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1. Overall Description:

RAN1 has discussed the timing of backhaul and access link at a relay node (RN) for both DL and UL. The possibility to align donor eNB DL transmission timing with relay DL transmission timing is discussed for operations of synchronous networks including eNBs and relays, e.g. TDD, MBSFN, or ICIC. The synchronization requirements between eNB and relay may impact the number of available OFDM symbols for backhaul transmission in a subframe. The corresponding RAN1 discussion and agreement on possibly supported cases with respect to the timing of backhaul and access link for DL and UL is included in the appendix. In addition, for a relay that cannot transmit and receive on the same carrier at the same time, a switching period is required for Tx/Rx and Rx/Tx switching. Hence, RAN1 would like to ask RAN4 the following two questions:
Question 1: What is the expected frame timing synchronization requirement between eNB(s) and relay(s)? Are there specific synchronization requirements in case of TDD, MBSFN, or ICIC?
Question 2: What are the expected Tx/Rx and Rx/Tx switching periods of a relay node? Would it be possible in the Rel-10 timeframe to have Tx/Rx and Rx/Tx switching periods shorter than the normal cyclic prefix?
2. Actions to RAN4:

RAN1 kindly asks RAN4 to provide answers to the above questions
3. Date of Next RAN1 Meetings:
3GPPRAN1#60   
22 – 26 February, 2010      
San Francisco
3GPPRAN1#60bis
12 – 16 April, 2010

Beijing
4. Appendix

R1-100806
WF on timing of backhaul and access link in downlink
LG Electronics, Huawei, Ericsson, ST Ericsson, ZTE, ETRI, RIM, HTC, Mitsubishi Electric, Texas Instruments, Panasonic, Samsung
Modified and agreed as follows:

· 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  

R1-100807
WF on timing of backhaul and access link in uplink
LG Electronics, Huawei, Ericsson, ST Ericsson, ZTE, ETRI, RIM, HTC, Mitsubishi Electric, Panasonic, Samsung, CATT

Modified and agreed as follows:

· The following proposals are valid for half-duplex relays:
· The RN backhaul UL timing follows Rel.8 timing advance procedures
· The RN should start its Un UL transmission with the SC-FDMA symbol numbered m and it should stop with the SC-FDMA symbol numbered n. 

· Here SC-FDMA symbol numbering within the subframe starts at 0
· The following cases are deemed for further consideration:
· Case 1: RN should transmit SC-FDMA symbols m=1 until the end of the UL backhaul subframe (n=13 in case of normal CP)

· This corresponds to the case when the access link and backhaul link UL subframe boundary is staggered by a fixed gap

· Case 2: RN should transmit SC-FDMA symbols m=0 until the end of the UL backhaul subframe (n=13 in case of normal CP)

· This corresponds to the case when the access link UL subframe boundary is aligned with the backhaul link UL subframe boundary and RN switching time is sufficiently shorter than the cyclic prefix
· Alternatively, this corresponds to the case when the access link and backhaul link UL subframe boundary is staggered by a fixed gap and RN switching time is considered by configuring the UE not to transmit the last SC-FDMA symbol of the Uu link

· Case 3: RN should transmit SC-FDMA symbols m=0 until SC-FDMA symbol n=12 (case of normal CP)

· This corresponds to the case when the access link and backhaul link UL subframe boundary is staggered by a fixed gap 

· Case 4: RN should transmit SC-FDMA symbols m≥1 until SC-FDMA symbol n≤13 (depending on at least the propagation delay between eNB and RN and the switching time)

· This corresponds to the case where the UL eNB Rx and the UL RN Rx timing is aligned

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






















