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1. Introduction
Note: This document is a resubmission of R4-102405 with a minor change in the TP and more cosourcing companies. 
In [1], RAN1indicated that they adopted the following way forward on relay synchronization.
R1-102548
WF on DL Timing between RN and eNB
Huawei, CMCC, CATT,LGE, Mitsubishi, RIM, ETRI, Motorola, Texas Instruments, NEC, LG-Nortel, Ericsson, ST-Ericsson, Samsung, Alcatel Lucent, Vodafone, ZTE

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. 

· Handling of possible impact on CSI-RS is FFS.

In this document, we propose synchronization requirements to be adopted in RAN4 based on this way forward.   

2. Discussion 
In [2], RAN4 had already decided that the switching times are unlikely to be less than normal CP in Rel 10 timeframe. RAN1 will continue to focus on DL Case 1 and Case 3 as the other two cases correspond to low switching times. Hence RAN4 can also focus on these two cases for synchronization requirements.   
The first question is whether DL Case 1 or Case 3 should be used for FDD/TDD. RAN1 has already indicated that “from RAN1 specification perspective both cases are supported; from implementation perspective both are considered optional from RAN1 point of view.” We recommend that RAN4 adopt the same approach as each of these has its own advantages. With DL Case 1, existing DMRS and PDSCH design can be reused for relays, thereby simplifying eNB implementation. Also, with DL Case 1 only one symbol is lost to switching times as opposed to two or more in DL Case 3.  Furthermore, it was shown in [3] that there is no issue with using DL Case 1 for TDD. However some TDD operators may be uncomfortable using DL Case 1, and they can use DL Case 3. DL Case 3 may also have advantages if RAN1 adopts TDM interference management. Therefore, it is preferable for RAN4 to set the requirements for both Case 1 and Case 3 for both FDD and TDD, and leave it up to the operator to choose either option depending on their deployment preference. This is in line with the RAN1 agreement and also helps maintain commonality between FDD and TDD.   
We now discuss the sync requirements for both cases. DL Case 3 corresponds to “absolute synchronization” where both the relay and eNB have roughly the same transmit timing. For this, the existing requirements in TS 36.133 for macro eNB case can be used i.e., a requirement of 3us for cells less than 3km and 10us for cells greater than 3km. In this case, the cell can correspond to the donor cell. 
DL Case 1 corresponds to “receiver synchronization” where the relay transmit timing is equal to the time at which it receives the synchronization signal, plus an offset. The offset is provided to allow for the relay switching time. In line with [2], a value of 17us can be used for this. This in turn means that the synchronization requirement between the relay and donor eNB is [17us] +Tprop, where Tprop is the propagation delay between the two. Note that this does not mean that the relay chooses an offset of 17us; a relay with a lower switching time e.g. 10us may choose an offset of 10us. This 17us + Tprop is the maximum difference in transmit times. Also note that unlike in the case of HeNBs where a 1.33us offset was provided to deal with HeNB clock drift, no additional offset may be needed for the relay clock drift as the relay is monitoring the DeNB fairly frequently. Any such offset could easily be absorbed into the 17us switching time.)   
Based on this discussion, we recommend that RAN4 adopt the following text proposal for TR ab.cde, the RAN4 technical report on relays:
--- <BEGIN TEXT PROPOSAL> ---
--- <UNCHANGED SECTIONS OMITTED> ---
9.4
RRM aspects
<Text will be added>
9.4.1 Synchronization Requirement

The cell phase synchronization accuracy for a relay is defined as the maximum absolute deviation in frame start timing between the relay’s access link DL transmission and its donor cell’s DL transmission. A relay may support one of two synchronization cases: DL Case 1 and DL Case 3 as defined by RAN1 [Editor’s Note: FFS if we refer to RAN1 or if better terminology not referring to RAN1 is needed]. It is optional for a relay to support either of the two cases as determined by RAN1. The requirements for the two cases are different and are given below. 

In the case of DL Case 1, the transmit frame start timing of the relay’s access downlink is set based on the time at which it receives the backhaul transmission from the donor cell. The minimum requirement on cell phase synchronization accuracy when using DL Case 1 is as follows for both FDD and TDD:

Table 9.4.1-1  Requirement for relay using DL Case 1
	Donor Cell Type
	Cell Radius
	Requirement 

	Any
	Any
	( 17 (s + Tprop


Tprop is the propagation delay between the relay and its donor cell.

In the case of DL Case 3, the transmit frame start timing of the relay’s access downlink is set to be close to the transmission of the donor cell. The minimum requirement on cell phase synchronization accuracy when using DL Case 3 is as follows for both FDD and TDD: 

Table 9.4.1-2  Requirement for relay using DL Case 3
	Donor Cell Type
	Cell Radius
	Requirement 

	Small cell
	( 3 km
	( 3 (s

	Large cell
	> 3 km
	( 10 (s


Whether the case1 should be precluded for TDD RN located within TBD distance away from its donor eNB and other limitations of application of one or both cases above in some scenarios are FFS.

--- <END TEXT PROPOSAL> ---
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