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1. Introduction
For in-band relay operation requiring resource partitioning, acquisition of DeNB SI by the RN upon SI change has been discussed and at previous RAN2 meetings. Based on discussions on [1], RAN2 agreed that dedicated RRC signalling will be used to inform the RN of DeNB SI updates. With this approach, expected specification impacts were described in [2] as follows:
· The MasterInformationBlock, SystemInformationBlockType1 and SystemInformation messages need to be defined as alternative PDU type in the DL-DCCH-Message. 

· Signaling radio bearer and RLC-SAP need to be defined for the transmission on DCCH, which would be SRB1 and AM. 

This paper provides further considerations on BCH reception at the RN.
2. Dedicated RRC signalling for BCH
In Rel-8 LTE, BCH on which the MIB is transmitted is scheduled on subframe #0 of radio frames for which the SFN mod 4 = 0, and repetitions are scheduled on subframe #0 of all other radio frames. Furthermore, in the frequency domain, BCH is mapped on the 6 centre resource blocks. A fixed schedule was adopted since the MIB carries essential system information, i.e., dl-Bandwidth and PHICH-Config, required to receive the PDCCH.
If the MIB is to be transmitted by dedicated RRC signalling for RNs, the dedicated signalling needs to be receivable by the RN, even if contents of the MIB has changed. However, this can be difficult since the RN first needs to receive the R-PDCCH (or PDCCH), which will likely be system bandwidth dependent. Hence, for MIB, other alternatives with less complexity should be investigated.
3. Alternatives for BCH reception
First of all, the need for the RN to receive updated MIB needs to be clarified.

With regards to dl-Bandwidth, RAN2 has clarified at RAN2 #69 that dl-Bandwidth can be changed on the fly, using the SI change procedure defined in Rel-8. This can be useful for energy saving, since the system bandwidth can be adjusted depending on the traffic load [3]. If this mechanism is to be enabled when RN is present, the RN needs to be able to detect the new dl-Bandwidth. This seems to be a valid reason for the RN to be able to receive updated MIB content.

Since delivery of the updated MIB by dedicated signalling seems to be rather complex, it would be desirable if the RN can receive the BCH from the DeNB. This can be achieved simply by shifting the subframe numbers between the backhaul and access links, so that subframe #0 on the backhaul link is aligned with one of the MBSFN subframes configured on the access link, as shown in Fig.1. With this approach, the RN can receive the BCH from the DeNB even during relay operation. Since the BCH reception mechanism in Rel-8 can be fully reused, this approach would be preferable.

[image: image1.emf]Subframe #1 

(MBSFN 

subframe)

Subframe #5 Subframe #4

Subframe #3 

(MBSFN 

subframe)

Subframe #2 

(MBSFN 

subframe)

Subframe #6 

(MBSFN 

subframe)

Subframe #7 

(MBSFN 

subframe)

Subframe #8 

(MBSFN 

subframe)

Subframe #0 Subframe #9

Subframe #9

Subframe #3 

(MBSFN 

subframe)

Subframe #2 

(MBSFN 

subframe)

Subframe #1 

(MBSFN 

subframe)

Subframe #0 Subframe #4 Subframe #5

Subframe #6 

(MBSFN 

subframe)

Subframe #8 

(MBSFN 

subframe)

Subframe #7 

(MBSFN 

subframe)

Backhaul link

Access link

SFN #a

SFN #a

BCH transmission 

on backhaul link

BCH transmission 

on access link


Figure 1: Subframe shifting to allow BCH reception by the RN.
For this to work, the DeNB has to know the subframe offset between the backhaul and access links, so that the DeNB avoids scheduling backhaul transmissions at wrong timings. How the DeNB can obtain knowledge of the subframe offset needs to be clarified. This could be considered as part of the discussion on how to configure backhaul subframes when the RN attaches to the network (either by OAM or RRC).
In conclusion, the following is proposed.

Proposal 1
Subframe shifting between the backhaul and access link should be adopted, so that the RN can receive the BCH from the DeNB.
With this approach, the MIB does not have to be included in the dedicated signalling towards the RN.
4. Summary and proposal
This paper addressed some aspects on BCH reception at the RN in relay operation. In conclusion, the following proposal was made.
Proposal 1
Subframe shifting between the backhaul and access link should be adopted, so that the RN can receive the BCH from the DeNB.
5. Reference
[1] R2-10xxxx, “Report of 3GPP TSG RAN WG2 meeting #69,” ETSI MCC.
[2] R2-100591, “System information change notification in relay operation,” NTT DOCOMO.

[3] R1-100298, “Energy saving at eNB,” NTT DOCOMO. 







































































































































































































































PAGE  
2

_1331988727.vsd
Subframe #1 (MBSFN subframe)


Subframe #5


Subframe #4


Subframe #3 (MBSFN subframe)


Subframe #2 (MBSFN subframe)


Subframe #6 (MBSFN subframe)


Subframe #7 (MBSFN subframe)


Subframe #8 (MBSFN subframe)


Subframe #0


Subframe #9


Subframe #9


Subframe #3 (MBSFN subframe)


Subframe #2 (MBSFN subframe)


Subframe #1 (MBSFN subframe)


Subframe #0


Subframe #4


Subframe #5


Subframe #6 (MBSFN subframe)


Subframe #8 (MBSFN subframe)


Subframe #7 (MBSFN subframe)


Backhaul link


Access link


SFN #a


SFN #a


BCH transmission on backhaul link


BCH transmission on access link



