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Summary

This contribution is a summary of the discussion on RACH procedure aspect, taking place at RAN1#46bis in Seoul, Wednesday, Oct, 11. The following topics were discussed in this session.

· LS to RAN2

Question was raised form RAN2 on HARQ appicability, control channel and message size capability etc.　Agreed LS response (2972) was sent to RAN2.
· Non Sync RACH message

The benefit to include CQI information in the RACH preamble was agreed. This message was sent to RAN2 (together with 2972)

· Non sync RACH design 

Non-sync RACH structure was discussed. RAN1 agreed the basic strucuture of 1.0msec Non-sync RACH. The neceesity of 0.5msec RACH and impact of frequency error in 1.0msec structure are to be discussed until next meeting.  

· Altenative TDD structure
The RACH procedere for altenative TDD frame structure was discussed. There is no agreement. Discussion will continue on the E-mail reflector until next meeting.
6.4.3 RACH Procedure Physical Layer Aspects

Summary of the conclusions from email ad hoc on RACH L1 procedure to be prepared by Amitava Ghosh. Address also questions from RAN2 LS.
R1-062603
Random Access Channel Email discussion summary
Motorola

LS to RAN2

R1-062576
Proposed response to RAN2 LS in [R1-062434]
Samsung, NTT DoCoMo, NEC
R1-062595
Proposed LS response on Random Access Related Issues
Motorola

R1-062602
E-UTRAN Non-Synchronized Random Access Procedure
Motorola

R1-062812
Target collision probability and HARQ adoption for the 1st UL message
Panasonic, NTT DoCoMo
R1-062853
Proposed answers to RAN2 LS on random access
Ericsson

R1-062899
RAN2 questions on RACH operation
Siemens
R1-062822
Non-synchronized random access procedure
Nokia

Q1: 

The number of preamble is 64.

The number of root sequence is configurable.

Q2:

The control channel design in RAN1 is not yet stable and it is therefore hard to provide exact bit count. 
RAN1 preference is to signal this message on the regular L1/L2 control channels for UL grants and DL assignments provided the control L1/L2 control channel structure can accommodate this signalling.  
Q3:
There is no restriction from RAN1 prospective
Q4:

a) 24 bit (including CRC) (IOT level is ..)
b) 48 bit (1HARQ),  72 bit (2 HARQ)

c) HARQ can not resolve the contention with good success rate. However, since the probability of contention should be less than 1%, HARQ should be supported. 
Q5:

Asynchronous
Q6:


Mis-alignment of the timing of hybrid ARQ ACKs and NACKs due to contention, may further have undesirable effects on the data transmissions of other UEs.  Therefore, from a simplicity perspective, it seems preferable not to use hybrid ARQ in DL in case of possible contention.
Q7:

(a) Our analysis shows that H-ARQ can significantly increase the probability of capturing one of the transmissions during contention.  However, its overall success rate in resolving contention is not good.

(b) The capture probability depends on the difference in received power between the contending users.  In general, the bigger the power difference, the larger the capture probability.  As a result, the use of power control will reduce the capture probability.  Having different power settings for message 1 and 3 should not affect the capture effect.
Draft the LS to RAN2 (2972)

Non sync RACH message

R1-062481
Asynchronous RACH preamble message design
Philips

R1-062601
Non-Synchronized Random Access Message Content
Motorola

R1-062629
Collision probability and randomness requirements for Random Access in E-UTRA
Texas Instruments
R1-062811
Sequence allocation and Collision probability analysis of RACH with control information
Panasonic, NTT DoCoMo

RAN1 see the benefit of including CQI in cause, RAN1 request to RAN2 to kindly consider to this aspect when designing the cause bits

This information is captured in 2972.

Non-sync RACH design
Effect of frequency error
R1-062746
On the Length of ZC Sequence for Non-Synchronized RACH Preamble
Fujitsu
R1-062821
Extension of random access preamble
Nokia

Maintain current structure. Company will clarify the impact until next meeting.

R1-062958
R1-062515
Asynchronous RACH Preamble Design
Samsung

R1-062552
Non-synchronized random access procedure and preamble 
ZTE

R1-062556
RACH Sequence Design Based on Repetition Method
LG Electronics

R1-062630
Non synchronized Random Access Structure for E-UTRA
Texas Instruments

R1-062854
Parameters for basic Random Access preamble
Ericsson
R1-062914
Required RACH preamble length
IPWireless

Agreement:

1.0msec preamble structure: 
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Parameters for 1msec TTI only:

CP: 0.1msec

Preamble: 0.8 msec

GT: 0.1msec

0.5 msec:

Continue to discuss until next meeting (with effect of frequency error)

R1-062631
Configurable Cyclic Shift for Non Synchronized Random Access preamble
Texas Instruments

R1-062690
RACH sequences and planning
Qualcomm Europe

R1-062766
RACH Preamble Length
NEC Group

R1-062883
Filtering roll-off for non-synchronized transmission
Nokia

R1-062965
R1-062557
RACH Design Issues of Large Cell Deployment
LG Electronics

R1-062758
On the signal structures of non-synchronized RACH 
Nortel
L1 procedure
R1-062501
Layer 1 Procedure of Non-synchronized Random Access in E-UTRA
ITRI

R1-062757
The open-loop power-control effect of RACH signals
Nortel

Alternative TDD structure

R1-062503
Random access preamble design for alternative EUTRA TDD
TD Tech
R1-062785
Consideration on the non-synchronized random access procedure for EUTRA TDD
CATT, Huawei, ZTE, RITT

Continue to the discussion on the E-mail reflector before next meeting (Tang hai)

Clarification on Sync RACH use case

R1-062664
Synchronized Random Access Channel & Scheduling Request
Motorola

R1-062719
Scheduling Request Transmission Method for E-UTRA Uplink
NTT DoCoMo

Sync RACH design
R1-062516
Synchronized Random Access Design for E-UTRA
Samsung

R1-062632
Synchronized Random Access Structure for E-UTRA
Texas Instruments

R1-062633
Wideband Pilot in Synchronized Random Access Burst
Texas Instruments

R1-062634
Synchronized Random Access: performance comparison of preamble-based and UL sub-frame structures
Texas Instruments

R1-062823
Multiplexing of Synchronous RACH
Nokia

Others

R1-062923
Capacity Analysis of E-UTRA Non-synchronized RACH
Lucent Technologies
R1-062517
Antenna swiching transmission of RACH preamble
Samsung

HO aspect (RAN2 issue)

R1-062494
Elimination of the Asynchronous RACH Procedure Requirement during LTE Handover
InterDigital
R1-062893
Random access for less-contention-based handover

Fujitsu















































































































