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Proposed text for transmission using tunnels and AAI allocation subheader
Yoshikazu Watanabe, Yasuhiro Mizukoshi, Linghang Fan, Nader Zein, Tetsu Ikeda
NEC
Introduction
This contribution proposes text for the Draft Amendment [1] regarding transmission using tunnels and AAI allocation subheader. The text is based on section 6.3.2.2.8.2 and 6.3.3.8.1 of IEEE Std 802.16j-2009 [2]. The main difference is addition of support of persistent allocation and group resource allocation. Furthermore the AAI allocation subheader may be used in an uplink relay MAC PDU.
Proposed Text
-------------------------------------------------- Start of the proposed Text --------------------------------------------------
15.x Support for Multi-Hop Relay
15.x.x Relay MAC PDU subheaders
15.x.x.x AAI allocation subheader
The ABS may include the AAI allocation subheader in a relay MAC PDU. When operating in centralized scheduling mode, the ABS shall use the AAI allocation subheader to indicate the frame in which the ARS shall relay the MAC PDU in downlink relay operation. When included, the ABS shall use one AAI allocation subheader per ARS for the relay link, and one or more AAI allocation subheader for the access link. The AAI allocation subheaders corresponding to the relay link shall precede the ones for access link. If there are multiple intermediate ARSs, the AAI allocation subheader associated with the ARS that is nearest to the ABS shall be included first. The access ARS shall use the continuation bit in the AAI allocation subheader to detect whether there is a subsequent AAI allocation subheader.
When operating in centralized scheduling mode, the access ARS may use the AAI allocation subheader to enable the ABS to determine the STIDs of MAC PDUs in uplink relay operation.
The AAI allocation subheader format is specified in Table x.1.
Table x.1 AAI allocation subheader format
	Syntax
	Size
(bit)
	Notes

	AAI allocation subheader() {
	-
	-

	 Target Transmission Frame
	6
	DL: LSB 6bits of frame number of the frame that ARS shall transmit the MAC PDU.
UL: LSB 6bits of frame number of the frame that ARS received the MAC PDU.

	 Allocation Index
	6
	If Allocation Index is less than 0x3e, Allocation Index points to DL/UL basic assignment A-MAP IE.
If Allocation Index is 0x3e or 0x3f, this subheader is for MAC PDUs which use persistent allocations and group resource allocations respectively.

	 if (for access link){
	-
	-

	   if (Allocation Index < 0x3e){
	-
	-

	     Number of MAC PDUs
	3
	Number of MAC PDUs in this allocation.

	   } else {
	-
	-

	     Number of MAC PDUs
	5
	Number of MAC PDUs in this allocation.

	     if (Allocation Index == 0x3e){
	-
	For persistent allocations

	       HFAs
	variable
	Explicit Indexes for HARQ Feedback Allocation to  MAC PDUs in this allocation.
The size of this field is Number of MAC PDUs * 5 bits.

	     } else {
	-
	For group resource allocations

	       GRA Index
	8
	Index pointing to the resource allocation for the first MAC PDU.
Resource allocations by group resource allocation mechanism in the frame are sorted by STID in ascending order.

	     }
	-
	-

	   }
	-
	-

	Continuation
	1
	1: Another AAI allocation subheader follows.
0: This is the last AAI allocation subheader.

	   if (Continuation == 0){
	-
	-

	     Padding
	variable
	Padding to reach byte boundary

	   }
	-
	-

	 }
	-
	-

	}
	-
	-


15.x.x MAC PDU Construction
15.x.x.x Transmission using tunnels
One or more tunnels may be established between the ABS and the access ARS after the network entry is performed. Each tunnel between an ARS and ABS is identified by a unique Flow ID. Connections of an AMS may be mapped to one or multiple tunnels.

The mode for constructing and forwarding MAC PDUs through a tunnel is called tunnel mode. In the tunnel mode, the MAC PDUs that traverse a tunnel are encapsulated in a relay MAC PDU with the relay MAC header carrying a tunnel identifier. Multiple MAC PDUs from connections that traverse the same tunnel can be concatenated into a relay MAC PDU for transmission.
The station at the ingress of the tunnel is responsible for encapsulating the MAC PDUs into relay MAC PDU, and the station at the egress of the tunnel is responsible for removing the relay MAC header. Stations through which a tunnel traverses may forward the relay MAC PDUs based on the tunnel identifier in the relay MAC header. In this mode, multiple relay MAC PDUs, potentially from different tunnels traversing an ARS can be concatenated into a single PHY burst.
When tunnel mode is used with an ARS operating in centralized scheduling mode, AAI allocation subheaders shall be included in relay MAC PDUs on the downlink to enable the receiving ARS to match the MAC PDUs in the relay MAC PDU payloads with resource allocations. In case of persistent allocation, resources are implicitly allocated. In other cases, resource allocations are specified by the IEs in the A-MAP messages it receives from the ABS to broadcast in the access and relay zones. When operating in tunnel modes with centralized scheduling, the ARS shall not forward packets that it cannot match with resource allocations which the ARS recognize. Similarly, if the relay MAC PDUs or the A-MAP for a certain frame fails to arrive, it shall not forward any packets. If relay MAC PDUs fail to arrive or arrive in error, the ARS shall replace the STIDs in the A-MAP IEs with its own STID. 
When tunnel mode is used with an ARS operating in centralized scheduling mode, AAI allocation subheaders may be included in relay MAC PDUs on the uplink to enable the receiving ABS to determine the STIDs of the MAC PDUs in the relay MAC PDU payloads. The STIDs are notified in an indirect way through the resource allocation information used for the MAC PDUs. The ABS determines the STID by checking which AMS was assigned with the used resource.
-------------------------------------------------- End of the proposed Text ---------------------------------------------------
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