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1 Introduction
In RAN1#61bis meeting, the followings are agreed for Un PUCCH [1]:
· In case of Un PDSCH assigned by R-PDCCH, the PUCCH resource for corresponding ACK/NAK on Un is semi-statically configured by higher layers on a RN specific basis

· The Un PUCCH resource for SR or CSI is semi-statically configured by higher layers on a RN specific basis
In RAN1#62 meeting Un subframe allocation period of 8ms is agreed, and some details of table for Un uplink HARQ process are agreed in the last meeting [2].
In this contribution we discuss about Un UL channel design related to those decisions.
2 Un PUCCH resource allocation
In Rel-8, dynamic ACK/NAK resource index associated to PDSCH transmission is implicitly determined by the minimum CCE index of the corresponding PDCCH and the boundary index between semi-static and dynamic ACK/NAK resource. On the other hand, semi-persistent ACK/NAK resource index is determined by higher layers in semi-static manner and the semi-statically allocated PUCCH resource is usually used for SPS data, CQI and SR transmission.
As agreed in [1] there is only semi-static configuration of ACK/NAK in Un UL transmission. For semi-static resource allocation of Un PUCCH format 1/1a/1b, the following alternatives can be considered.
Alt 1: Separate PRB for Un PUCCH within the semi-static resource reserved for macro-UE
Un PUCCH resource index is located on adjacent to macro-UEs’ semi-static PUCCH region as shown in Figure 1. The reserved PUCCH resources may be wasted when Un PDSCH assigned by R-PDCCH is not transmitted in the subframe, but it is negligible if the number of RN is very small.
In addition, it is desirable that Un PUCCH is located on separate PRB within the semi-static resource reserved for macro-UE. In this case the orthogonality among Un PUCCH and PUCCH for macro-UE can be guaranteed even when they have the different number of OFDM symbols, i.e. for the UL timing modified 4 case which may puncture the last symbol of the Un UL subframe.
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Figure 1: Separate PRB for Un PUCCH within the semi-static resource reserved for macro-UE
Alt 2: Locate Un PUCCH RB on separate RB following dynamic PUCCH RB
For example, it is required for RRC signal to indicate where Un PUCCH index should be started as shown in Figure 2. In this case, the reserved Un PUCCH resources can be allocated to PUSCH for macro-UEs when the backhaul transmission does not occur. Thus, it can reduce the waste of resources, especially when there is a large number of RNs, i.e. a large amount of resources semi-statically reserved for RNs.
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Figure 2: Locate Un PUCCH RB on separate RB following dynamic PUCCH RB
3 CSI, SRS and SR transmission in Un link
In Rel-8, UL signaling such as CSI, SRS and SR on PUCCH is transmitted with a periodicity. Such periodic UL transmission can be directly applied to Un PUCCH when Un subframe allocation is consistent with the periodicities of Rel-8 signaling. However, as agreed in [2], Un subframe allocation period of 8ms is not compatible with all periodicities for CSI and SRS transmission. Therefore, if the Rel-8 periodicities are directly applied to Un UL, the opportunities for CSI and SRS transmission may be reduced and it becomes worse when the number of available Un UL subframes is small.
In order to resolve such restriction, some possible transmission options are presented in [3], and we propose that, as shown in Figure 3, the only available Un UL subframes are indexed when a RN transmits CSI, SRS and SR on Un PUCCH. Then, all periodicities for Rel-8 CSI, SRS and SR transmission can be applied to Un UL. In this case the actual periodicity may be broken according to Un subframe allocation, but the opportunities for transmission are preserved.
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Figure 3: An example of subframe indexing for CSI, SRS and SR transmission

Proposal: 
· The only available Un UL subframes are indexed for CSI, SRS and SR transmission on Un PUCCH.
4 Summary
For resource allocation of Un PUCCH format 1/1a/1b, the following alternatives are discussed:
· Alt 1: Separate PRB for Un PUCCH within the semi-static resource reserved for UE

· Alt 2: Locate Un PUCCH RB on separate RB following dynamic PUCCH RB

For periodic CSI, SRS and SR transmission in Un link, we propose the following:
· The only available Un UL subframes are indexed for CSI, SRS and SR transmission on Un PUCCH.
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