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1 Introduction

In RAN1-59bis the UL timing relation between eNB and RN was discussed and several possible cases were identified [1]. In case 2b, the access link and backhaul link UL subframe boundary is staggered by a fixed gap and RN switching time is considered by configuring the UE not to transmit during the last SC-FDMA symbol of the Uu link. At the last meeting it was agreed that case 2b is the baseline working assumption, but the impact on not transmitting SRS and/or CQI in the  access link was to be evaluated [2], [3]. In this contribution we analyze these influences for both TDD and FDD system. 
2 Impact Analysis of Case 2b for the TDD System 
2.1 On SRS and CQI in access link
For case 2b, the access UL subframe right before the backhaul UL subframes should be configured as cell-specific SRS subframe. This poses limitation on the SRS configuration and may have some impact on the performance.  
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Figure 1 Example of Un subframe allocation in TDD UL/DL configuration 1
Take TDD UL/DL configuration 1 as an example, as shown in figure1, UL subframes {3, 8} are allocated to backhaul subframes, then UL subframes {2, 7} shall be configured as cell-specific SRS subframe, and the last symbol of subframes {2, 7} is reserved for RN’s transceiver transition. Therefore, the only possible cell specific SRS subrames configuration is {1, 2, 6, 7}, in which only two special subframes {1, 6} can be actually allocated as UE-specific SRS. 
Since RN can not receive the last symbol of subframes {2, 7}, CQI will be affected (corresponding link level evaluation result are shown in Section 2.2). To avoid CQI performance loss, a possible solution is to schedule CQI/CQI+ACK in PUSCH, or transmit periodic CQI/CQI+ACK in PUCCH of the following UL access subframes. If CQI is scheduled in PUSCH while UE has no UL data to transmit, there will be some resource wastage, e.g., 6 PRB pairs are needed to transmit CQI for 6 UEs on the PUSCH, instead of multiplexing in the same PRB pair on the PUCCH. A similar problem exits for FDD system.

2.2 Performance Evaluation on CQI 
The performance degradation of CQI due to one symbol loss under single UE case is shown in Figure 2. At 1% BLER, the SNR loss is less than 1dB when the source bit does not exceed 11 bits.
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Figure 2 performance of CQI for single UE 
3 Impact Analysis of case 2b for the FDD System
For FDD systems, the UL timing case 2b also restricts the cell-specific SRS configuration and may increase the SRS overhead on PUSCH in access link. Link level simulations are shown in Section 3.1.

In case 2b, the restriction on the cell-specific SRS configuration on the access link may also influence the decoding performance of PUCCH format 1/1a/1b. The most serious situation is when all access UL subframes are configured to use short-format PUCCH format 1/1a/1b In this case the PUCCH decoding performance is worse than normal PUCCH format 1/1a/1b. 
3.1 Performance Evaluation on UL throughput
Take the Un configuration [5] in Figure 3 for example, the cell-specific SRS configuration parameter (srsSubframeConfiguration) can only be set to be 0 or 2. In Figure 4, the throughput of PUSCH under srsSubframeConfiguration=0, 2, 10 are compared. 
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Figure 3 FDD Un subframe configuration example
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Figure 4 throughput of PUSCH under different cell-specific SRS configuration
The additional overhead of the SRS on the PUSCH decreases the access link throughput, as demonstrated in figure 4, the throughput loss of access link is about 0.1Mbps (4 PRBs) at 10dB when all subframes are configured as cell-specific SRS subframes. 
4 Conclusions
The contribution analyses the influence of UL timing case 2b on SRS as well as CQI in the access link. Under the condition that backhaul link is the bottleneck, the performance loss on SRS and CQI in the access link may is not significant.
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Appendix: Simulation assumptions
Table 1: Simulation assumptions for CQI performance evaluation
	Parameter
	Assumption

	Number of RN antennas
	2 

	Number of UE antennas
	1

	System bandwidth
	1.4 MHz

	Carrier Frequency
	2.6GHz

	Modulation scheme

	QPSK

	Number of CQI source bits
	4, 6, 11

	Doppler frequency of UE
	70Hz

	Channel model
	ETU

	Number of PUCCH RB pair
	1

	PUCCH Format
	Format 2

	Minimum simulation TTI
	10000 (Simulation in each TTI is independent)

	Maximum simulation TTI
	50000


Table 2: Simulation assumptions for UL throughput evaluation
	Parameter
	Assumption

	Number of RN antennas
	2 

	Number of UE antennas
	1

	System bandwidth
	10 MHz

	Carrier Frequency
	2.6GHz

	Modulation scheme

	AMC

	Number of PUSCH RB pair
	4

	Doppler frequency of UE
	5Hz

	Channel model
	ETU

	Max retransmission times 
	4
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