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1 Introduction 

In recent meetings, the following DL timing comments was agreed:
WF is modified as follows:

· Cases 1 and 3 are supported (no change to definition of case 1 compared to previously agreed definition)

· The support of case 2 is still under consideration depending upon RAN4 inputs

· Case 4 is FFS

Modified WF is agreed subject to the following:

· Note that discussions are ongoing in RAN4 regarding the possible impact of DeNB-RN separation on support for Case 1 for TDD. 

· From RAN1 specification perspective both cases are supported; from implementation perspective both are considered optional from RAN1 point of view. 
And the UL timing discussion was agreed as:
The following UL timing cases are supported

· Case 2b

· Modified case 2a

· Modified case 4

From RAN1 perspective, the above cases are supported (depending on RN implementation) without additional RAN1 specification required in Rel-10 

However, at least two cases are supported for DL or UL timing. Furthermore, the number of available OFDM symbols for backhaul transmission depends on eNB-RN propagation delay in DL case 3. That would result in a high complexity for RAN1 design and poor resource utilization in backhaul. In this contribution, we will discuss the remaining aspects of relay timing.
2 Simplified DL timing design
Considering on the definition of DL 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)”, the available resource for backhaul varies with eNB-RN distance as shown in Figure 1for normal CP.
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Figure 1：RN DL timing case 3 for various propagation delays
Obviously, the number of available OFDM symbols for backhaul decreases as the propagation delay increases. When eNB-RN distance is greater than 15km [1], the resource waste becomes unacceptable. Thus we propose eNB/RN tight synchronization should be relaxed when eNB-RN distance > 15km, e.g. DL case 1, in which the available resource for backhaul does not depend on the propagation delay as Figure 2 shows, OFDM symbols 3-13 are always available for backhaul.
Proposal 1:  DL timing case 1 should be used when eNB-RN distance > 15km.
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Figure 2：RN DL timing case 1

3 Relay DL/UL timing cases pairing
It is observed that some DL and UL timings naturally fit either other and can be used in pairs, such as fixed offset in DL case 1 and UL case 2b, as well as eNB/RN synchronization in DL case 3 and modified UL case 4.
DL case 1 and UL case 2b

At least for FDD, in DL case 1 and UL case 2b, maximum resource utilization is achieved in both DL and UL backhaul. 
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 separately denote DL and UL fixed offset period between DL/UL access and backhaul timing as shown in Figure 3.
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Figure 3: DL timing case 1 and UL timing case 2b for FDD

DL case 3 and UL case 4

When DL case 3 and modified UL case 4 are paired, DL transmission and UL reception at eNB, and DL transmission and UL reception at RN are all aligned. Furthermore, TA of R-UE is totally as same as macro UE as shown in Figure 4 for TDD.
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Figure 4: DL case 3 and modified UL case 4 for TDD

As the present above, the complex RN timing cases are simplified as two pairs:
· Pair 1: DL timing case 1 and UL timing case 2b
· Pair 2: DL timing case 3 and modified UL timing case 4
Proposal 2： DL and UL timing cases could be used in pairs, especially Pair 2 for TDD.
4 Relay timing configuration
Considering that at least two cases are supported in each of DL and UL RN timing, a RN timing configuration seems needed. It is desired that every RN can support all the timing cases to be specified, and the timing is provided by higher layer signaling [2]. One possible way is that eNB explicitly indicates the timing cases for RN as defined in the specifications. Or eNB can simply indicate backhaul starting point and end point or number of backhaul symbols to RN for backhaul transmission, and eNB indicates RN access Tx /Rx timing for access transmission. No matter which way to configure the relay timing, DeNB needs to have such information from RN as DeNB-RN propagation delay, RN switching time, number of CRS ports and etc., to make sure the configuration is reasonable. Such information can either be measured by RN, or by deployment. Based on the discussion in Section 3, it makes sense to pair DL and UL timing cases. Therefore, once DL timing is configured, RN would implicitly know the UL timing case.
For relay DL/UL timing cases pairing situation, the RN timing configuration process should be simpler as UL timing configuration is derived from DL timing configuration.
Proposal 3： A RN timing configuration is needed and UL timing can be implicitly configured by assuming DL and UL timing pairs.
5 Conclusion 
In this contribution, we discuss the remaining aspects of relay timing and propose the following:

Proposal 1:  DL timing case 1 should be used when eNB-RN distance > 15km.
Proposal 2： DL and UL timing cases could be used in pairs.

Proposal 3： RN timing configuration is needed and UL timing can be implicitly configured through DL and UL timing pairs. 
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