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1
Background
There are couple of issues in UL backhaul that still need to be clarified in the specification. One of them is Un UL subframe configuration. The issue is if UL subframe configuration is derived implicitly from DL subframe configuration or if some other method is used. Another open point is transmission of some periodic UL channels, namely CSI on PUCCH format 2/2a/2b and SRS, taking into account potentially different periodicities of Un UL subframes. In this contribution we discuss about those issues.

2
Un UL subframe configuration
In RAN1#61bis meeting it was agreed that if UL grant is in subframe #k then the corresponding UL data transmission happens in subframe #(k+4). Also it was agreed that if DL data is transmitted in subframe #k then corresponding UL A/N is transmitted in subframe #(k+4). It has been discussed that there could be DL subframes that contain neither DL data nor UL grant (almost blank subframes) and in that case corresponding UL subframe would not be needed. DL Un subframes are configured by higher layer signalling. We propose that the position and number of available Un UL subframes is derived from the configuration of Un DL subframes so that a Un UL subframe is allocated 4 TTIs after a Un DL subframe.

Note that Un UL can also be used for macro UEs so in the backhaul there is no resource wastage even if some Un UL subframes are not utilized by relays. In the access link additional UL subframes could be beneficial in some extreme cases when RN attached UE is power limited but this seems a very special case (as the RN typically does not have too high TX power itself there is less likelihood the UL gets severely power limited), so our view is that simple implicit derivation of UL subframes from DL configuration should be used.
3
Issues Related to PUCCH from RNs
Like with other periodic UL transmission, it may be difficult to match periodicity of UL subframes and periodicity of PUCCH format 2/2a/2b. Therefore it should be clarified that PUCCH format 2/2a/2b is only transmitted in UL subframes, and a corresponding statement should be added to the specification.
Almost all the timing cases are such that all the symbols of the subframe are available for backhaul and then there is no problem to multiplex PUCCH format 1/1a/1b from RNs and PUCCH from macro UEs to the same PRB. The only exception is timing case 4 with short distance. In this case PUCCH from RN may need to be located in a different PRB than PUCCH from macro UE in order to maintain orthogonality of PUCCHs in the same PRB. The other possibility is that DeNB configures the backhaul subframe to be SRS subframe and naturally also RNs follow this configuration. 
4
SRS in the Un
RNs and UEs share the same resources when they transmit SRS. Configuration of SRS in the Un should then be compatible with macro UEs i.e. time, frequency, hopping etc. configurations should be done by using the same parameter set that is used for macro UEs. Like with other periodic UL transmissions also SRS subframe configuration for the relay may not be compatible with UL backhaul subframe configuration. Similarly as has been agreed for scheduling request, RN should send SRS only in backhaul subframes according to the RN specific SRS configuration. In order to be compatible with macro UEs, RN should maintain the hopping status of different parameters and the UL backhaul subframe just triggers the transmission.
If the last symbol of the subframe is dropped, SRS from RN is not possible. One way of enabling SRS also in this case is to configure two consecutive subframes as backhaul subframes. In this case Un SRS from the first subframe should be possible.
Conclusion

In release 10, the UL Un subframe configuration is derived from DL Un subframe so that Un UL subframe is allocated 4 TTIs after the DL Un subframe.

Periodic CQI/PMI/RI is transmitted only in the UL subframes.
SRS transmissions from RNs should be compatible with SRSs from macro UEs. SRS hopping pattern should not be disturbed by the fact that some subframes are not backhaul subframes and therefore not available for UL transmission. SRS can be configured by using existing R8/R9 parameters and SRS from RN should be transmitted only in backhaul subframes.
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