3GPP TSG RAN WG1 #61bis
 





R1-104097
Dresden, Germany, Jun 28th – July 2nd, 2010
Agenda Item:

6.6.1
Source:


Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Title:
Type 1 Relay Un Configuration and HARQ operation  
Document for:

Discussion and Decision
1. Introduction
In RAN1#61, the Un subframe allocation assumptions were discussed. The way forward on HARQ timeline for FDD [2] presented in RAN1#61 was the continuation of WF proposal from RAN1#60bis [3]  and RAN1#60 [4].  The way forward was modified during RAN1#61 in [1] for email discussion.   The WF proposal in [1], [2], [3], [4] tried to narrow down the Un subframe allocation and HARQ timing, which was agreed in RAN1#59 that “8ms HARQ RTT is baseline assumption for DL and UL minimum requirement from L1 perspective if suitable subframes are available for transmission”  Several contributions discussed on Un DL/UL subframe allocation and the associated HARQ timing [5] - [15]. 
In RAN2#70, there were agreements in Relay Un subframe configuration from RAN2 chairman's note as follows,
1) Initial Un subframe configuration is supported by RRC signaling initiated from the DeNB  
2) Reconfiguration of Un subframe configuration is done by RRC signalling initiated from DeNB
The Un subframe allocation is part of radio resource management (RRM) at the DeNB.  The Un subframe configuration is through RRC signaling.  The HARQ timing is associated with the Un subframes allocation.  This paper discusses the Un subframe configuration and the associated HARQ timing.
2. Un Subframe allocation and the associated system configuration
The Un subframe allocation is part of the initial relay system configuration by the RRC signaling.  The initial relay system configuration configures the Un radio resource, the procedures, and the system parameters when the relay is in the UE mode.  For Type 1 relay, the Un link shares resources with the access links of UEs under the DeNB coverage.  The target of Un interface design and system configuration aims to be consistent with the Uu interface design and configuration for the communications between the UE and DeNB.  The Un subframe allocation relates to several procedures and system parameter settings as discussed below:
· HARQ timeline – The Un subframe configuration needs to consider the processing timeline of the HARQ processes.  Type 1 relay node cannot Tx/Rx in the Un backhaul link and Rx/Tx in the Uu access link. The DL HARQ is adaptive and requires DL grants for retransmissions.  Thus, the DL HARQ operation on the Un interface would remain the same as that of current Rel-8/9 HARQ operation.  For UL HARQ, the retransmission would be autonomous with 8 ms RTT.  Since the Un UL subframes are not configured continuously, the subframe for retransmission of a given HARQ process ID might not be exact at 8 ms later.  The agreement in RAN1#59 “8ms HARQ RTT is baseline assumption for DL and UL minimum requirement from L1 perspective if suitable subframes are available for transmission” provides a design guideline that the retransmission would be next available UL subframe at 8 ms or later.  To support UL synchronous HARQ, the HARQ timeline needs to be slightly adjusted since the UL subframe allocation might not be exact at 8 ms interval.  In order to support UL synchronous HARQ operation in the Un interface, the time of UL retransmission needs to be adjusted to the next available UL subframe 8 ms or later, which is similar to TDD HARQ procedure.  
· Subframe for UL Transmission after receiving UL grant from R-PDCCH – The timeline of LTE UL transmission for FDD system is 4 ms after receiving the UL scheduling grant from PDCCH.  In TDD, the UL transmission takes places at the 1st subframe k ms later, where k is greater than or equal to 4, after receiving the UL scheduling grant from PDCCH.  The timeline for Un UL backhauling link could simply follow the principle defined in LTE TDD system to transmit at the 1st frame k ms with k greater than or equal to 4.  The value k would follow directly from the DL/UL subframe allocation configured through RRC.  This principle would apply for Un backhaul link of both FDD and TDD systems.   
· UL PUCCH for A/N of Un DL PDSCH transmission – The PUCCH channelization for A/N transmission at subframe n is autonomously assigned based on the lowest CCE of the DL grant on PDCCH at subframe n-k where k is 4 for FDD and explicitly defined for TDD for each subframe in table 10.1-1of [17] for each configuration.  Since the R-PDCCH is used for Relay backhauling DL/UL scheduling grants instead of PDCCH, the current mechanism to autonomously assign the PUCCH channel for A/N feedback would not work for Un backhaul link.  Thus, a new mechanism for Un PUCCH channel allocation for A/N feedback is required.  
2.1. DL/UL Un subframe allocation 
The Un subframe allocation is configured by RRC signaling when the relay node is in UE mode.  The WF in [1] intends to fix the UL subframe allocation 4 ms after the DL subframe allocation for the reason of the UL transmission, HARQ timing and PUCCH A/N feedback.  As discussed above, the implicit UL subframe allocation with 4 ms after DL subframe is allocated is not the only solution.  
Flexible Un subframe allocations would allow the eNB to have better interference management for the Relay access link.  Type 1 Relay node could not Tx and Rx in the same time.  When a subframe is configured for Un backhaul access, it means no Tx or Rx at the relay access link.  The DeNB could allocate different Un subframe allocation for different Relay Nodes under the same donor eNB  to minimize the inter-Relay interference in their access links.   For Un DL subframe, it is constrained by the condition which the MBSFN subframe in the access link needs to be configured in the same time.  Thus, the Un DL subframe reconfigurations need to coordinate with the MBSFN reconfiguration in the access link.  The reconfiguration of Un DL subframe would not be that flexible.  For Un UL subframe, there is no MBSFN subframe restriction as that of DL.  Thus, the DeNB could have more flexibility to reconfigure the Un UL subframe to get more efficient interference management.  The fixed association of Un DL/UL subframe to 4 subframe would limit the flexibility for the DeNB in Un UL subframe reconfiguration.
Proposal:  Both DL/UL Un subframes are configured by RRC.  The timelines for HARQ operations and UL transmission for both FDD and TDD systems are determined by the DL/UL subframe configuration, which is similar to the timelines defined for Rel-8/9 TDD.
2.2. PUCCH Resource Allocation

Since the relay node would not receive the DL grant from PDCCH, a new mechanism of PUCCH channel since the scheduling grant for the Relay Node is R-PDCCH not PDCCH.   The PUCCH channel allocation would support both symmetrical (one-to-one) and asymmetrical (many-to-one) DL/UL subframe allocation cases.   The design of Un PUCCH channel allocation needs to avoid the collision with the autonomous PUCCH channel allocation mechanism for the UE under the DeNB coverage. 
The PUCCH channel allocation for Un link could be as follows:
· Static allocation through higher layer signaling – A separate group of PUCCH channels is assigned for the Relay Nodes.  A fixed channel index is used for each relay node.  It is simple and straight forward since the relay backhaul link would be likely to have constant Un DL data traffic and control signaling.  A static PUCCH resource allocation should provide sufficient mechanism to ensure proper DL HARQ operation
· Semi-static allocation through higher layer signaling – The PUCCH allocation could reuse the current PUCCH assignment for DL semi-persistent scheduling though higher layer configuration and index table defined in table 9.2-2 of [17] when PDCCH is not present.  
· Dynamic allocation through PRB index of R-PDCCH – The R-PDCCH was agreed to have FDM structure with DL grant in the 1st slot and UL grant in the 2nd slot.  A group of PUCCH channels could be pre-configured for the relay nodes to avoid collision with those PUCCH channels used by the UE under DeNB coverage.  The relay node could use the combined of PRB index and the first CCE of the specific PRB of R-DPCCH to determine the 
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 being configured by higher layers.
Proposal: The static, semi-static, and dynamic PUCCH channel allocation should be supported for Un link. 
3. Conclusion

In this paper, we discuss the relay backhaul subframe configuration and related procedures.  We propose the following: 
· Both DL/UL Un subframes are configured by RRC.  The timelines for HARQ operations and UL transmission for both FDD and TDD systems are determined by the DL/UL subframe configuration, which similar to the timelines defined for Rel-8/9 TDD

· The static, semi-static, and dynamic PUCCH channel allocation in section 2.2 should be considered for Un link. 
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