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1
Introduction
Relay backhaul transmission based on MBSFN subframe configuration has been agreed in previous Ran-1 meetings and, among other aspects, backhaul DL timing alignment has been agreed in [1], and was captured in the TR [2]: 

The DL subframe timing of the RN shall be delayed compared to the DeNB DL subframe timing (which is the backhaul timing) by the propagation delay plus the required RX-TX switching time.
Since that agreement, several contributions have discussed details of the timing alignment, e.g. the other references given below. Based on commonalities of these investigations, we propose a more detailed description of the access-backhaul timing alignment and a corresponding text proposal for [2], even though this particular aspect has not been in the focus of the ongoing e-mail discussion on relay backhaul that was kicked off at RAN1#58b ([58bis-6] Email discussion on Type 1 Relay backhaul)..
2
Proposed way forward

Basically it is proposed to align the access and backhaul subframes to allow an alignment of the last or first symbol of the backhaul subframe and the first or last symbol on the access subframe, also taking the required switching times into account. In this way it is possible to maximize the number of symbols that are available for useful transfer of information on the backhaul and/or access link. At this point of time it is left FFS which particular symbols to align in this way, as this also depends on the subframe design that will be selected eventually. The most obvious option is to align the set of symbols used for R-PDCCH and R-PDSCH with the first symbol transmitted after or the last symbol transmitted before the “gaps” which are introduced in section 9.1.2 of TR 36.814.
This approach is applicable to both downlink (“gaps” are provided by MBSFN subframes) and uplink (“gaps” are unused UL subframes).

The following figure (taken from ‎[5]) gives one example where the symbol #13 is aligned to be received just before the RN is switching back to TX (right red GP, highlighted by the red circle) to be able to transmit symbol#0 of the next subframe. Similarly the timing could be aligned just after switching from TX (left red GP), similar timings can be done for UL as well and/or aligning other symbols.
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A text proposal for TR 36.814 is attached.
3
Text proposal for section 9.1.3. of TR 36.814
9.1.3

Backhaul resource assignment

In case of downlink backhaul in downlink resources, the following is valid

-
At the RN, the access link downlink subframe boundary is aligned with the backhaul link downlink subframe boundary, except for possible adjustment to allow for RN transmit/receive switching. The relative timing of the access and backhaul link can be aligned in such a way, that the gap between the last or first symbol of the backhaul subframe and the first or last symbol on the access subframe is just sufficient to account for the switching time required at the RN. In this way the number of symbols that are available for useful transfer of information can be maximized. The most obvious option is to align the set of symbols used for R-PDCCH and R-PDSCH with the first symbol transmitted after or the last symbol transmitted before the “gap” caused by the MBSFN subframe as introduced in section 9.1.2. 

-
The set of downlink backhaul subframes, during which downlink backhaul transmission may occur, is semi-statically assigned
-
The set of uplink backhaul subframes, during which uplink backhaul transmission may occur, can be semi-statically assigned, or implicitly derived from the downlink backhaul subframes using the HARQ timing relationship
-
A new physical control channel (here referred to as the “R-PDCCH”) is used to dynamically or “semi-persistently” assign resources, within the semi-statically assigned sub-frames, for the downlink backhaul data (corresponding to the “R-PDSCH” physical channel). The R-PDCCH may assign downlink resources in the same and/or in one or more later subframes.
-
The “R-PDCCH” is also used to dynamically or “semi-persistently” assign resources for the uplink backhaul data (the “R-PUSCH” physical channel). The R-PDCCH may assign uplink resources in one or more later subframes. 
-
Within the PRBs semi-statically assigned for R-PDCCH transmission, a subset of the resources is used for each R-PDCCH. The actual overall set of resources used for R-PDCCH transmission within the above mentioned semi-statically assigned PRBs may vary dynamically between subframes. These resources may correspond to the full set of OFDM symbols available for the backhaul link or be constrained to a subset of these OFDM symbols. The resources that are not used for R-PDCCH within the above mentioned semi-statically assigned PRBs may be used to carry R-PDSCH or PDSCH.
-
The detailed R-PDCCH transmitter processing (channel coding, interleaving, multiplexing, etc.) should reuse Rel-8 functionality to the extent possible, but allow removing some unnecessary procedure or bandwidth-wasting procedure by considering the relay property.
-
If the “search space” approach of R8 is used for the backhaul link, use of common search space, which can be semi-statically configured (and potentially includes entire system bandwidth),  is the baseline. If RN-specific search space is configured, it could be implicitly or explicitly known by RN.
-
The R-PDCCH is transmitted starting from an OFDM symbol within the subframe that is late enough so that the relay can receive it.
-
“R-PDSCH” and “R-PDCCH” can be transmitted within the same PRBs or within separated PRBs.
In case of uplink backhaul in uplink resources, the following is valid

-
At the RN, the access link uplink subframe boundary is aligned with the backhaul link uplink subframe boundary except for possible adjustment to allow for RN transmit/receive switching. The relative timing of the access and backhaul link can be aligned in such a way, that the gap between the last or first symbol of the backhaul subframe and the first or last symbol on the access subframe is just sufficient to account for the switching time required at the RN. In this way the number of symbols that are available for useful transfer of information can be maximized. The most obvious option is to align the set of symbols used for backhaul uplink transmission with the first symbol received after or the last symbol received before the “gap” caused by not allowing any terminal-to-relay transmissions in some subframes as introduced in section 9.1.2.
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