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1. Introduction
In current IEEE 802.16m/D6 draft, there is no efficient data forwarding scheme for the relay. There are two approaches to improve the efficiency. One is specially designed header compression mechanisms for the GRE/IP header, which is out of the scope of IEEE 802.16m. The other one is to directly forward the 16m MAC PDU without GRE tunnel overheads. However, in order to identify the AMS sending or receiving the ASN data traffic, this contribution proposed advanced relay forwarding extended header (ARFEH) to complement the data forwarding scheme for the relay.
Reference
[1] IEEE P802.16m/D6, “Part 16: Air Interface for Broadband Wireless Access Systems: Advanced Air Interface,” Jun 2010.
2. Discussion 
Fig. 1 is an alternative of the relay MAC PDU format in IEEE P802.16m/D6. A GRE tunnel is established between ASN and ARS for data forwarding. The GRE header is used for mapping between DSCP value from GRE tunnel and QoS of relay service flow and the IP header is for ARS addressing. The GRE header size is 8 bytes (only includes flags, protocol, and key), and the IP header is 20 bytes for IPv4 and 40 bytes for IPv6. The total header overhead of an ASN data traffic is 28 bytes and 48 bytes for GRE/IPv4 header and GRE/IPv6, respectively. 

[image: image1.emf]AGMH EH Payload

ASN Data 

Traffic 1

ASN Data 

Traffic 2

ASN Data 

Traffic n

IP header

GRE 

header

Payload 1


Fig. 1 Relay MAC PDU format – alternative 1

The scheme in Fig. 1 has the following problems:

1. Large header overhead


The header overhead is large for small packets such as VOIP or video streaming traffic and significantly impact the resource utilization.

2. Uncertainty
To reduce the header overhead, the GRE tunnel needs header compression scheme which will be an effort to WiMAX Forum NWG. NWG may need to analyze the benefit of the header compression to system performance and then design a new mechanism to compress a series of GRE/IP headers within one MAC PDU. Therefore, IEEE 802.16m shall propose a workable and efficient solution within the scope of 802.16m.
3. Complexity 
If the header compression scheme is available, the complexity is increased at the ABS and the ARS. ABS and ARS need additional processing overheads to compress/decompress the header. Furthermore, the delay is increased when series header compression is used, and the cost is increased at the same time. 
The other alternative is described in the Fig. 2, which is a workable and efficient solution within the scope of 802.16m. 
Fig. 2 illustrates MAC PDU format where ASN data traffic is encapsulated into 16m MAC PDU format. Because the AGMH and EH do not contain AMS STID, the advanced relay forwarding extended header (ARFEH) containing STID is necessary to identify which AMS transmitting or receiving the ASN data traffic. 
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Fig. 2 Relay MAC PDU format – alternative 2
3. Text proposal for inclusion in the 802.16m Draft 6
----------------------------------------------------------------------------------------------------------------------------------------------------------------
[Add the following text in Section 16.2.2.2]
Suggested Remedy #1 
------------------------------------------------------------------------- Text Start --------------------------------------------------------------------------
16.2.2.2.x Advanced Relay Forwarding Extended Header (ARFEH)
The ARFEH may be used when the ASN data traffic between ABS and ARS is encapsulated into 16m MAC PDU. The ARFEH is used for identifying which AMS transmitting or receiving the MAC PDU. The ARFEH format is defined in Table xxx. 
Table xxx—ARFEH Format
	Syntax
	Size (bits)
	Notes

	ARFEH() {
	
	

	Type
	4
	Extended header type = 0b1010 (ARFEH Type)

	Do {
	
	

	STID
	12
	Identity of the AMS, which transmits or receives MAC PDU.

	End
	1
	0: one or more STID follows.

1: This STID is the last STID.

	}While (!End)
	
	

	}
	
	


------------------------------------------------------------------------ Text End ---------------------------------------------------------------------------
[Add the following text in Section 16.6.2.3.1]
Suggested Remedy #2

------------------------------------------------------------------------- Text Start --------------------------------------------------------------------------
16.6.2.3.1 Data Forwarding Scheme
For DL transmission via an ARS, when an ABS transmits data to AMSs via the ARS, the ABS shall encap​sulate ASN data traffic of one or multiple target AMSs into a relay MAC PDU of the ARS where the advanced relay forwarding extended header (ARFEH) may be appended to identify the AMS receiving the ASN data traffic. The ARS shall decode the DL basic assignment A-MAP IE to receive relay MAC PDUs. The ARS shall de-encapsulate received relay MAC PDU and transmits the ASN data traffic to target AMSs in format of MAC PDU.
For UL transmission via an ARS, the ARS shall encapsulate the ASN data traffic from one or multiple AMSs into a relay MAC PDU where the advanced relay forwarding extended header (ARFEH) may be appended to identify the AMS transmitting the ASN data traffic.
------------------------------------------------------------------------ Text End ---------------------------------------------------------------------------
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