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1. Overall Description
RAN1 would like to thank RAN2 for their liaison entitled “LS on RACH retransmission delay” in R2-080621. RAN2 asked RAN1 to provide answers on 
a: What is a typical number of power ramping steps for random access preamble?
b: How much delay should be considered between successful random access preamble transmission subframe (i.e. PRACH slot) and first subframe of random access response window?
c: What is a minimum UE processing delay of the random access response and the time of transmitting random access preamble again? Could RAN WG2 assume that same delay for the UE in responding to an UL grant in the RA response as for the PDCCH?
2. Response

a) What is a typical number of power ramping steps for random access preamble?
The typical number of power ramping steps for random access depends very much on the adopted strategy. For example, the target received power P0_PRACH may be set to higher values than actually required to achieve the desired detection rate. In this case the likelihood of success already after a single preamble transmission is rather high. This is typical case of the operation. In case of conservative approach of the target received power P0_PRACH is set exactly the required performance, the number of attempts increases. As an example, if the power offset relative to the nominal required power is set to +2 dB, the number of attempts is five for 97% likelihood of successful reception.
b) How much delay should be considered between successful random access preamble transmission subframe (i.e. PRACH slot) and first subframe of random access response window?
For FDD, a typically delay – measured from the end of the last subframe at least partly occupied by the received random access preamble to the beginning of the first subframe of random access response window – is typically 4 ms. For example, a UE transmitting a RACH preamble in subframe 1 could receive a response in subframe 6-8.
To allow for some flexibility to decrease the random access response time with future implementations, it is recommended to set the beginning of the response window to a value smaller than the typical 4 ms processing time, e.g., the window can start 2 ms after the transmission of the preamble.
For TDD, the latency may be longer and depend on the DL/UL allocation.
c) What is a minimum UE processing delay of the random access response and the time of transmitting random access preamble again? Could RAN WG2 assume that same delay for the UE in responding to an UL grant in the RA response as for the PDCCH?

RAN1 agreed following three cases have same UE minimum processing delay.

Case 1) UE does not receive PDCCH to indicate message 2 by using RA-RNTI at the end of random access response window.

Case 2) UE receives PDCCH to indicate message 2 by using RA-RNTI but message 2 does not contain preamble ID which UE used in the random access response window.

Case 3) UE receives PDCCH to indicate message 2 by using RA-RNTI and message 2 contains preamble ID which UE used. This is the case to transmit message 3.

Compared to the reception of a normal uplink grant, the UE is required to decode the DL-SCH and process the contents of the random access response. It is therefore suggested to allow for a somewhat larger processing time in the UE than the reception of a normal uplink grant. The UE minimum processing delay is therefore set to (5 - "2x propagation delay") ms, which adds 2 ms additional time to DL-SCH decoding. Maximum propagation delay is agreed 0.3333 ms in RAN1. The timing relation for preamble when random access resource is located in the minimum delay and no back off and the timing relation for message 3 are shown below.
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3. Actions
RAN1 kindly asks RAN2 to take the above responses into account in their future works on LTE/SAE.
4. Date of Next TSG-RAN WG1 Meetings
RAN1 #52bis
March 31 – April 4, 2008

Shenzhen, China
RAN1 #53
May 05 – May 09, 2008

Kansas City, USA
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