (6)

· TA correction (4)

· T-RNTI (16)

· Resource indication for UL (10-12)

· CRC (16)

Total: 52-54 bits, 36-38 bits without T-RNTI ( 1 PRB
Note1: T-RNTI would not be needed for a response to the dedicated preamble

2.2.3 Message 2 when scheduled with C-RNTI
· TA correction (4)

· Resource indication for UL (10-12)
· CRC (16)

Total: 30-32 bits ( 1 PRB
2.2.4 Special L1/L2 control format:

· UE id (16)

· TA correction (4)

· Resource indication for UL (10-12)

Total: 30-32 bits ( 2 CCEs
Based on the previous load calculations in [2], it seems most realistic to send responses to 1 or 2 UEs in a TTI related to receiving dedicated or random preambles. The overhead for these two cases is compared for the 3 options in table 1. 

	
	1 access in a RACH


	2 accesses in aRACH

	Option 1 
	2-3 CCEs + 1 PRB
	2-3 CCEs + 1 PRB 

[if responds to 2 ded. preambles]
2-3 CCEs + 1 PRB 

[if responds to 1 ded. and 1 rand. preambles] 

	Option 2
	2-3 CCEs + 1 PRB
	4-6 CCEs + 2 PRBs
[if respons to 2 ded. preambles]
4-6 CCEs + 2 PRBs
[if responds to 1 ded. and 1 rand. preambles] 

	Option 3
	2 CCEs
	4 CCEs
[if responds to 2 ded. preambles]

4-5 CCEs + 1 PRB
[if responds to 1 ded. and 1 rand. preambles]


Table1. Overhead for each option
It is clear that for responding to 1 aRACH access, option 3 is the most beneficial. 
For the case of responding to 2 aRACH accesses:

· Option 3 is still the most beneficial for responding to only dedicated preambles

· Option 1 would be somewhat optimal for responding to a dedicated and a common preamble
3. Proposal
With the analysis in section 2, RAN2 is requested to decide on of the following approaches for how to transmit message 2 when a dedicated preamble is used:

1. Option 1: Transmitting over DL-SCH with RA-RNTI Grant

2. Option 3: Transmitting directly over L1/L2 control channel with C-RNTI 
4. Reference

[1] R1-071571 Resource indication scheme for downlink packet scheduling, Samsung
[2] R2-070205 LTE cell load / RACH load estimations, Samsung






















































































































































