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1 Introduction
In RAN4 #54 meeting, the impacts of relay on RRM are mentioned in [1-3]. In RAN3 #67 meeting, among four relay alternatives, the alternative2 is selected as reference architecture [4]. In this contribution, the possible impacts of relay on RRM will be further discussed.  

2 The impacts analysis 
In the relay networks, the data is transferred by backhaul link and access link. The backhaul is built between DeNB and RN. And the latter is built between RN and the UEs. Because the performance of access link is same as the direct link between the DeNB and the UEs, the impacts of access link are not obvious comparing to the impacts from backhaul link. In the following sections, the impacts of backhaul link on RRM are discussed.    

2.1 Relay impacts on synchronization requirements

 Frame timing synchronization between eNB and RN were discussed in RAN1 in detail.  In downlink or uplink, the corresponding synchronization schemes are put forward. And the following two questions are given in [5]. 
Question 1: What is the expected frame timing synchronization requirement between eNB(s) and relay(s)? Are there specific synchronization requirements in case of TDD, MBSFN, or ICIC? 
Question 2: What are the expected Tx/Rx and Rx/Tx switching periods of a relay node? Would it be possible in the Rel-10 timeframe to have Tx/Rx and Rx/Tx switching periods shorter than the normal cyclic prefix?
1) For question 1  
The expected frame timing synchronization requirement between eNB(s) and relay(s) is the allowable maximum time deviation in frame start timing between eNB(s) and relay(s) on the same frequency that have overlapping coverage areas. 

In [6], four possible RN DL frame timing alternatives are described. Among the four alternatives, Case 1/2/4 can be considered as air-interface based RN-eNB synchronization schemes while Case 3 is an absolute RN-eNB synchronization scheme.  In [7], four possible RN UL frame timing alternatives are given. Similarly to RN backhaul/access DL timing, among the four alternatives, Case 1/2/3 can be considered as air-interface based RN-eNB synchronization schemes while Case 4 is an absolute RN-eNB synchronization scheme. But in TDD, for the schemes based on air-interface, the timing difference should not be longer than the minimum requirements defined in the table 7.4.2-1[8].  For both synchronization schemes, the requirements are restricted to RN hardware capacity and application scenarios. 

In case of TDD, the synchronization requirements are discussed in [9], if the distance between eNB and RN is within a threshold, it is better to adopt the absolute synchronization between eNB and RN. Otherwise, air-interface based synchronization schemes may be used too. 

In case of MBSFN, the synchronization requirements are discussed in [10], when RN Tx power is 30 dBm, RN’s Tx timing may be delayed by the backhaul link propagation delay. When RN Tx power is 37 dBm, it is better using the global synchronization between eNB and RN. 

In case of ICIC, it is better to use the absolute synchronization in order to improve the efficiency of ICIC algorithms [11-12].   Both in case of MBSFN and ICIC, for TDD, at least the synchronization accuracy should satisfy the minimum requirements defined in the table 7.4.2-1[8].   
In case of TDD, for the absolute RN-eNB synchronization application conditions, the distance threshold between eNB and RN is not clearly discussed in [9]. It is not clear whether the threshold is inosculated with the table 7.4.2-1[8]. 

Now, the RN maximum transmission power is suggested in [3] [10] [11]. The simple simulation results for maximum transmission power 30 dBm and 37 dBm are given in [10]. The other maximum transmission power scenarios are not analyzed yet. 

Aside, although absolute synchronization is the best way for ICIC, it is worthy to evaluate further the impacts of air-interface based RN-eNB synchronization schemes on ICIC. 
Proposal 1: The synchronization requirements in case of rely need to be researched further for compatible with TDD, MBMS and ICIC.  
 2) For question 2 
The Tx/Rx and Rx/Tx switching periods of a relay node are the transition time from TX to RX or from RX to TX at the backhaul subframe at RN. It is similar to TDD eNB transition from DL to UL or from UL to DL at special subframes. The switching periods are dependent on the RN realization but some restriction should be considered.  For example, if the proposal in case 1 is adopted [7], the Tx/Rx switching period in RN is longer than cyclic prefix. But it should be shorter than 17μs [13]. Similarly, the Rx/Tx switching period is same as Tx/Rx, the maximum should be shorter than 17μs [13]. Whether the Tx/Rx and Rx/Tx switching periods are shorter than the normal cyclic prefix in the Rel-10 timeframe is a realization issue of the UE which is dependent on the UE hardware capability and would require expensive switches. 
Proposal 2: Tx/Rx and Rx/Tx switching periods of a relay node may be followed TDD eNB UL/DL transition time. For the other switching periods impacting on UE realization need to be evaluated further. 

2.2 Relay impacts on power headroom requirements
In [9], the requirements for power headroom (PH) are given. The power headroom expressed in dB, is defined as the difference between the configured maximum UE output power (PCMAX), which is defined in section 6.2.5 in TS 36.101 [14] and the estimated power for PUSCH transmission according to section 5.1.1.1 in TS 36.213 [15]. 

The UE power headroom
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 valid for subframe i is calculated by (1). 
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 are defined in [15].  The power headroom shall be rounded to the closest value in the range [40; -23] dB with steps of 1 dB and is delivered by the physical layer to higher layers.  

Based on (1), the maximum and the minimum can be deduced as followed.
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The maxim transmission power 
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 of relay is different from UE. The former is suggested as 30-38 dBm [3], 30~37dBm[10], or 26bm-27dbm [11]. But, for the latter, the 
[image: image13.wmf]CMAX

P

is defined 23dBm [14]. Because the calculated maximum or minimum values in the bracket for the relay and the UE may be different, therefore, the 
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 for  RN and UE  may be  different too.  For the similar reasons, the 
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 for RN and UE may be different too. But the detailed values are dependent on the RN RF maximum output power and the practical maximum and minimum transmission power of RN.

Proposal 3: Based on the RN RF maximum output power and the practical maximum and minimum transmission power of RN, It is desirable to update PH reporting range for RN uplink power control. 
3 Conclusions

This contribution provides an analysis of the impacts of relay on RRM and three proposals are obtained as followed.
Proposal 1: The synchronization requirements in case of rely need to be researched further for compatible with TDD, MBMS and ICIC. 

Proposal 2: Tx/Rx and Rx/Tx switching periods of a relay node may be followed TDD eNB UL/DL transition time. For the impacts of other switching periods on UE realization need to be evaluated further. 

Proposal 3: Based on the RN RF maximum output power and the practical maximum and minimum transmission power of RN, It is desirable to update PH reporting range for RN uplink power control. 
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