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1. Introduction
In previous meetings, much progress was made regarding backhaul subframe configuration, transmission timing and Un HARQ operation [1][2][3]. Some agreements are listed as follows:
· The position and the number of available Un UL subframes are derived from the configuration of Un DL subframes.
· A Un UL subframe is allocated 4 TTIs after a Un DL subframe.
· Option 3(subframe-configuration dependent RTT) is agreed, further restricted in Rel-10 to support only 8ms backhaul subframe allocation.
· Selection between formula and RRC signalling for the determination of the number of HARQ processes is FFS.
Some issues such as SRS and CQI/PMI/RI transmission need further discussion. In this contribution we propose our views on the remaining issues related to uplink periodic signalling transmission over Un link.

2. Discussion on SRS and CSI transmission
For a Rel-8 UE uplink signalling such as SRS and CQI/PMI/RI on PUCCH is transmitted with a periodicity. The periodicity for SRS transmission is selected from 2/5/10/20/40/80/160/320ms and CQI/PMI/RI has periodicities of 2/5/10/20/40/80/160/32/64/128ms. Periodicities for SRS and CSI transmission may not be directly applied for Un uplink due to the configuration of MBSFN subframe. For Un downlink transmission, RNs configure MBSFN subframes, i.e. subframe #1, #2, #3, #6, #7, #8. The corresponding uplink backhaul subframes are subframe #0, #1, #2, #5, #6, #7. Then RNs cannot transmit SRS and CQI/PMI/RI in Un uplink subframes #3, #4, #8, #9.
In addition, Un subframe allocation period is inconsistent with some SRS/CQI periodicities [4][5]. If 8ms based backhaul subframe allocation period within 40ms is used, periodicities 2/5/10/20ms for SRS and CSI are not compatible. If 10ms based backhaul subframe allocation period is used, periodicities 2/5/32/64/128ms are not compatible.
There are possible SRS and CSI transmission options for Un link.
· Usage of the configuration for Rel-8 SRS and CSI transmission:
Rel-8 periodicities for SRS and CSI can be applied for Un uplink. RNs transmit uplink periodic signals in available uplink backhaul subframes. Therefore opportunities of SRS and CSI transmission may be reduced.
· Restriction of the configurations for Rel-8 SRS and CSI transmission:
Considering Un subframe allocation period, possible periodicities are used for SRS and CSI transmission. In case of 10ms based backhaul subframe allocation period, periodicities 10/20/40/80/160/320 ms for SRS and CSI transmission may be supported. For 8ms based backhaul subframe allocation period, SRS and CSI may be configured with periodicities 40/80/160/320 ms and 40/80/160/32/64/128 ms respectively.
Currently, a fixed RN is assumed and the channel quality of backhaul link is much better than that of eNB-UE link. The large periodicities may be selected for SRS and CSI. Possible periodicities are FFS.
· SRS and CSI transmission based on backhaul subframe allocation period:
Only SRS and CSI are transmitted in the first available uplink backhaul subframe of backhaul subframe allocation period. In such case SRS and CSI have same periodicities as backhaul subframe periodicities, e.g. 8 or 10ms.
· SRS and CSI transmission based on MBSFN subframe configuration period:
Only SRS and CSI are transmitted in the first available uplink backhaul subframe of MBSFN subframe configuration period. In such case SRS and CSI have same periodicities as MBSFN subframe configuration period, e.g. 10 or 40ms. 40ms based MBSFN subframe configuration is preferred when considering 8ms based backhaul subframe allocation period.
· Sequential backhaul subframe numbering:
In order to resolve MBSFN subframe restriction, available uplink subframes are sequentially numbered. In such case all configurations for Rel-8 SRS and CSI can be applied but actual periodicity may be broken.
· Definition of new periodicities for SRS and CSI transmission:
Considering Un subframe configuration periodicity, SRS and CSI have new periodicities. This option will provide the full flexibility of the configuration for uplink periodic signal. However it may need some standard efforts.
3. Conclusion
In this contribution, we discussed issues related to periodic SRS and CSI transmission and proposed some options as follows:
· Usage of the configuration for Rel-8 SRS and CSI transmission
· Restriction of the configurations for Rel-8 SRS and CSI transmission
· SRS and CSI transmission based on backhaul subframe allocation period
· SRS and CSI transmission based on MBSFN subframe configuration period
· Sequential backhaul subframe numbering
· Definition of new periodicities for SRS and CSI transmission
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