3GPP TSG-RAN WG2 #57




R2-070462
12th February – 16th February 2007





St. Louis, USA
Agenda item:
21.2
Source: 
LG Electronics Inc., Samsung
Title: 
Use of DAR over CCCH
Document for:

Discussion, Decision

1.
Discussion
In previous meeting in Shanghai, [1] was presented. In that document, it was proposed that DAR mechanism can be applied to CCCH. DAR mechanism is adopted in Rel-6 RLC because it reduces block error rate in providing MBMS service. If DAR mechanism can be applied to CCCH, it will also reduce error rate for the message on that channel and transaction time. 
In last Sorrento meeting, [2] analysed network impact and early UE impact. During the discussion, no major issue was found. 
Additionally as shown in [3], the application of DAR mechanism to CCCH allows achieving lower message error rate even at higher S-CCPCH error rate.
In the following section 2, proposed scheme is copied again from [2] for convenience. 
2.
Proposed Scheme
Following figure is copied from section 6.1.1 of TS25.815. This figure shows the timeline of RRC connection establishment procedure.


[image: image1.wmf] 

UE

Node B

RNC

RRC Connection Request

Call Start

T

0

RRC Connection Setup

RRC Connection Setup Complete

t

1

t

2

t

0


Figure 6.1.1-2: RRC Connection Setup (Idle to CELL_FACH state)

The proposal is to enhance reception reliability of RRC Connection Setup message. Correctly receiving RRC Connection Setup is important. It’s because reception failure of RRC Connection Setup message will cause T300 expiry and this causes longer delay in call establishment. For example, typical setting of T300 in TS34.108 is 4 second.
Because the RRC CONNECTION SETUP message is delivered over CCCH and UM RLC, when a RRC CONNECTION SETUP message is composed of more than one UM RLC PDU, even missing one UM RLC PDU causes UE’s reception failure of RRC CONNECTION SETUP message. For example, in the following figure, even though the UE received other part of RRC CONNECTION SETUP message, the UE can not use it if it misses any one PDU of the message. In fact, the UE will just discard all the other received PDUs.
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Fig 1 Current Operation for UM RLC
But in Rel-6, UM RLC is enhanced with Duplicate Avoidance and Reordering (DAR) functionality for MTCH. This functionality is used for the case when same RLC PDU for one MBMS service is transmitted over multiple cells. So even though a UE misses one RLC PDU from one cell, it can recover it by receiving the RLC PDU from another cell. For example, look at the following example.  
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Fig 2 Duplicate Avoidance and Reordering Function in Rel-6 for MBMS
In fact, multiple cell transmission can be regarded as multiple transmissions within one cell. Thus, if one UM RLC PDU is transmitted multiple times within one cell and DAR function is used, then the reception reliability will be enhanced. Following figure shows the case when DAR is used in Fig 1 above.
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Fig 3 Operation of CCCH with DAR
Unlike the previous case in which received PDUs are just discarded, the RRC message is recovered by using DAR.
At the first look, this seems to be same as the case where the UTRAN transmit same RRC message more than once. But in that case, consecutive RLC PDUs for one RRC message has to be successfully received. In the proposed method, it is enough for each RLC PDU to be received at least once regardless of whether they were received consecutively or not.
In fact, this can be used not only for RRC CONNECTION SETUP message but also for CELL UPDATE CONFIRM. So it is proposed to use DAR for CCCH. 
Conclusion: 

Adopt DAR mechanism for CCCH in DL.
3.
Conclusion
DAR mechanism enables lower message error rate, faster transaction and lower delay. It is proposed to agree to allow the use of DAR mechanism also on CCCH in downlink.
And if agreement is reached, it is further proposed to agreed on the draft CRs for Rel-7 in [4], [5].
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