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1
Background
In the RAN1#61 meeting UL timing options were agreed ‎[1]. Supported timing options are case 2b, modified case 2a and modified case 4. In the RAN1#61bis meeting WF on Un PUCCH resources was agreed ‎[2]. In this contribution we discuss about issues related to those decisions and some other open issues in UL backhaul design.
2
UL timing case “modified 4”
In the modified 4 timing case the number of symbols, that are available for backhaul transmission, depends on the distance between DeNB and RN and the switching time in the RN. If the inter site distance between DeNB and RN is smaller than 5.1 km (assuming switching time of 17us in the RN) then symbols #0 - #12 are available for backhaul transmission. If the distance is between 5.1km and 16.3km then all the symbols of the subframe are available for backhaul. If the ISD is larger than 16.3km then symbols #1 - #13 are available in the backhaul or alternatively number of symbols in the access link need to be reduced by more than one symbol. Because UL timing modes are supported without modifications to RAN1 specifications “modified 4” case can only be used if ISD is less 16.3km. 

3
Issues Related to PUCCH from RNs
In the timing case “modified 4” a shortened backhaul subframe i.e. symbols #0 - #12 may have to be used. Shortened format does not exist for PUCCH format 2/21/2b so CQI can only be sent if PUSCH transmission is granted. Shortened format 2/2a/2b like proposed in ‎[3] would be useful also in case of relaying. However specifying it only for relays is not necessary. 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 from RNs and PUCCH from macro UEs to the same PRB. The only exception is timing case 4 with short distance. In this case R-PUCCH 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. DeNB can configure the backhaul subframe to be SRS subframe and naturally also RNs follow this configuration so DeNB has methods to implement different multiplexing strategies and no specific rules are needed here but it can be left for DeNB implementation.
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

UL timing cases are supported without modifications to RAN1 specs. This means that UL timing case “modified 4” can only be used if ISD between RN and DeNB is less than 16.3km 
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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