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Limitations on burst allocations to an AMS (16.3.3)
Tom Harel, Jong-Kae (JK) Fwu, Amir Rubin (Intel corp) and Ji-Yun Seol (Samsung)
1. Background
Since the scheduler is part of the ABS, its decisions are naturally adapted to the ABS processing capabilities. For the AMS it is desired to limit the possible allocation scenarios to avoid implementation complexity without substantial gain.
The limitation presented in this contribution are 
In WiMAX-1.0 these limitations were mainly stated in the WiMAX profile. However, it is better to define it in the IEEE standard, since this kind of restrictions is required for implementation, and without it the standard is not self contained.
The proposed limitations on allocation amount are shown in the table below. The limitations apply to the allocations for one AMS. For AMS that supports Multi-Carrier aggregation, the limitations are applicable for each carrier separately.

	
	Limit on
	Proposed value
	Rational

	1. 
	Number of DL HARQ data bursts starting in subframe, over all used carriers. (*)
	For an AMS operating over carriers with sum of FFT sizes that is 2048 sub-carriers or less:

≤4

For an AMS operating over carriers with sum of FFT sizes that is larger than 2048 sub-carriers:

<=4*(sum of FFT sizes over all used carriers)/2048
	Allowing usage of 16 HARQ channels in TDD cases of 4 and 5 DL sub-frames.

	2. 
	Number of DL broadcast bursts starting in sub frame.
	<=1
	Allows sufficient broadcast burst types in a frame.

	3. 
	Number of E-MBS bursts starting in sub frame
	<=1
	Allows sufficient E-MBS traffic in a frame

	4. 
	Number of UL HARQ data bursts starting in subframe, per carrier. (**)
	For an AMS operating over carriers with sum of FFT sizes that is 2048 sub-carriers or less:

≤4

For an AMS operating over carriers with sum of FFT sizes that is larger than 2048 sub-carriers:

<=4*(sum of FFT sizes over all used carriers)/2048
	A new burst and a re-transmission (or otherwise Long TTI and default TTI)

	5. 
	Number of UL control allocations in sub-frame 
	<=1
	Seems sufficient for control allocations for an AMS.

	6. 
	Number of A-A-MAP IEs an AMS needs to process per subframe(***)
	≤8
	Allows allocation of 4 DL HARQ bursts within the limitations specified above, 3 HARQ UL bursts and 1 additional IE for control (on the DL or UL). ABS may prefer to have less burst allocations to transmit more control IEs.

	7. 
	Sum of allocation sizes (in LRUs) of UL bursts that start in subframe (Default or Long TTI) over all used carriers.
	≤# of LRUs in subframe
	Long TTI isn’t intended to be used for allocating huge bursts, but for exploiting sub-channelization gain (UL only) and opportunistic scheduling.

	8. 
	Sum of allocation sizes (in LRUs) of DL bursts that end in subframe (Default or Long TTI)
	≤# of LRUs in subframe
	Sufficient for aimed operation

	9. 
	Number of UL Fast Feedback channels (SFBCH and PFBCH) in frame
	≤1
	All MIMO feedback modes can be supported by 1 SFBCH and 1 PFBCH interleaved in the same fast feedback channel.

	10. 
	Number of sounding allocations per frame
	<=1
	Sufficient for sounding purposes.

	11. 
	Number of concurrent DL persistent + group allocations
	<=2
	Sufficient for aimed operation

	12. 
	Number of concurrent UL persistent + group allocations
	<=2
	Sufficient for aimed operation

	13. 
	Number of BR ACK A-MAP IEs in a sub frame.
	<=1
	Sufficient for aimed operation


(*) Includes L-TTI bursts that started in a previous sub-frame. Doesn’t include control channels (e.g. A-MAP).

(**) Includes first transmission and HARQ re-transmissions, default TTI and any portion of Long TTI bursts. Doesn’t include UL control channels.

(***) Includes all of the IEs that are required to be considered by the AMS (its STID, group ID of GRA and composite PA, Broadcast ID). For a segmentable IE (IE that occupies more than 1 MLRU in QPSK ½), each segment is counted as 1 IE.

Additional limitation on allocations is that sub-frames with non synchronized ranging allocations shall not contain other types of allocations. The rational is the different sub-carrier spacing of non-synchronized ranging transmissions to that of other transmission types.
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Proposed text change

--------------------------------------------Begin Proposed Text Change 1----------------------------------------------------
<< Add the following text to section 16.2.14.2.1 HARQ Signaling, pp 228, line 59>>

For an AMS operating over carriers with sum of FFT sizes that is 2048 sub-carriers or less, in In DL, the maximum number of total HARQ channels per AMS is 16.
For an AMS operating over carriers with sum of FFT sizes that is larger than 2048 sub-carriers, in DL, the maximum number of total HARQ channels per AMS is floor(16 * sum of FFT sizes of all used carrier /2048).

--------------------------------------------End of Proposed Text Change 1----------------------------------------------------
--------------------------------------------Begin Proposed Text Change 2----------------------------------------------------
<< Add the following text to section 16.2.14.2.1 HARQ Signaling, pp 229, line 23>>

For an AMS operating over carriers with sum of FFT sizes that is 2048 sub-carriers or less, in In UL, the maximum number of total HARQ channels per AMS is 16.
For an AMS operating over carriers with sum of FFT sizes that is larger than 2048 sub-carriers, in UL, the maximum number of total HARQ channels per AMS is floor(16 * sum of FFT sizes of all used carrier /2048).
--------------------------------------------End of Proposed Text Change 2----------------------------------------------------
--------------------------------------------Begin Proposed Text Change 3----------------------------------------------------
<< Add the following text to section 16.3.3.1 Basic frame structure, pp 296, line 17>>

A data burst shall occupy either one AAI subframe (i.e. the default TTI transmission) or contiguous multiple AAI subframes (i.e. the long TTI transmission). Any 2 long TTI bursts allocated to an AMS shall not be par​tially overlapped, i.e. any 2 long TTI bursts in FDD shall either be over the same 4 subframes or without any overlap.The long TTI in FDD shall be 4 AAI subframes for both DL and UL. The long TTI in TDD shall be the whole DL (UL) AAI subframes for DL (UL) in a frame.

For an AMS operating over carriers with sum of FFT sizes that is 2048 sub-carriers or less, the ABS may allocate it up to 4 DL HARQ bursts (using Basic A-A-MAP IE, Subband A-MAP IE, PA A-MAP IE, or GRA A-MAP IE) per subframe per AMS. The ABS shall not allocate more than 4 DL HARQ bursts per subframe per AMS. Here, a long TTI burst shall be counted as one burst for each and every subframe that the long TTI burst spans.
For an AMS operating over carriers with sum of FFT sizes that is larger than 2048 sub-carriers, the ABS may allocate it with an amount of bursts that is: floor(4*sum of FFT sizes of  all used carriers/2048).

ABS shall not allocate more than 1 broadcast data burst (using Broadcast A-MAP IE) and 1 EMBS burst (using EMBS A-MAP IE) per subframe. Here, a long TTI burst shall be counted as one burst for each and every subframe that the long TTI burst spans.
For an AMS operating over carriers with sum of FFT sizes that is 2048 sub-carriers or less, the ABS may allocate it up to 3 UL HARQ bursts per UL subframe with either UL Basic assignment A-MAP IE, UL Sub-band Assignment A-MAP IE, UL Persistent A-MAP IE or UL group resource allocation A-MAP IE. This limitation is regardless of the DL sub-frames in which the UL A-MAPs were transmitted. Here, a long TTI burst shall be counted as one burst for each and every subframe in which it is transmitted.
If the AMS operates over carriers with sum of FFT sizes that is larger than 2048 sub-carriers, the ABS may allocate it with an amount of bursts that is: floor(3*sum of FFT sizes of  all used carriers/2048).
AMS shall support one additional UL transmission allocated by either CDMA Allocation A-MAP IE or by BR-ACK A-MAP IE per sub-frame and shall support one separate HARQ channel for this allocation. If AMS is allocated with CDMA Allocation A-MAP IE or with BR-ACK A-MAP IE, while such previous allocation is still under HARQ retransmission process, the new allocation shall override the previous one.
The ABS shall not allocate to an AMS more than 2 concurrent DL allocations that are either group resource allocation or persistent allocations. In other words the ABS may allocate either 2 DL group resource allocations, 2 DL persistent allocations, 1 DL group resource allocation and 1 DL persistent allocation, or 1 DL allocation of these types to any specific AMS.
The ABS shall not allocate to an AMS more than 2 concurrent UL allocations that are either group resource allocation or persistent allocations. In other words the ABS may allocate either 2 UL group resource allocations, 2 UL persistent allocations, 1 UL group resource allocation and 1 UL persistent allocation, or 1 UL allocation of these types to any specific AMS.
--------------------------------------------End of Proposed Text Change 3----------------------------------------------------
--------------------------------------------Begin Proposed Text Change 4----------------------------------------------------
<< Add the following text to section 16.3.6.2.2.4 Assignment A-MAP, pp 369, line 55>>

All the unicast assignment A-MAP IEs intended for a particular AMS shall be transmitted in the same assignment A-MAP group. The DL/UL Basic Assignment A-MAP IEs are an example of unicast assign​ment A-MAP IEs.
The maximum number of A-MAP IEs in one sub-frame that the ABS may allocate to an AMS is 8.

This number includes all of the IEs that are required to be considered by the AMS (its STID, group ID of GRA, Broadcast ID). For a segmentable IE (IE that occupies more than 1 MLRU in QPSK ½), each segment is counted as 1 IE.
--------------------------------------------End of Proposed Text Change 4----------------------------------------------------
--------------------------------------------Begin Proposed Text Change 5----------------------------------------------------
<< Add the following text to section 16.3.6.5.2.4.2 UL basic assignment A-MAP IE, pp 400, line 21>>

Table 813 describes the fields in a UL Basic Assignment A-MAP IE used for resource assignment in the UL.
In the UL, the amount of LRUs that the ABS allocates to a specific AMS, starting in a specific sub-frame, shall not be larger than the amount of LRUs in that sub-frame over all used carriers. This limitation considers both bursts that are long TTI and bursts that are not.

--------------------------------------------End of Proposed Text Change 5----------------------------------------------------
--------------------------------------------Begin Proposed Text Change 6----------------------------------------------------
<< Add the following text to section 16.3.6.5.2.4.6 UL Sounding Command A-MAP IE, pp 429, line 33>>

Table 822 specifies the fields of UL Sounding Command A-MAP IE used by the ABS to request sounding transmission by the AMS.
 The number of UL sounding transmissions per frame that the ABS allocates to an AMS shall be less than or equal to one.
--------------------------------------------End of Proposed Text Change 6----------------------------------------------------
--------------------------------------------Begin Proposed Text Change 7----------------------------------------------------
<< Add the following text to section 16.3.6.5.2.4.12 BR ACK A-MAP IE, pp 441, line 45>>

The allocations shall be ordered based on the index of preamble sequences arranged in an ascending order. The maximum number of the HARQ retransmissions is TBD.
The ABS shall not transmit in one sub-frame more than 1 BR ACK A-MAP IE.
--------------------------------------------End of Proposed Text Change 7----------------------------------------------------
--------------------------------------------Begin Proposed Text Change 8----------------------------------------------------
<< Add the following text to section 16.3.9.1.4 ranging channel, pp 519, line 50>>

The UL ranging channel is used for UL synchronization. The UL ranging channel can be further classified into ranging channel for non-synchronized and synchronized AMSs. The ranging channel for synchronized AMSs is used for periodic ranging. The ranging channel for non-synchronized AMSs is used for initial access and handover. AMS shall not transmit any other uplink burst or uplink control channel signal in the subframe where it transmits a ranging channel for non-synchronized AMSs.
--------------------------------------------End of Proposed Text Change 8----------------------------------------------------
--------------------------------------------Begin Proposed Text Change 9----------------------------------------------------
<< Add the following text to section 16.3.9.3.1 Fast feedback control channel, pp 541, line 59>>

Fast feedback allocations to an AMS can be periodic and the allocations are configurable. The number of UL Fast feedback channels that the ABS allocates to an AMS shall be less than or equal to one. This allocation may include requests for interleaved PFBCH and SFBCH reports.
--------------------------------------------End of Proposed Text Change 9----------------------------------------------------

  


