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MAC PDU construction & ARQ changes for new extended headers-APEH/FEH/PEH/RFPEH (16.2.4, 16.2.13)
Anil Agiwal, Youngbin Chang, Rakesh Taori, Jungje Son
 Samsung Electronics
1 Introduction
In the IEEE P802.16m/D5 specification [1] FPEH was replaced by FEH, PEH and RFPEH in the last meeting. The MAC PDU construction and ARQ text needs to be changed to reflect these changes.
2 Proposed text
[Change 1: Modify section 16.2.4.4.1 , page 216-217 as follows:]
16.2.4.4.1 Transport Connections

For transport connections, the FPEH (as defined in 16.2.2.2.1) shall be present in the MAC PDU with MAC SDU fragments. THe FPEH provides the information about the SDU fragment. SN in FPEH is used for sequencing the SDU fragments and Fragmentation control (FC) bits in FPEH, are used to tag the SDU fragments with respect to their position in the parent SDU.

[Change 2: Modify section 16.2.4.5, page 217 as follows:]

16.2.4.5.1 Packing for non-ARQ Connections

A MAC PDU containing a packed sequence of variable-length MAC SDUs is constructed as shown in Figure 392. Note that non-fragmented MAC SDUs and MAC SDU fragments may both be present in the same MAC PDU. The MAC attaches a FPEH (defined in 16.2.2.2.12) in the MAC PDU.

[Change 3: Modify the figure 393, page 219 as follows:]

1) In figure 393 (a), change FPEH to PEH

2) In figure 393(b), remove all boxes with " PackingInfo-1 End=1"

3) In figure 393 (b), change all instances of FPEH by FEH

4) In figure 393 (c), change FPEH by PEH

5) In figure 393(d), in the MAC PDU with y6 bytes, remove the first box with " PackingInfo-1 End=1" and replace the FPEH above the arrow by FEH

6) In figure 393(d), in the MAC PDU with y7 bytes, replace the FPEH above the arrow by PEH

7) In figure 393(e), replace the FPEH above the arrow by PEH

[Change 4: Modify section 16.2.4.5.2, page 219-220 as follows:]
The use of  FPEH for ARQ-enabled connections is similar to that for non-ARQ connections as described 16.2.4.5.1. The transmitting side has full discretion whether to pack a group of MAC SDUs and/or fragments in a single MAC PDU. The SN of the FPEH shall be used by the ARQ protocol to identify and retransmit ARQ blocks.

[Change 5: Modify FPEH to PEH on line 16 and 18 on page 57]
[Change 6: Modify FPEH to RFPEH in table 677, page 69, line25-26.]

[Change 7: In figure 392, change FPEH above the arrow to PEH.]

[Change 8: Modify section 16.2.13.1.1, page 336-337 as shown below]
16.2.13.1.1 Initial transmission
An ARQ block is generated from one or multiple MAC SDU(s) or MAC SDU fragment(s) of the same flow. ARQ blocks is variable in size.
ARQ block is constructed by fragmenting MAC SDU or packing MAC SDUs and/or MAC SDU fragments. The fragmentation or packing information for the ARQ block is included in MAC PDU using a FPEH. The packing information for the ARQ block is included in MAC PDU using a PEH.
When transmitter generates a MAC PDU for transmission, MAC PDU payload may contain one or more ARQ blocks. If the MAC PDU payload contains traffic from a single connection, PDU payload itself shall be a single ARQ block. If traffic from multiple ARQ connections is multiplexed into one MAC PDU, the MAC PDU payload contains multiple ARQ blocks, every ARQ block being a Connection Payload as in Figure 390.

The ARQ blocks of a connection are sequentially numbered. The ARQ block SN (sequence number) is included in MAC PDU using a FPEH or PEH. The original MAC SDU ordering shall be maintained.
[Change 9: Modify section 16.2.13.1.2, page 337, line 23-25 as shown below]

ARQ sub-block and SSN are is maintained during retransmission. When a MAC PDU payload is constructed from one or more ARQ sub-blocks, it shall include RFPEH (see 16.2.2.2.12) which includes SDU and ARQ information about the MAC PDU payload.

[Change 10: Modify Figure 431 on page 338 as follows]
a) In the original transmission case, change FPEH to FEH above box with SN 1.
b) In the original transmission case, add FEH above box with SN 2.

c) In the retransmission of PDU #2 with rearrangement case, change FPEH to RFPEH

d) In the retransmission of PDU #2 without rearrangement case, change FPEH to PEH
[Change 11: Modify section 16.2.13.2.2, page 341, lines 3-5 as shown below]

Transmitter uses ARQ feedback poll to update the reception status of the transmitted ARQ blocks. The ARQ feedback poll is sent using a FAPEH (see 16.2.2.2.13).
[Change 12: Modify section 16.2.13.5.3.1, page 344, lines 55-60 as shown below]

When a MAC PDU is received, receiver checks the extended header (FEH/PEH/RFPEH) a FPEH and obtains all ARQ block information for ARQ operation. After receiver knows ARQ SN and corresponding ARQ block in the MAC PDU, state machine adds SN to list of SN to be acknowledged. State machine checks whether the SN which falls in the ARQ window range (ARQ_RX_WINDOW_START + ARQ_WINDOW_SIZE). If ARQ SN is not valid, receiver discards the corresponding ARQ block.

[Change 13: Modify section 16.2.13.5.3.2, page 345, lines 20-23 as shown below]

The receiver shall send ARQ feedback corresponding to each ARQ block using the ARQ feedback IE (see 16.2.13.2.1). ARQ feedback is sent when one of the ARQ feedback triggering conditions as defined in 16.2.13.2.3 are met. 1) an ARQ feedback poll is received from the transmitter or 2) when receiver detects an ARQ block error or 3) when discard message is received from the transmitter.
[Change 14: Modify section 16.2.13.2.1, page 338, lines 54-57 as shown below]

16.2.13.2.1 ARQ feedback IE
Table 786 defines the ARQ Feedback IE. It is used by the receiver to signal positive or negative acknowl​edgments for ARQ block and sub-blocks. ARQ feedback IEs in Table 786 may be transported either as a part of extended header ("piggybacked") within a MAC PDU or a standalone MAC control message. The receiver may transmit the ARQ feedback IE in a standalone MAC control message and use the MAC layer acknowledgment as defined in section 16.2.22 to reliably transmit the unsolicited ARQ feedback.
3 Reference

[1] IEEE P802.16m/D5, “DRAFT Amendment to IEEE Standard for Local and metropolitan area networks Part 16: Air Interface for Broadband Wireless Access Systems”































  


