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Persistent Scheduling – Change Indicator
Hua Xu, John Harris, Steven Xu,   Motorola
Sean McBeath,   Huawei Technology
Introduction
Modify the description of the Change Indicator to cover more scenarios.
Proposed Text
6.3.27.3  MAP NACK Channel
6.3.27.3.1 Downlink Operation
If the MS fails to decode the DL-MAP in a frame which is relevant to a frame in which it has a persistent DL resource allocation (frame K), the MS shall not transmit data bursts or control signals in the relevant UL sub-frame (including CDMA ranging, CQICH, HARQ ACK/NAK or sounding signals) and may send a MAP NACK on its assigned MAP NACK Channel in the frame following the relevant UL sub-frame (K+2) as shown in Figure 154.  However, if the MS fails to decode UL-MAP in frame K+1, the MS shall not send a MAP NAK in frame K+2 on its assigned MAP NACK Channel.
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Figure 154: Example MAP NACK Relevance

[Make a correction in the second line of the following paragraph and add a sentence below the bullets.  Insertion is in blue, deletion is in red.]
Upon reception of the MAP NACK indication, the BS should determine if the persistent allocation needs to be updated.  The MS that fail to decode the DL-MAP in frame K may resume using the persistent allocation in frame K + Allocation Period (ap), where ap is a field of the Persistent HARQ DL MAP IE (Section 8.4.5.3.28) if any one of the following conditions is true:

· The MS receives a Persistent HARQ DL MAP IE with the allocation flag set to 1, which includes the MS’s RCID

· The MS receives a Persistent HARQ DL MAP IE, which has the Change Indicator set to 0.

· The MS receives a Persistent HARQ DL MAP IE, which has the Change Indicator set to 1, and the Retransmission Flag of at least one sub-burst IE is set to 1

Otherwise, the MS shall transmit an indication to the BS and stop using the persistent assignment including the data allocation, the MAP NACK allocation, and the MAP ACK channel allocation.

If the MS fails to decode the DL-MAP in a frame (frameMAP) which is relevant to a frame in which it has a persistent DL resource allocation (frame K) and fails to decode the DL-MAP in frameMAP + allocation period, the MS shall transmit an indication to the BS and terminate the persistent assignment including the data allocation, the MAP NACK allocation, and the MAP ACK channel allocation.
6.3.27.3.2 Uplink Operation
If the MS fails to decode the UL-MAP in a frame which is relevant to a frame in which it has a persistent UL resource allocation (frame K), the MS shall not transmit data bursts or control signals in the relevant UL sub-frame (including CDMA ranging, CQICH, HARQ ACK/NAK or sounding signals) and may send a MAP NACK on its assigned MAP NACK Channel in the frame following the relevant UL sub-frame as shown in Figure 154.

Upon reception of the MAP NACK indication, the BS should determine if the persistent allocation needs to be updated.   The MS that fail to decode the UL-MAP in frame K shall resume using the persistent allocation in frame K + Allocation Period (ap), where ap is a field of the Persistent HARQ UL MAP IE (Section 8.4.5.3.28) if any one of the following conditions is true:

· The MS receives a Persistent HARQ UL MAP IE with the allocation flag set to 1, which includes the MS’s RCID

· The MS receives a Persistent HARQ UL MAP IE, which has the Change Indicator set to 0.

· The MS receives a Persistent HARQ UL MAP IE, which has the Change Indicator set to 1, and the Retransmission Flag of at least one sub-burst IE is set to 1

Otherwise, the MS shall transmit an indication to the BS and terminate the persistent assignment including the data allocation, the MAP NACK allocation and the MAP ACK channel allocation.

If the MS fails to decode the UL-MAP in a frame (frameMAP) which is relevant to a frame in which it has a persistent DL/UL resource allocation (frame K) and fails to decode the UL-MAP in frameMAP + allocation period, the MS shall transmit an indication to the BS and terminate the persistent assignment including the data allocation and the MAP NACK allocation.  The allocation period is indicated in the subburst IE of the Persistent HARQ UL MAP IE. 

[Delete Section 6.3.27.5 Change Indicator.  Insertion is in blue, deletion is in red.]

6.3.27.5   Change Indicator

A Change Indicator is included in the Persistent HARQ DL MAP IE.  The change indicator shall be set to 0 to indicate that there were no changes to the any DL persistent allocations in frame K - allocation period, where K is the frame that the change indicator is transmitted. Otherwise, the change indicator shall be set to 1.

A Change Indicator is included in the Persistent HARQ UL MAP IE.  The change indicator shall be set to 0 to indicate that there were no changes to the any UL persistent allocations in frame K - allocation period, where K is the frame that the change indicator is transmitted. Otherwise, the change indicator shall be set to 1.
Change indicator in frame K is used for MS who failed to receive the DL-MAP or UL-MAP in frame K – allocation period to recover the persistent allocation, i.e., when MS, who failed to receive the DL-MAP or UL-MAP in frame K – allocation period, shall continue the persistent allocation, when the change indicator is set to 0 in frame K.

[Add a section 6.3.27.5 Error Recovery.  Insertion is in blue, deletion is in red.]

6.3.27.5 Error Recovery

6.3.27.5.1 Downlink Persistent Allocations

The MS that fails to decode the DL-MAP in frame K may resume using the persistent allocation in frame K + Allocation Period (ap), where ap is a field of the Persistent HARQ DL MAP IE (Section 8.4.5.3.28) if any one of the following conditions is true:

· The MS receives a Persistent HARQ DL MAP IE with the allocation flag set to 1, which includes the MS’s RCID

· The MS receives a Persistent HARQ DL MAP IE, which has the Change Indicator set to 0.

· The MS receives a Persistent HARQ DL MAP IE, which has the Change Indicator set to 1, and the Retransmission Flag of at least one sub-burst IE is set to 1

where a Change Indicator is specified in the Persistent HARQ DL MAP IE and can be set to 0 or 1.

Otherwise, the MS shall transmit an indication to the BS and stop using the persistent assignment including the data allocation, the MAP NACK allocation, and the MAP ACK channel allocation.

If the MS fails to decode the DL-MAP in a frame (frameMAP) which is relevant to a frame in which it has a persistent DL resource allocation (frame K) and fails to decode the DL-MAP in frameMAP + allocation period, the MS shall transmit an indication to the BS and terminate the persistent assignment including the data allocation, the MAP NACK allocation, and the MAP ACK channel allocation. 
6.3.27.5.2 Uplink Persistent Allocations

The MS that fails to decode the UL-MAP in frame K shall resume using the persistent allocation in frame K + Allocation Period (ap), where ap is a field of the Persistent HARQ UL MAP IE (Section 8.4.5.3.28) if any one of the following conditions is true:

· The MS receives a Persistent HARQ UL MAP IE with the allocation flag set to 1, which includes the MS’s RCID

· The MS receives a Persistent HARQ UL MAP IE, which has the Change Indicator set to 0.

· The MS receives a Persistent HARQ UL MAP IE, which has the Change Indicator set to 1, and the Retransmission Flag of at least one sub-burst IE is set to 1

where a Change Indicator is specified in the Persistent HARQ UL MAP IE and can be set to 0 or 1.

Otherwise, the MS shall transmit an indication to the BS and terminate the persistent assignment including the data allocation, the MAP NACK allocation and the MAP ACK channel allocation.

If the MS fails to decode the UL-MAP in a frame (frameMAP) which is relevant to a frame in which it has a persistent DL/UL resource allocation (frame K) and fails to decode the UL-MAP in frameMAP + allocation period, the MS shall transmit an indication to the BS and terminate the persistent assignment including the data allocation and the MAP NACK allocation.  The allocation period is indicated in the subburst IE of the Persistent HARQ UL MAP IE.
[Modify Table 362 as shown.  Insertion is in blue, deletion is in red.]
8.4.5.3.29 Persistent HARQ DL MAP Allocation IE
Table 362: Persistent HARQ DL MAP allocation IE

	Syntax
	Size (bits)
	Notes

	Persistent HARQ DL MAP IE () {
	--
	-- 

	Extended-2 DIUC
	4
	Persistent HARQ DL MAP IE = 0D 

	Length 
	8
	Length in bytes

	RCID Type 
	2
	0b00: Normal CID

0b01: RCID11

0b10: RCID7

0b11: RCID3

	ACK Region Index
	1
	The index of the ACK region associated with all sub-bursts defined in this Persistent HARQ DL MAP (FDD/H-FDD Only)

	Change Indicator
	1
	0: No Change Occurred 
1: Change Occurred 

Can be set to 0 or 1.  See section 6.3.27.3.1.

	While (data remaining) { 
	--
	--

	Region ID use indicator 
	1 
	0: Region ID not used 

1: Region ID used 

	if (Region ID use indicator ==0) { 
	
	

	OFDMA Symbol offset
	8
	Offset from the start of DL sub-frame 

	Subchannel offset
	7
	

	Number of OFDMA symbols
	7
	

	Number of subchannels 
	7
	

	Rectangular sub-burst indication
	1
	Indicates sub-burst allocations are time-first rectangular. The duration field in each sub-burst IE specifies the number of subchannels for each rectangular allocation. This is only valid for AMC allocations and all allocations with dedicated pilots. When this field is clear, sub-bursts shall be allocated in frequency-first manner and the duration field reverts to the default operation

	} else {
	--
	--

	Region ID
	8
	Index to the DL region defined in DL region definition TLV in DCD

	}
	--
	--

	Boosting
	3
	0b000: Normal (not boosted) 

0b001: +6dB 

0b010: –6dB 

0b011: +9dB 

0b100: +3dB 

0b101: –3dB 

0b110: –9dB 

0b111: –12dB;

Note that if the Persistent flag is set, the boosting value applies to the first allocation instance only; 

	Mode
	4
	Indicates the mode in this HARQ region

0b0000: Persistent Chase HARQ

0b0001: Persistent Incremental redundancy HARQ for CTC

0b0010: Persistent Incremental redundancy HARQ for Convolutional Code

0b0011: Persistent MIMO Chase HARQ

0b0100: Persistent MIMO IR HARQ

0b0101: Persistent MIMO IR HARQ for Convolutional Code 

0b0110: Persistent MIMO STC HARQ 

0b0111 to 0b1111 : reserved 

	Subburst IE Length 
	8
	Length, in nibbles, to indicate the size of the subburst IE in this HARQ mode. The MS may skip DL HARQ Subburst IE if it does not support the HARQ mode. However, the MS shall decode NACK Channel field from each DL HARQ Subburst IE to determine the UL ACK channel it shall use for its DL HARQ burst.

	if (Mode == 0b0000) { 
	-- 
	-- 

	Persistent Chase HARQ sub-burst IE
	variable 
	--

	} else if (Mode == 0b0001) {
	
	

	Persistent Incremental redundancy HARQ for CTC sub-burst IE
	variable 
	--

	} else if (Mode == 0b0010) {
	--
	--

	Persistent Incremental redundancy HARQ for Convolutional Code
	variable 
	--

	} else if (Mode == 0b0011) {
	--
	--

	Persistent MIMO Chase HARQ
	variable 
	--

	} else if (Mode == 0b0100) {
	
	

	Persistent MIMO IR HARQ 
	variable 
	--

	} else if (Mode == 0b0101) {
	--
	--

	Persistent MIMO IR HARQ for Convolutional Code
	variable 
	--

	} else if (Mode == 0b0110) {
	
	

	Persistent MIMO STC HARQ
	variable
	

	}
	
	

	}
	
	

	Padding 
	variable 
	Padding to bytes boundary; padding value shall be set to zero.  

	}
	
	


Change Indicator

The change indicator shall be set to 0 to indicate that there were no changes to any persistent allocation in frame K​ – allocation period, where K is the frame that the change indicator is transmitted. Otherwise, the change indicator shall be set to 1. The allocation period is indicated in the subburst IE.
The change indicator can be set to 0 or 1.  It is used to guide the MSs that have DL MAP decoding error to resume their DL persistent operations.  See section 6.3.27.5.1 for details.

8.4.5.4.30 Persistent HARQ UL MAP Allocation IE
[Modify Table 438 as shown.  Insertion is in blue, deletion is in red.]

Table 438 - Persistent HARQ UL MAP IE

	Syntax
	Length (bits)
	Comments

	Persistent HARQ_UL-MAP_IE() {
	
	

	Extended 2- UIUC
	4
	Persistent HARQ_UL-MAP_IE() = 0x0B

	Length 
	8
	Length of the IE

	RCID Type 
	2
	0b00: Normal CID

0b01: RCID11

0b10: RCID7

0b11: RCID3

	Change Indicator
	1
	0: No Change Occurred 

1: Change Occurred 

Can be set to 0 or 1.  See section 6.3.27.3.2.

	Reserved
	1
	

	While (data remains) {
	-
	-

	Mode
	3
	Indicates the mode of this IE:

0b000: Persistent Chase HARQ

0b001: Persistent Incremental redundancy HARQ

for CTC

0b010: Persistent Incremental redundancy HARQ

for convolutional code

0b011: Persistent MIMO Chase HARQ

0b100: Persistent MIMO IR HARQ

0b101: Persistent MIMO IR HARQ for convolutional code

0b110: Persistent MIMO STC HARQ

0b111: Reserved

	Allocation Start Indication
	1
	0: No allocation start information

1: Allocation start information follows

	If (Allocation Start Indication ==1) {
	-
	-

	OFDMA Symbol offset
	8
	This value indicates start symbol offset of subsequent subbursts in this Persistent HARQ UL MAP IE with reference to the start of the UL sub-frame.

	Subchannel offset
	7
	This value indicates start Subchannel offset of subsequent subbursts in this Persistent HARQ UL MAP IE

	Reserved
	1
	Shall be set to zero

	}
	-
	-

	N sub-bursts
	4
	Number of sub-bursts in this Persistent HARQ UL MAP IE is this field value plus 1.

	Resource Shifting Indicator
	1
	0 = No Resource Shifting 

1 = Resource Shifting 

	For (i=0;i<Number of sub-burst; i++) {
	
	

	If (mode == 000) {
	
	

	            Persistent UL HARQ Chase Sub-Burst IE ()
	
	

	} else if (mode == 001) {
	
	

	            Persistent UL HARQ IR CTC Sub-Burst IE ()
	
	

	} else if (mode == 010) {
	
	

	            Persistent UL HARQ IR CC Sub-Burst IE ()
	
	

	} else if (mode == 011) {
	
	

	Persistent MIMO UL Chase HARQ Sub-


Burst IE ()
	
	

	} else if (mode == 100) {
	
	

	Persistent MIMO UL IR HARQ Sub-Burst IE ()
	
	

	} else if (mode == 101) {
	
	

	Persistent MIMO UL IR HARQ for CC Sub-Burst IE ()
	
	

	} else if (mode == 110) {
	
	

	Persistent MIMO UL STC HARQ Sub-Burst IE ()
	
	

	}
	
	

	}
	
	

	}
	
	

	Padding
	Variable
	Padding to byte; shall be set to 0

	}
	
	


Resource Shifting Indicator
If the resource shifting indicator is set to 1, the MS shall shift its persistent resource position by the accumulated slots as indicated by de-allocation commands with slot offsets smaller than its own.

Change Indicator

The change indicator shall be set to 0 to indicate that there were no changes to persistent allocations in frame relevant to frame K​ – allocation period, where K is the frame that the change indicator is transmitted. Otherwise, the change indicator shall be set to 1.and allocation period is indicated in the subburst IE.  

The change indicator can be set to 0 or 1.  It is used to guide the MSs that have UL MAP decoding error to resume their UL persistent operations.  See section 6.3.27.5.2 for details.
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