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1
Introduction

An inband half-duplex relay node (RN) cannot transmit and receive on the same frequency at the same time. Thus, the switching from Tx to Rx or Rx to Tx requires some guard boundaries for both backhaul and access links. This topic is of great interest during previous RAN1 meetings [1]-[4]. In RAN1#59bis, four possible cases of UL backhaul and access links timing were identified, as captured in [5]. In RAN1#60, it was agreed that the support of case 2a & 4 is under consideration depending upon RAN4 inputs and/or other considerations. In RAN1#60bis, case 2b is confirmed as the working assumption for FDD.
In this contribution we present our views on type I relay subframe timing alignment for UL backhaul and access links focusing on TDD and propose that:
· In addition to FDD, Case 2b should be adopted as the baseline for TDD. 

· Modified case 4 as in [10] can also be considered for TDD under specific conditions.
2
Discussion
In [5], four possible cases of UL backhaul and access links timing were listed. In [6], RAN4 is kindly asked to provide guidance regarding the possible reduction of switching periods and the expected frame time synchronization requirements. Correspondingly, Case 2a and Case 4 listed in [5] need FFS depending on RAN4’s input.

Case 2b limits the impact of switching times to the access link, as shown in Figure 3, where SRS on the access link can be configured to blank out the last OFDM symbol when the switching happens. Case 2b was confirmed as the working assumption for FDD in RAN1#60bis.
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Figure 1 Illustration of Case 2b [5]
In RAN1#60bis, Case 1 for DL timing [1] was agreed. We propose to adopt case 2b for TDD as well. Combined with case 1 for DL timing [7], the relationship between downlink and uplink subframe timings can be summarized in Figure 2.
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Figure 2 Illustration of DL and UL subframe timing: Case 1 for DL and Case 2b, for UL
In addition, in RAN1#60bis, it was agreed to support case 3 for DL timing as well. DL case 3 provides tight synchronization between DeNB and RN downlink transmissions, at the expense of compromised backhaul efficiency and additional complexity (e.g., the necessity of supporting specially designed new DM-RS pattern, as shown in [11]).
For TDD systems, there may be a need to allow tight synchronization between DeNB and RN UL reception. As discussed in [10], under specific conditions (e.g., TDD configuration #3 and when the eNB-RN propagation delay is less than RN Tx/Rx switching time), a modified case 4 was proposed for tight synchronization in UL reception. In this case, both the backhaul and the access link need to lose the last symbol to accommodate Rx/Tx and Tx/Rx switching. Note that similar to case 2b, modified case 4 is fully backward compatible. For other TDD cases, Case 2b is still deemed more efficient [10]. 
3
Conclusion

In this contribution, we present our views on type I relay subframe timing alignment for UL backhaul and access links focusing on TDD:
· In addition to FDD, Case 2b should be adopted as the baseline for TDD. 

· Modified case 4 as in [10] can also be considered for TDD under specific conditions.
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