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DL Tunneled Data HARQ for Centralized Scheduling
LIU Yang, QU hongyun, CHEN Yuqin, Mary Chion
 ZTE Corporation      
Introduction
In current IEEE 802.16j draft [1], multiple MAC PDUs may be concatenated into a single transmission in the multi hop relay network. This transmission could be done as a tunnel data (as a packet in the MAC layer or as a burst in the PHY layer) transmission with the introduction of the tunnel CID. A representative MR-BS multihop network of tunnel data transmission is shown in figure 1. The PDUs for MS1, MS2, and MS3 are concatenated and transmitted in the tunnel from MR-BS to RS2 over RS1. When the tunnel data arrives at RS2 successfully, RS2 shall decode the data and relay various PDUs on the corresponding access link. In this manner, the cost in the routing of the bursts with the same path reduces.
However, the tunnel design does not work well with HARQ in current IEEE 802.16j draft. For tunnel packet mode, since tunnel CID is added before the concatenated PDUs of various MSs, the ACK for various MS’s burst may not be able to be forwarded in the tunnel. For tunnel burst mode, since the original ACID is set per MS, after the TCID is set for all the PDUs in the burst, ACID may be duplicated. Accordingly, confusions in sub burst retransmission may happen.
This contribution proposes the DL HARQ for multihop relay networks with tunnel data transmission.
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Figure 1 A Representative MR-BS Multihop network with Tunnel Data Transmission
Two HARQ links are defined in downlink transmission. One is the tunnel link from the MR-BS to the access RS; the other is access link from access RS to the MS. Accordingly, two HARQ processes are defined in the link by link HARQ. One is HARQ for the tunnel link; the other is HARQ for the access link. Only after the tunnel data arrive at the access RS successfully, HARQ for the subordinate link starts.
A representative example of the link by link HARQ design is shown in Figure 2. The tunnel link HARQ is processed from frame 1 to frame 4. After MR-BS finds tunnel data is received successfully at RS2, the MS HARQ, for instance, MS1 in the figure, starts. In addition, if the HARQ for subordinate link may not be ACKed to the MR-BS, the new tunnel data may be transmitted at frame 6.
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Figure 2 A representative example of the link by link HARQ
In details, for the tunnel link, normal end to end HARQ process defined in 6.3.17.4.1 of [1] may be performed. MR-BS shall schedule the resource for all the stations in the tunnel link. If an RS receives a tunnel data correctly, then the RS shall forward the data to the next RS. If an RS fails to decode a tunnel data, a dummy tunnel data may be transmitted. And an encoded ACK shall be applicable to the MR-BS. If the MR-BS receives ACK from the end of the tunnel link, MR-BS shall schedule for the access link. Otherwise, MR-BS performs retransmission for the failure in the tunnel link.
In addition, similar to the definition in 8.4.5.4.25, when RS receives tunnel data for relaying to access RS at frame i, it shall transmit the encoded ACK/NAK through ACK channel in the ACKCH region at frame (i + n) where n is calculated at each RS according to the following equation.
n = (M-1)*p + M*j.

M is equal to hop_depth-1 where the hop_depth is defined in RS HARQ DL MAP IE and HARQ_ACKCH region allocation relay Data IE. It represents the number of hops MR-BS/RS is away from the access RS. The parameter p is defined by the "HARQ_burst_Delay for DL Burst" field in the DCD messages and j is defined by the "HARQ_ACK_Delay for DL Burst" field in the DCD messages. 
Additionally, ACID in tunnel data transmission is set per tunnel. Accordingly, a TCID is put in the RCID_IE field and a 4-bit new Tunnel ACID (TACID) is set in the new sub burst IE.
For the access link, MR-BS may pre-schedule the resource for the transmission and ACK. In this process, the start station is the egress of the tunnel link, the access RS. That is, the access RS shall decode the tunnel burst, construct various HARQ bursts and transmit them to corresponding MSs. Accordingly, the corresponding ACKs may be received by the access RS but not be relayed to the MR-BS. Only when failure is found in the access link transmission, the MR-BS shall be notified by a special BW request from the access RS. Accordingly, the radio resource shall be allocated for the retransmission if available. 
In addition, a pre-scheduling may be adopted for the access links. MR-BS may previously allocate resources for possible retransmissions in the access link. Therefore, when failure happens in the access link, as shown in Figure 3, the access RS may start retransmission using the pre-scheduled resource immediately without requesting bandwidth. In this manner, the retransmission efficiency is improved.
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Figure 3 A representative example of the link by link HARQ with pre-scheduling at access link

Specified text changes
[Insert a new sub-clause 6.3.17.4.4]

6.3.17.4.4 HARQ for tunnel data transmission
Two HARQ processes are defined in the HARQ. One is HARQ for the tunnel link; the other is HARQ for the access link. Only after the HARQ for tunnel link is successful, the HARQ for the subordinate link shall start.
For the tunnel link, normal end to end HARQ process defined in 6.3.17.4.1 may be performed. MR-BS shall pre-schedule the resource for all the stations in the tunnel link. If an RS receives a tunnel data correctly, then the RS shall forward the data to the next RS. If an RS fails to decode a tunnel data, a dummy tunnel data may be transmitted. And an encoded ACK shall be applicable to the MR-BS. If the MR-BS receives ACK from the end of the tunnel link, MR-BS shall schedule for the access link. Otherwise, MR-BS performs retransmission for the failure in the tunnel link.
Additionally, ACID in tunnel data transmission is set per tunnel. Accordingly, a TCID is put in the RCID_IE field and a 4-bit new Tunnel ACID (TACID) is set in the CID field of the corresponding sub burst IE. 

For the access link, MR-BS may pre-schedule the resource for the transmission and ACK. In this process, the start station is the egress of the tunnel link, the access RS. That is, the access RS shall decode the tunnel burst, construct various HARQ bursts and transmit them to corresponding MSs. Accordingly, the corresponding ACKs may be received by the access RS but not be relayed to the MR-BS. Only when failure is found in the access link transmission, the MR-BS may be notified by the HARQ error report message defined in 6.3.2.3.79. Accordingly, the radio resource shall be allocated for the retransmission if available. 

In addition, a pre-scheduling may be adopted for the access links. MR-BS may previously allocate resources for possible retransmissions in the access link. Therefore, when failure happens in the access link, the access RS may start retransmission using the pre-scheduled resource immediately without requesting bandwidth. In this manner, the retransmission efficiency is improved.
[Insert a new paragraph at the end of 8.4.5.4.25]

Similarly, when RS receives tunnel data for relaying to access RS at frame i, it shall transmit the encoded ACK/NAK through ACK channel in the ACKCH region at frame (i + n) where n is calculated at each RS according to the following equation.

n = (M-1)*p + M*j.

M is equal to hop_depth-1 where the hop_depth is defined in RS HARQ DL MAP IE and HARQ_ACKCH region allocation relay Data IE. It represents the number of hops MR-BS/RS is away from the access RS. 

 Reference

[1] IEEE 802.16j/D1.

  


_1250776222.vsd
�

�

�


_1255765267.vsd
�

�

�


_1250768106.vsd
�

�

�


