
page 2

3GPP TSG RAN2#54
    R2-062260
Tallinn, Estonia, 28 AUG – 02 SEP 2006
Agenda Item:   
11.3.4
Source: 

Samsung

Title: 

Contention resolution
Document for: 
Discussion and decision

1. Introduction
In this document, we would like to present our view on the handling of contention resolution. 
2. Discussion
Contention happens if more that one UE selects the same random access preamble. The need for contention resolution should be limited due to the random selection of the access preamble. However, reserving a number of random access channels that would guarantee no contention at all would come at a high cost from radio resource management point of view. Therefore we assume that contention cannot be avoided.
The ENB should detect any occurring contention as soon as possible, otherwise a bigger delay will be introduced until the re-trial of random access procedure. Therefore, preferably a contention resolution mechanism exists at the first UL RRC/NAS message so that the ENB can detect contention as soon as possible. 

For handling contention resolution at the first UL RRC/NAS message transmission, we would like to propose the usage of a contention resolution channel in addition to the first UL RRC/NAS message transmission. The UE should generate an indicator over the contention resolution channel separately from the transmission on the data channel, i.e. the RRC/NAS message. 

The random access procedure would be as follows (see figure 1):
(1),(2): 
The UE sends a random access preamble and receives the corresponding response;
(3): 
Separately to the RRC/NAS message, the UE randomly generates an indicator over the contention resolution channel, e.g. (DTX,+1,DTX,DTX) assuming the contention resolution channel consisting of 4 carriers;
(4): 
The UE transmits the RRC/NAS message. In addition, the UE also transmits the indicator generated at (3) over the contention resolution channel;
(5): 
If the E-NB detects more than one indicator over contention resolution channel in addition to the RRC/NAS message, e.g. (DTX,+1,DTX,+1), contention is detected; 
(6): 
The E-NB sends a collision indicator with the corresponding C-RNTI. The IMSI could be included if the E-NB decoded the RRC/NAS message successfully even though it detects contention at (5)

(7): 
If the UE receives (6), the UEs with the corresponding C-RNTI re-initiate the random access procedure. If the IMSI is included in (6), the UE with the IMSI does not need to re-initiate random access procedure. 

Note that the indicator selection procedure would be applied to each HARQ retransmission. Therefore, the contention could be detected by the E-NB even though multiple UEs generate the same indicator at the initial transmission. 

From the point of signaling overhead;

For the case when a few access preambles, e.g. 2 access preambles, used at 5ms RACH channel, 8 carriers would be needed at HARQ transmission if we assume a 4 carriers contention resolution channel. We think this signaling overhead can be acceptable. 
For the case when a number of access preambles, e.g. 8 access preambles, used at 5ms RACH channel, 32 carriers would be needed at HARQ transmission. We think 8 access preambles used at 5ms RACH channel means the scenario, which has rather high contention probability. With this consideration, we think this signaling overhead can be acceptable. 

[image: image1.wmf]UE

E

-

NB

(

1

) 

Random access preamble

(

2

) 

Random access response

(

4

) 

RRC

/

NAS message

, 

indication on contention resolution channels

(

6

) 

Collision indicator 

{

C

-

RNTI

, 

IMSI

}

(

3

) 

Randomly select one of available 

contention resolution channels

(

5

) 

Detect multiple indications on 

contention resolution channels

(

7

) 

UEs with C

-

RNTI except the UE 

with IMSI re

-

initiated PRACH


Figure1. Random access procedure
3. Conclusion
We would like to propose the introduction of a contention resolution channel at the transmission of the first UL RRC/NAS message. If agreeable, we also would like to propose to reflect section 2 into the TS. 






















































































































































