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Proposed Text Related to Bandwidth Request Procedure
for the IEEE 802.16m Amendment
Heejeong Cho, Kiseon Ryu, Aeran Youn, Doohyun Sung, Yongho Kim, Jin Sam Kwak

LG Electronics

1. Introduction
This contribution includes the proposed text for bandwidth request procedure in the IEEE 802.16m Amendment. The technical text and ToC are inherited from the 802.16m SRD [1], and the IEEE 802.16m SDD [2] and the IEEE P802.16 Rev2/D9 [3]. Moreover, this contribution follows the tentative outline and style guide in the IEEE 802.16m Amendment [4]. In this contribution, amendment text including several illustrations is proposed for the section in which 16m members have enough consensus. 
2. Modifications from the SDD and key-descriptions
· The main concepts of the bandwidth request procedure from “11.9.2.5 Bandwidth Request Channel” in the IEEE 802.16m SDD [2] are maintained in this amendment text.

· We created new subsection “15.2.x.x Bandwidth Allocation and Request Mechanisms” that will be aligned with IEEE 802.16m Amendment Working Document [5].
· We proposed the differentiated random access schemes [6] and the bandwidth request scheme using QoS identifier [7].
1. The differentiated random access schemes
· If acknowledgement for the bandwidth request indicator or BW-REQ message is not supported, the AMS should use the differentiated timer based random access scheme.
· Otherwise, the AMS should use both the acknowledgement based random access scheme and the differentiated timer based random access scheme.
· The frame offset between the bandwidth request indicator or BW-REQ message and the acknowledgement for it should be pre-defined to decrease signalling overhead.
· In the differentiated timer based random access scheme, timer value is differentiated by service type/priority.
2. The bandwidth request scheme using QoS identifier
· It is necessary to support the scheme requesting bandwidth for multiple flows.
· The AMS sends one BW-REQ message containing different information contents depending on request unit basis (QoS unit, Station unit).
3. References
[1] IEEE 802.16m-07/002r7, “802.16m System Requirements Document (SRD)” 
[2] IEEE 802.16m-08/003r7, “The Draft IEEE 802.16m System Description Document”
[3] IEEE P802.16 Rev2 / D9, “Draft IEEE Standard for Local and Metropolitan Area Networks: Air Interface 
for Broadband Wireless Access,” January. 2009.

[4] IEEE 802.16m-08/043, “Style guide for writing the IEEE 802.16m amendment”
[5] IEEE 802.16m-09/0010, “IEEE 802.16m Amendment Working Document”
[6] IEEE C802.16m-09/0620, “Differentiated Random Access Schemes”
[7] IEEE C802.16m-09/0621, “Bandwidth Request Scheme using QoS identifier”
4. Text proposal for the 802.16m amendment
-----------------------------------------------------------Start of the Text---------------------------------------------------------
15.2 Medium Access Control

15.2.x Data/Control Plane
15.2.x.x Bandwidth Allocation and Request Mechanisms
Requests refer to the mechanism that AMSs use to indicate to the ABS that they need UL bandwidth allocation. The AMS shall either use the random access based bandwidth request mechanism.
15.2.x.x.x Random Access based Bandwidth Request
Contention based or non-contention based random access is used to transmit bandwidth request information on the BW REQ channel. The random access based bandwidth request procedure is described in Figure 15.2.x.x-1. A 5-step regular procedure (step 1 to 5) or an optional 3-step quick access procedure (step 1, 4 and 5) may be supported concurrently. Step 2 and 3 are used only in 5-step regular procedure. In step 1, AMS sends a bandwidth request indicator and a message for quick access. The 5-step regular procedure is used independently or as a fallback mode for the 3-step bandwidth request quick access procedure. The AMS may piggyback additional BW REQ information along with user data during uplink transmission (step 5). Following Step 1 and Step 3, ABS may acknowledge the reception of bandwidth request.
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Figure 15.2.x.x-1: Random access based bandwidth request procedure
The flow charts (figure 15.2.x.x-2, figure 15.2.x.x-3, figure 15.2.x.x-4, figure 15.2.x.x-5 and figure 15.2.x.x-6) on the following pages define the details of the bandwidth request procedure that shall be followed by ABS and AMS.

The flow chart for transmitting a bandwidth request indicator is described in Figure 15.2.x.x-2. The access sequence which is selected by AMS shall be sent to ABS. Only for the optional 3-step quick access procedure, the AMS shall transmit a quick access message along with the access sequence. The service type/priority included in the quick access message is shown in Table 15.2.x.x-1. For emergency service and MAC management message, AMS should select service type/priority value ‘00’. After sending it, the AMS shall start differentiated timer according to service type/priority. The differentiated timer value(s) shall be transmitted through the S-SFH and may be transmitted through the ranging message and service flow establishment/change message.
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Figure 15.2.x.x-2: Random access based bandwidth request – AMS (part 1)
Table 15.2.x.x-1 : Service type/priority
	Value
	Service Type
	Priority

	00
	Delay sensitive service
	High

	01
	Delay sensitive service
	Low

	10
	Delay tolerant service
	High

	11
	Delay tolerant service
	Low


The flow chart for waiting for UL grant is described in Figure 15.2.x.x-3. If UL grant have been received within the period which is defined by differentiated timer value, the AMS shall stop the timer and use the allocation to transmit a BW-REQ message or data. Otherwise, the AMS shall assume that the access sequence transmission resulted in a collision and follow the retry process. This retry process continues until the maximum number of retries has been reached. At this time, the PDU shall be discarded. A dotted lined part of the following Figure is optional. This part shall be performed if ABS supports acknowledgement for BR indicator and BW-REQ message. The AMS shall perform the retry process if no acknowledgement has been received at the relative frame without receiving UL grant. 
When 5-step regular procedure is used, the AMS shall transmit a BW-REQ message. There are two bandwidth request types as the following;
· QoS Unit type

· When requesting bandwidth for one flow or multiple flows whose QoS identifiers are the same, this type shall be used.

· The AMS shall transmit one BW-REQ message including bandwidth request type, station identifier, request size, aggregate indicator and QoS identifier as shown in Table 15.2.x.x-2.
· Station Unit type

· When requesting bandwidth for multiple flows whose QoS identifiers are different, this type shall be used.

· The AMS shall transmit one BW-REQ message including bandwidth request type, station identifier, request size and aggregate indicator.
Table 15.2.x.x-2 : QoS identifier
	QoS ID
	Service Type
	Scheduling Type
	Priority

	0
	Delay sensitive service
	Emergency
	High

	1
	Delay sensitive service
	Control signaling 
	High

	2
	Delay sensitive service
	UGS / ertPS
	High

	3
	Delay sensitive service
	rtPS
	High

	4
	Delay sensitive service
	rtPS
	Low

	5
	Delay tolerant service
	nrtPS
	High

	6
	Delay tolerant service
	nrtPS / BE
	Low

	7
	-
	Reserved
	-
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Figure 15.2.x.x-3: Random access based bandwidth request – AMS (part 2)
The flow chart for waiting for bandwidth request indicator is described in Figure 15.2.x.x-4.

[image: image4]
Figure 15.2.x.x-4 : Random access based bandwidth request – ABS (part 1)
The flow chart for waiting for available resource is described in Figure 15.2.x.x-5. A dotted lined part of the following Figure is optional. This part shall be performed if ABS supports acknowledgement for BR indicator and BW-REQ message. The ABS shall transmit acknowledgement if resource is not available until the relative frame number from the frame number in which bandwidth request indicator or BW-REQ message was transmitted. In other words, the ABS that receives bandwidth request indicator or BW-REQ message at i-th frame shall transmit acknowledgement at (i+j)-th frame. The frame offset ‘j’ should be predefined.

[image: image5]
Figure 15.2.x.x-5 : Random access based bandwidth request – ABS (part 2)

The flow chart for waiting for BW-REQ message is described in Figure 15.2.x.x-6.

[image: image6]
Figure 15.2.x.x-6 : Random access based bandwidth request – ABS (part 3)

-----------------------------------------------------------End of the Text---------------------------------------------------------
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