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Comments on implicit adaptation method of aGPS (AWD-15.2.12.3.1)
Keiichi Nakatsugawa, Masato Okuda
Fujitsu
Introduction
To achieve more efficient and flexible UL grant scheduling, Adaptive granting and polling service (aGPS) is defined in 15.2.12.3.1 of the AWD[1]. 

In aGPS, adaptation of QoS parameters is triggered by changing of the traffic characteristics and QoS requirement of the service flow. Adaptation includes switching between primary and secondary QoS parameter sets, or changing of GPI/Grant size to other values. And Implicit and Explicit adaptation methods are supported in aGPS.
Problem statement
In the current AWD text, the implicit method is defined as follows:

· Implicit: upon detecting of certain traffic condition with respect to a pre-negotiation SF QoS parameter set, ABS automatically changes GPI and/or Grant size; or switches between GPI_primary/Grant_Size_primary and GPI_secondary/Grant_Size_secondary if secondary SF QoS parameter set is defined. 
As underlined above, the description of triggering condition is very high-level. This is obviously insufficient to define UL scheduling in ABS, how ABS performs the implicit adaptation is unclear.

ABS vendors may implement the implicit method based on the assumption of VoIP traffic, the adaptation is instantly triggered by reception of any PDU or feedback signaling from AMS. However, such operation will cause inefficient UL scheduling in the case of real-time VBR traffic like video telephony application[2].
To avoid this problem, more detailed operation based on possible traffic patterns should be defined in the AWD. 

This contribution proposes to define “ON-OFF based implicit adaptation” and “traffic based implicit adaptation” assumed some typical patterns of traffic condition. And “adaptation method TLV” for negotiation of the adaptation method in DSx signaling is also defined.

ON-OFF based implicit adaptation
For example, silence-suppression VoIP traffic, it alternates between ON (talk spurt) and OFF (silence period) states. In that case, following adaptation can be done by ABS:
ON state (talk spurt): GPI/Grant size primary for voice data
· When any PDU (including BR header) is sent from AMS, ABS detects ON state begins.
OFF state (silence period): GPI/Grant size secondary for polling
· When no PDU is sent from AMS in allocated UL burst, ABS detects OFF state begins.
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Fig1 ON-OFF based adaptation

Traffic rate based implicit adaptation
For example, variable bit rate traffic such as video telephony application, burst data arrives intermittently. In that case, following adaptation can be done by ABS:
Burst period: GPI/Grant size primary for burst data.

· When received UL data traffic is reached at Maximum sustained traffic rate of SF QoS parameters, ABS detects the burst period begins.
non-Burst period: GPI/Grant size secondary for polling.

· When received UL data traffic is below Maximum sustained traffic rate of SF QoS parameters, ABS detects non-Burst period begins.

· For non-Burst(small size) UL data (e.g. TCP Ack, RTCP message), AMS sends BR using polling grant and ABS grants UL burst in manner of regular BW allocation.
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Fig2 Traffic rate based adaptation

ABS and AMS select and negotiate the adaptation method in DSx message signaling. A new TLV for specifying the adaptation method is included in DSA-REQ or DSC-ERQ message.
Proposed Text
[Modify texts of 4th paragraph of subclause 15.2.12.3.1 as follows]
============================== Start of the Text================================= 
There are threefour adaptation methods:

· Implicit, on-off based: upon detecting that any UL data is received or none of UL data is receivedof certain traffic condition with respect to a pre-negotiation SF QoS parameter set, ABS automatically changes GPI and/or Grant size; or switches between GPI_primary/Grant_Size_primary and GPI_secondary/Grant_Size_secondary if secondary SF QoS parameter set is defined. 
· Implicit, traffic rate based: upon detecting that received UL data is reached at or below Maximum sustained traffic rate with respect to a pre-negotiation SF QoS parameter set, ABS automatically changes GPI and/or Grant size; or switches between GPI_primary/Grant_Size_primary and GPI_secondary/Grant_Size_secondary if secondary SF QoS parameter set is defined. 
· Explicit, sustained: GPI and grant size change is triggered by explicit signaling from AMS such as Piggybacked Bandwidth Request, bandwidth request signaling, QACH, or fast feedback channel. Such change is sustained until next change request. If GPI_secondary/Grant_Size_secondary is defined, GPI and grant size switches between GPI_primary/ Grant_Size_primary and GPI_secondary/Grant_Size_secondary as requested by the explicit signaling; otherwise, GPI and grant size changes as indicated by QoS requirement carried in the explicit signaling as mechanisms mentioned above.
· Explicit, one time only: GPI and grant size change is triggered by explicit signaling from AMS such as in Piggybacked Bandwidth Request, bandwidth request signaling, QACH, or fast feedback channel. Such change is one-time only. If GPI_secondary/Grant_Size_secondary is defined, GPI and grant size one-time switches from GPI_primary/ Grant_Size_primary to GPI_secondary/Grant_Size_secondary; otherwise, GPI and grant size changes as indicated by QoS requirement carried in the explicit signaling as mechanisms mentioned above.
============================== End of Proposed Text =================================
[Modify Table 38 in subclause 15.2.12.3.1 as follows] (Note) TLV may be moved into an appropriate subclause.
============================== Start of the Text================================= 
Table 38—SF QoS parameters for aGPS scheduling service
	Information Element
	Notes

	Maximum Latency (unsigned int) 
	 

	Tolerated Jitter (unsigned int)
	

	Minimum Reserved Traffic Rate (unsigned int)
	 

	Maximum Sustained Traffic Rate (unsigned int)
	 

	Traffic Priority (unsigned int)
	 

	Request/Transmission Policy  (unsigned int)
	 

	
	

	If (uplink service flow) { (Boolean )
	 

	  Scheduling Type   (unsigned int)
	aGPS

	  GPI_primary  (unsigned int)
	Primary GPI, used initially

	  GrantSize_primary (unsigned int)
	Primary grant size. If the primary grant size equals to x bytes (the newly defined bandwidth request header size), this indicates a primarily polling based service; otherwise, it is primarily granting based service. 



	  GPI_secondary  (unsigned int)
	Secondary GPI (optional)

	  Grant_Size_secondary (unsigned int)
	Secondary grant size (optional). If the secondary grant size is defined and equals to x bytes (the newly defined bandwidth request header size), this indicates a secondarily polling based; otherwise, it is a secondarily granting based service. 



	  Adaptation Method  (unsigned int)
	· Implicit adaptation, on-off based
· Implicit adaptation, traffic rate based

· Explicit adaptation, sustained

· Explicit adaptation, one time only

	}
	Padding bits to ensure byte aligned. Shall be set to zero.


============================== End of Proposed Text =================================
[Add following new TLV for DSx messages]
(Note) TLV definition may be moved into an appropriate subclause in AWD.
============================== Start of the Text================================= 
11.13.x Adaptation Method TLV
This TLV indicates the adaptation method used for aGPS service flow (See subclause 15.2.12.3.1).
	Type
	Length
	Value
	Scope

	TBA
	1
	0: Implicit, on-off based

1: Implicit, traffic rate based
2: Explicit, sustained

3: Explicit, one time only

4-255: Reserved
	DSx-REQ

DSx-RSP

DSx-ACK


============================== End of Proposed Text =================================
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