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1. Introduction

In the RAN1#59b Valencia meeting, following things are agreed [1], but further agreement was not reached in RAN1#60 San Francisco meeting [2]. Furthermore, low cost relay issue was raised by [3], which can impact on the timing relationship of backhaul link. Therefore we added further comments on the Cases and additional timing proposal due to low cost relay implementation.

Agreement from RAN1#59b [1]:
· The following proposals are valid for half-duplex relays:
· The RN can receive Un DL transmissions starting with OFDM symbol numbered m and it can stop receiving with the OFDM symbol numbered n. 

· Here OFDM symbol numbering within the subframe starts at 0

· k is equal to the number of OFDM symbols used for the L1/L2 control region at the RN access

· The following cases are deemed for further consideration:

· Case 1: RN can receive the DL backhaul subframe starting from OFDM symbol m=k+1 until the end of the subframe (n=13 in case of normal CP)

· This corresponds to the case when RN switching time is longer (> cyclic prefix) and RN DL access transmit time is slightly offset with respect to DL backhaul reception time at the RN 

· Case 2: RN can receive the DL backhaul subframe starting from OFDM symbol m=k until the end of the subframe (n=13 in case of normal CP)

· This corresponds to the case when RN switching time is sufficiently shorter than the cyclic prefix and RN DL access transmit time is aligned to the DL backhaul reception time at the RN 

· Case 3: RN can receive the DL backhaul subframe starting from OFDM symbol m≥k until OFDM symbol n<13 (depending on the propagation delay and the switching time)

· This corresponds to the case when RN DL Uu transmissions is synchronized with the eNB DL transmissions

· Case 4: RN can receive the DL backhaul subframe starting from OFDM symbol 0 until OFDM symbol n=13-(k+1) 

· This corresponds to the case when RN can receive the normal PDCCH.

· Discuss until RAN1#60 if RAN4 input is available in time which cases are supported

· Send an LS to RAN4 on related issues, e.g. timing synchronization between eNB and RN, RN Tx/Rx switching  

2. Downlink Timing Alternatives
2.1. Case 1

In Figure 1, it shows Case 1 in [1] where the negative timing offset on top of conventional propagation delay is intentionally introduced to increase the number of available symbol in Un downlink. If the number of PDCCH symbol in Uu downlink is 2, the available number of symbols for Un downlink becomes 11, which is larger than the case in which RN DL RX subframe boundary is quite well-aligned RN DL TX subframe boundary, i.e. no additional timing offset is applied.  However further study is required how to support Joint Transmission between eNB and RN or MBSFN service. Basically, if the switching time is not much shorter than cyclic prefix, this can be supported as an baseline among downlink timing proposals.
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Figure 1: Introducing a fixed timing offset (To) in addition to propagation delay (Tp)

2.2. Case 2
This option will be valid only if the switching time is very shorter than cyclic prefix. In other words, it is valid only for the case when just the remaining time excluding the switching time can play an original role of cyclic prefix, which should be able to combat multipath by making channel estimation easy. This option is quite dependent on the switching time, so it couldn’t be supported for all of relay capabilities. Meanwhile there is a way to co-exist Case 1 and Case 2, by defining the RN switching time as the RN capability list and configure the OFDM symbols used in backhaul subframe in consideration of RN and eNB PDCCH size and the switching time.
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Figure 2: RN DL RX timing is aligned to RN DL TX timing
2.3. Case 3
This case has different number of available symbols depending on the propagation delay and guard periods. Figure 3-(a), (b) and (c) show each case; small, medium and large propagation delay. Regarding the necessity of this case, we’re not still convinced if this kind of tight TX synchronization is required for MBSFN or ICIC, even though it might be needed in TDD network deployment case by case. Therefore we need further investigation on relation with MBSF or ICIC as well as TDD, and also on variable number of valid symbols even in the case when Case 3 is applied to TDD network.  
In addition, as already indicated in email reflector, it could be supported if globally synchronized TDD networks are really required by RAN4 (LS). However, the TDD synchronization requirement can be relaxed by increasing the guard period, or by considering the RN-specific Tx power and deployment.  In such case, Case 3 is not needed any more because Case 1 and/or Case 2 can be also applied to TDD networks.
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Figure 3-(a): eNB DL TX timing is aligned to RN DL TX timing, [(Tp<L)&(Tp<G1)&(Tp+G2<L), symbol_length = L], so called, “small propagation delay”
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Figure 3-(b): eNB DL TX timing is aligned to RN DL TX timing, [(G1<Tp<L)&(Tp+G2<L), symbol_length = L], “medium propagation delay”
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Figure 3-(c): eNB DL TX timing is aligned to RN DL TX timing, [(G1<Tp<L)&(Tp+G2>L), symbol_length = L], “large propagation delay”
2.4. Case 4
We think Case 4 is not on the scope of current WI as well as current TR. This case should be further discussed later release SI TR phase. Furthermore, it’s not desirable because several OFDM symbols in the end of a backhaul subframe are lost by this option. This symbol loss degrades the backhaul link efficiency severely and also impacts RS structure.
3. Proposals
· Case 1: Supported as a baseline 

· Case 2: Supported if the switching time is much smaller than cyclic prefix

· Case 3: FFS 

· Case 4: Not supported
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