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MAP Overhead Reduction through Efficient Signaling of MCS and Allocation Size 
Shantidev Mohanty, Roshni Srinivasan, Apostolos Papathanassiou, and Hassan Yaghoobi
Intel Corporation

Introduction
Multiple HARQ subbursts may be allocated in an HARQ region. Information about these allocations is specified in the MAP using Sub-Burst_IEs. When Chase combining is used, the allocated MCS is indicated using the ‘DIUC’ and ‘Repetition Coding Indication’ fields of Sub-Burst IEs. The size of subbursts is indicated using the ‘Duration’ field of the Sub-Burst IEs. 
In an IEEE 802.16Rev2/D2 OFDMA frame, consecutive HARQ subbursts may have the same MCS and/or size. For example, HARQ subbursts K, K+1, and K+2 in a DL burst may have the same size L. Currently, the HARQ Sub-Bursts IEs corresponding to each of these subbursts specify L in their ‘Duration’ fields. It can be observed that repetition of the value of the ‘Duration’ field in consecutive sub-burst IEs increases MAP overhead. Similarly when consecutive HARQ subbursts have same the MCS, repetition of the MCS in every Sub-burst IE also increases MAP overhead. This contribution proposes methods to reduce MAP overhead by eliminating the signaling of redundant MCS and duration information. 
In the DL Chase HARQ Sub-Burst IE and DL IR HARQ for CC IE, the ‘Sub-Burst DIUC Indicator’ flag is used in IEEE 802.16Rev2/D2 to eliminate the repetitive specification of MCS in two or more consecutive subbursts. This is referred to as MCS optimization in the rest of this document. 802.16Rev2/D2 does not specify any such mechanism to eliminate the repetitive specification of size of two or more consecutive subbursts. The mechanism of eliminating the repetitive specification of size is referred to as duration optimization in the rest of this document. 
The repetitive specification of size in the Sub-Burst IEs occurs more frequently in the case of VoIP, when many subbursts in a HARQ region have the same size. It must be noted that MCS optimization can also be applied to data traffic. Additionally, by limiting subburst allocations to a predetermined set of sizes, the BS scheduler can also take advantage of duration optimization for data traffic. The following example illustrates the benefit of MCS and duration optimization for VoIP.
In the example scenario, 115 bidirectional VoIP users using AMR 12.2 Kbps are assumed to be active in an IEEE 802.16Rev2/D2 based system. The speech source model assumes a voice activity factor of 50 %. MPDU size, including the GMH, CRC and VoIP payload with compressed protocol headers for RTP, UDP and IPv4 is 44bytes in the active state and 18 bytes in the inactive state. Asynchronous HARQ with Chase combining is used and 50 ms delay budget that accounts for queuing and HARQ retransmission delay is applied.  Monte Carlo system level simulations are used to evaluate user experience with mixed mobility (60% ITU Ped-B 3km/hr, 30% ITU Veh-A 30km/hr, and 10% ITU Veh-A 120km/hr) and the PUSC permutation for a 10MHz TDD system with a 26:21 symbol DL:UL frame ratio. Frequency reuse of 1 in a 19-cell/3 sector deployment with a 2x2 antenna configuration on the DL with adaptive (STC/SM) MIMO switching and a1x2 antenna configuration on the UL with CSM is assumed.  MAP overhead is dynamically modeled in every frame using compressed MAP and sub-MAPs. For the bidirectional VoIP traffic model considered, UL MAP overhead is also modeled in the DL. 

Simulation results for the evaluation of MAP overhead with MCS optimization only, duration optimization only, and both MCS and duration optimization are shown in Figure 1, Figure 2 and Figure 3 respectively. In each figure, dynamic MAP overhead with compressed MAPs and sub-MAPs is evaluated with and without optimization. It must be observed that the gains from MCS optimization and duration optimization are independent of each other. Consequently, Figure 3 shows the additive gain obtained by using both MCS and duration optimization. The results clearly show that the combination of MCS and duration optimization offers the highest benefit with about 20% reduction in MAP overhead.    
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Figure 1: MAP Overhead Reduction with MCS Optimization
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Figure 2: MAP Overhead Reduction with Duration Optimization
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Figure 3: MAP Overhead Reduction with MCS and Duration Optimization

Proposed Solution
For duration optimization, it is proposed that the size of the subbursts is specified only in the first subburst IE when the size of N consecutive HARQ subbursts is same. For the remaining (N-1) subbursts, a 'Duration Indication’ flag is used to indicate that the subburst size is the same as the previous subbursts. Some Sub-Burst IEs in IEEE 802.16Rev2/D2 have a reserved bit. It is proposed that this reserved bit be used as a 'Duration Indication’ flag. It must be noted that for Chase combining, IEEE 802.16Rev2/D2 provides similar mechanism to eliminate the repetitive specification of the MCS by using the 'Sub-Burst DIUC Indicator' flag. 
Similarly for HARQ modes in IEEE 802.16Rev2/D2 for which MCS optimization is not applied, it is proposed that when the MCS of N consecutive HARQ subbursts is same, the MCS of the subbursts is specified only for the first subburst. For the remaining (N-1) subbursts, the 'Sub-Burst DIUC Indication' flag is used to indicate that the MCS is the same as the previous subbursts.
In order to minimize changes to the IEEE 802.16Rev2/D2, it is proposed that MCS and duration optimization are applied to the Sub-Burst IEs with unused reserved bit(s). This optimization can also be applied to all scenarios of HARQ operation with new Sub-Burst IE formats.
Table 1 indicates whether or not MCS and Duration optimizations are present in IEEE 802.16Rev2/D2 and in the proposed solution for different HARQ modes for DL. Similarly, Table 2 indicates whether or not MCS and Duration optimizations are present in IEEE 802.16Rev2/D2 and in the proposed solution for different HARQ modes for UL. It may be noted that due to the lack of reserved bit(s), the MCS and duration optimizations can not be applied in certain scenarios. However, these optimizations could be easily incorporated for all HARQ modes in DL and UL by using the new Sub-Burst IE format.
Table 1: MCS and Duration optimization in IEEE 802.16Rev2/D2 and proposed solution for DL.

	HARQ Mode
	HARQ Type
	MCS Optimization
	Duration Optimization

	
	
	IEEE 802.16Rev2/D2
	Proposed
	IEEE 802.16Rev2/D2
	Proposed

	0b0000
	DL Chase HARQ
	Yes
	Yes (no change to 16Rev2/D2)
	No
	Yes

	0b0001
	DL Incremental redundancy HARQ for CTC
	No
	Yes
	No 
	Yes

	0b0010
	DL Incremental redundancy for HARQ for Convolutional Code
	Yes
	Yes (no change to 16Rev2/D2)
	No 
	Yes

	0b0011
	DL MIMO Chase HARQ
	No
	No
	No
	No

	0b0100
	DL MIMO IR HARQ
	No
	No
	No
	No

	0b0101
	DL MIMO IR HARQ for Convolutional Code
	No
	No
	No
	No

	0b0110
	DL MIMO STC HARQ
	No
	Yes
	No
	Yes

	0b0111-0b1111
	Reserved
	NA
	NA
	NA
	NA


Table 2 MCS and Duration optimization in IEEE 802.16Rev2/D2 and proposed solution for UL.
	HARQ Mode
	HARQ Type
	MCS Optimization
	Duration Optimization

	
	
	IEEE 802.16Rev2/D2
	Proposed
	IEEE 802.16Rev2/D2
	Proposed

	0b000
	UL Chase HARQ
	No
	No 
	No
	Yes

	0b001
	UL Incremental redundancy HARQ for CTC
	No
	Yes
	No 
	Yes

	0b010
	UL Incremental redundancy for HARQ for Convolutional Code
	No
	Yes
	No 
	Yes

	0b011
	UL MIMO Chase HARQ
	No
	No
	No
	No

	0b100
	UL MIMO IR HARQ
	No
	No
	No
	No

	0b101
	UL MIMO IR HARQ for Convolutional Code
	No
	No
	No
	No

	0b110*
	UL MIMO STC HARQ
	No
	No
	No
	No

	0b111
	Reserved
	NA
	NA
	NA
	NA


* It is not clear from Table 420 of IEEE 802.16Rev2/D2 whether a reserved bit is available or not. If the reserved bit is available it can be used for Duration optimization.
Recommended Text Changes
8.4.5.3.21 HARQ DL MAP IE
DL Chase HARQ
Table 347-DL HARQ Chase Subburst IE Format

	Syntax
	Size

(bit)
	Notes

	DL_HARQ_Chase_Sub-Burst_IE () {
	-
	-

	N sub burst 
	4
	“Number of sub-bursts” in the 2D rectangular region in this field value plus 1

	N ACK channel
	4
	Number of HARQ ACK enabled subbursts in the 2D region

	For (j=0; j< Number of sub-bursts; j++){
	-
	-

	     RCID_IE()
	variable
	-

	     Duration
	10
	Duration in slots

	     If (j==0) {
	-
	-

	          Duration
	10
	Duration in slots

	     }
	-
	-

	     Else if  (Duration Indicator of next Sub-Burst for (j-1)== 1) {
	-
	-

	          Duration
	10
	Duration in slots

	     }
	-
	-

	     Sub-Burst DIUC Indicator
	1
	If Sub-Burst DIUC Indicator is 1, it indicates that DIUC is explicitly assigned for this subburst. Otherwise, the this subburst will use the same DIUC as the previous
If j is 0 then this indicator shall be 1.

	     Reserved Duration Indicator of next Sub-Burst
	1
	Shall be set to zero.

If Duration Indicator of next Sub-Burst is 1, it indicates that Duration of the next subburst is explicitly assigned. Otherwise, the next subburst will use the same Duration as this subburst. 
If j is (Number of sub-bursts-1) then this indicator shall be 0.

	     If (Sub-Burst DIUC Indicator == 1) {
	-
	-

	           DIUC
	4
	-

	           Repetition Coding Indication
	2
	0b00: No repetition coding
0b01: Repetition coding of 2 used

0b10: Repetition coding of 4 used

0b11: Repetition coding of 6 used

	           Reserved
	2
	Shall be set to zero.

	     }
	-
	-

	   ACID
	4
	-

	   AI_SN
	1
	-

	   ACK disable
	1
	When ACK Disable ==1, the allocated subburst does not require an ACK to be transmitted by the SS in the ACKCH Region (see 8.4.5.4.25). In this case, no ACK channel is allocated for the sub-burst in the ACKCH Region. For the burst, BS shall not perform HARQ retransmission and MS shall ignore ACID, AI_SN, and SPID, which shall be set to 0 by the BS if they exist.

	   Dedicated DL Control Indicator
	2
	LSB#0 indicates inclusion of CQI control
LSB#1 indicates inclusion of Dedicated DL Control IE.

	   If (LSB #0 of Dedicated DL Control Indicator ==1){
	-
	-

	        Duration (d)
	4
	A CQI feedback in transmitted on the CQI channels indexed by the (CQI Channel Index) by the SS for 2(d-1) frames. If d is 0b0000, deallocates all CQI feedback when the current ACID is completed successfully. 
If d is 0b1111, the MS should report until the BS command for the MS to stop.

	        If (Duration != 0b0000){
	-
	-

	             Allocation Index
	6
	Index to the channel in a frame the CQI report should be transmitted by the SS.

	             Period (p)
	3
	A CQI feedback is transmitted on the CQI channels indexed by the (CQI Channel Index) by the SS in every 2p frames. 

	             Frame offset
	3
	The MS starts reporting at the frame of which the number has the same 3 LSB as the specified frame offset. If the current frame I specified, the MS should start reporting in eight frames. 

	             }
	-
	-

	    }   
	-
	-

	    If (LSB #1 of Dedicated DL Control Indicator ==1){
	-
	-

	        Dedicated DL Control IE ()
	variable
	-

	     }
	-
	-

	  } 
	-
	-

	}
	-
	-


Incremental redundancy HARQ for CTC

Table 348-DL HARQ IR CTC Subburst IE Format

	Syntax
	Size

(bit)
	Notes

	DL_HARQ_IR_CTC_Sub-Burst_IE () {
	-
	-

	N sub burst
	4
	“Number of sub-bursts” in the 2D region in this field value plus 1

	N ACK channel
	4
	Number of HARQ ACK enabled subbursts in the 2D region

	For (j=0; j< Number of sub-bursts; j++){
	-
	-

	     RCID_IE()
	variable
	-

	     NEP
	-4-
	-

	     NSCH
	-4-
	-

	     If (j==0) {
	-
	-

	          NEP
	4
	-

	     }
	-
	-

	     Else if  (NEP Indicator of next Sub-Burst for (j-1)== 1) {
	-
	-

	          NEP
	4
	-

	     }
	-
	-

	     If (j==0) {
	-
	-

	          NSCH
	4
	-

	     }
	-
	-

	     Else if  (NSCH Indicator of next Sub-Burst for (j-1)== 1) {
	-
	-

	          NSCH
	4
	-

	     }
	-
	-

	    SPID 
	2
	-

	    ACID
	4
	-

	    AI_SN
	1
	-

	    ACK disable
	1
	When ACK Disable ==1, the allocated subburst does not require an ACK to be transmitted by the SS in the ACKCH Region (see 8.4.5.4.24). In this case, no ACK channel is allocated for the sub-burst in the ACKCH Region. For the burst, BS shall not perform HARQ retransmission and MS shall ignore ACID, AI_SN, and SPID, which shall be set to 0 by the BS if they exist. The CRC shall be appended at the end of each sub-burst regardless of the ACK disable bit.

	    Reserved 

    NEP Indicator of next Sub-Burst
    NSCH Indicator of next Sub-Burst

	2
1

1
	Shall be set to zero.
If NEP Indicator of next Sub-Burst is 1, it indicates that NEP of the next subburst is explicitly assigned. Otherwise, the next subburst will use the same NEP as this subburst. 

If j is (Number of sub-bursts-1) then this indicator shall be 0.
If NSCH Indicator of next Sub-Burst is 1, it indicates that NSCH of the next subburst is explicitly assigned. Otherwise, the next subburst will use the same NSCH as this subburst. 

If j is (Number of sub-bursts-1) then this indicator shall be 0.

	   Dedicated DL Control Indicator
	2
	LSB#0 indicates inclusion of CQI control

LSB#1 indicates inclusion of Dedicated DL Control IE.

	   If (LSB #0 of Dedicated DL Control Indicator ==1){
	-
	-

	        Duration (d)
	4
	A CQI feedback in transmitted on the CQI channels indexed by the (CQI Channel Index) by the SS for 2(d-1) frames. If d is 0b0000, deallocates all CQI feedback when the current ACID is completed successfully. 

If d is 0b1111, the MS should report until the BS command for the MS to stop.

	        If (Duration != 0b0000){
	-
	-

	             Allocation Index
	6
	Index to the channel in a frame the CQI report should be transmitted by the SS.

	             Period (p)
	3
	A CQI feedback is transmitted on the CQI channels indexed by the (CQI Channel Index) by the SS in every 2p frames. 

	             Frame offset
	3
	The MS starts reporting at the frame of which the number has the same 3 LSB as the specified frame offset. If the current frame I specified, the MS should start reporting in eight frames. 

	             }
	-
	-

	    }   
	-
	-

	    If (LSB #1 of Dedicated DL Control Indicator ==1){
	-
	-

	        Dedicated DL Control IE ()
	variable
	-

	     }
	-
	-

	  } 
	-
	-

	}
	-
	-


DL HARQ IR CC 

Table 349-DL HARQ IR CC Subburst IE Format

	Syntax
	Size

(bit)
	Notes

	DL_HARQ_IR_CC_Sub-Burst_IE () {
	-
	-

	N sub burst 
	4
	“Number of sub-bursts” in the 2D region in this field value plus 1

	N ACK channel
	4
	Number of HARQ ACK enabled subbursts in the 2D region

	For (j=0; j< Number of sub-bursts; j++){
	-
	-

	     RCID_IE()
	variable
	-

	     Duration 
	10
	-

	     If (j==0) {
	-
	-

	          Duration
	10
	-

	     }
	-
	-

	     Else if  (Duration Indicator of next Sub-Burst for (j-1)== 1) {
	-
	-

	          Duration
	10
	-

	     }
	-
	-

	     Sub-Burst DIUC Indicator
	1
	If Sub-Burst DIUC Indicator is 1, it indicates that DIUC is explicitly assigned for this subburst. Otherwise, the this subburst will use the same DIUC as the previous

If j is 0 then this indicator shall be 1.

	     Reserved Duration Indicator of next Sub-Burst
	1
	If Duration Indicator of next Sub-Burst is 1, it indicates that Duration of the next subburst is explicitly assigned. Otherwise, the next subburst will use the same Duration as this subburst. 

If j is (Number of sub-bursts-1) then this indicator shall be 0.

	     If (Sub-Burst DIUC Indicator == 1) {
	-
	-

	           DIUC
	4
	-

	           Repetition Coding Indication
	2
	0b00: No repetition coding

0b01: Repetition coding of 2 used

0b10: Repetition coding of 4 used

0b11: Repetition coding of 6 used

	           Reserved
	2
	-

	     }
	-
	-

	   ACID
	4
	-

	   AI_SN
	1
	-

	   SPID
	2
	-

	   ACK disable
	1
	When ACK Disable ==1, the allocated subburst does not require an ACK to be transmitted by the SS in the ACKCH Region (see 8.4.5.4.24). In this case, no ACK channel is allocated for the sub-burst in the ACKCH Region. For the burst, BS shall not perform HARQ retransmission and MS shall ignore ACID, AI_SN, and SPID, which shall be set to 0 by the BS if they exist. The CRC shall be appended at the end of each sub-burst regardless of the ACK disable bit.

	   Dedicated DL Control Indicator
	2
	LSB#0 indicates inclusion of CQI control

LSB#1 indicates inclusion of Dedicated DL Control IE.

	   Reserved
	2
	Shall be set to zero.

	   If (LSB #0 of Dedicated DL Control Indicator ==1){
	-
	-

	        Duration (d)
	4
	A CQI feedback in transmitted on the CQI channels indexed by the (CQI Channel Index) by the SS for 2(d-1) frames. If d is 0b0000, deallocates all CQI feedback when the current ACID is completed successfully. 

If d is 0b1111, the MS should report until the BS command for the MS to stop.

	        If (Duration != 0b0000){
	-
	-

	             Allocation Index
	6
	Index to the channel in a frame the CQI report should be transmitted by the SS.

	             Period (p)
	3
	A CQI feedback is transmitted on the CQI channels indexed by the (CQI Channel Index) by the SS in every 2p frames. 

	             Frame offset
	3
	The MS starts reporting at the frame of which the number has the same 3 LSB as the specified frame offset. If the current frame I specified, the MS should start reporting in eight frames. 

	             }
	-
	-

	    }   
	-
	-

	    If (LSB #1 of Dedicated DL Control Indicator ==1){
	-
	-

	        Dedicated DL Control IE ()
	variable
	-

	     }
	-
	-

	  } 
	-
	-

	}
	-
	-


MIMO DL STC HARQ 

Table 353-MIMO DL STC HARQ Subburst IE Format

	Syntax
	Size

(bit)
	Notes

	MIMO_DL_STC_HARQ_Sub-Burst_IE () {
	-
	-

	N sub burst 
	4
	“Number of sub-bursts” in the 2D region in this field value plus 1

	N ACK channel
	4
	Number of HARQ ACK enabled subbursts in the 2D region

	For (j=0; j< Number of sub-bursts; j++){
	-
	-

	     Tx count
	2
	0b00: initial transmission
0b01: odd retransmission

0b10: even retransmission

0b11: Reserved

	     Duration
	10
	-

	     If (j==0) {
	-
	-

	          Duration
	10
	-

	     }
	-
	-

	     Else if  (Duration Indicator of next Sub-Burst for (j-1)== 1) {
	-
	-

	          Duration
	10
	-

	     }
	-
	-

	     Sub-burst offset indication
	1
	Indicates the inclusion of subburst offset.

	    Reserved 

    Sub-Burst DIUC Indicator 

    Sub-Burst Duration Indicator of next Sub-Burst

	3 1
1

1
	If Sub-Burst DIUC Indicator is 1, it indicates that DIUC is explicitly assigned for this subburst. Otherwise, this subburst will use the same DIUC as the previous subburst. 
If j is 0 then this indicator shall be 1.

If Sub-Burst Duration Indicator of next Sub-Burst is 1, it indicates that Duration of the next subburst is explicitly assigned. Otherwise, the next subburst will use the same Duration as this subburst.
If j is (Number of sub-bursts-1) then this indicator shall be 0.

	     If (Sub-burst offset indication == 1) {
	-
	-

	           Sub-burst offset
	8
	Offset in slots with respect to the previous subburst defined in this region. If this is the first subburst within the data region, this offset is with respect to slot 0 of the data region.

	      }    
	-
	-

	   RCID IE ()
	variable
	-

	   ACK disable
	1
	When ACK Disable ==1, the allocated subburst does not require an ACK to be transmitted by the SS in the ACKCH Region (see 8.4.5.4.24). In this case, no ACK channel is allocated for the sub-burst in the ACKCH Region. For the burst, BS shall not perform HARQ retransmission and MS shall ignore ACID, AI_SN, and SPID, which shall be set to 0 by the BS if they exist. The CRC shall be appended at the end of each sub-burst regardless of the ACK disable bit.

	   If (Tx count == 00) {
	-
	-

	    Dedicated MIMO DL Control Indicator
	1
	-

	    If (Dedicated MIMO DL Control Indicator == 1){
	-
	-

	       Dedicated MIMO DL Control IE ()
	variable
	-

	     }
	-
	-

	      DIUC
	-4-
	-

	      Repetition Coding Indication
	2
	0b00: No repetition coding

0b01: Repetition coding of 2 used

0b10: Repetition coding of 4 used

0b11: Repetition coding of 6 used

	     If (Sub-Burst DIUC Indicator == 1) {
	-
	-

	           DIUC
	4
	-

	           Repetition Coding Indication
	2
	0b00: No repetition coding

0b01: Repetition coding of 2 used

0b10: Repetition coding of 4 used

0b11: Repetition coding of 6 used

	        }
	-
	-

	     If (ACK Disable  == 0) {
	-
	-

	       ACID
	4
	-

	     }
	-
	-

	}
	-
	-

	}
	-
	-


8.4.5.4.24 HARQ UL-MAP IE
UL HARQ Chase 
Table 414-UL HARQ Chase Subburst IE Format

	Syntax
	Size

(bit)
	Notes

	HARQ Chase UL Sub-Burst IE () {
	-
	-

	 RCID IE ()
	variable
	-

	 Dedicated UL Control Indicator
	4
	-

	 If (Dedicated UL Control Indicator==1)
	-
	-

	     Dedicated UL Control IE ()
	variable
	-

	  }
	-
	-

	  DIUC
	4
	-

	  Repetition Coding Indication
	2
	0b00: No repetition coding

0b01: Repetition coding of 2 used

0b10: Repetition coding of 4 used

0b11: Repetition coding of 6 used

	  Duration
	10
	-

	     If (j==0) {
	-
	-

	          Duration
	10
	-

	     }
	-
	-

	     Else if  (Duration Indicator of next Sub-Burst for previous subburst== 1) {
	-
	-

	          Duration
	10
	-

	     }
	-
	-

	 ACID
	4
	-

	AI_SN
	1
	-

	ACK disable
	1
	When ACK Disable ==1, the allocated subburst does not require an ACK to be transmitted by the BS in the HARQ BITMAP (see 8.4.5.3.22). In this case, no bit position is allocated for the subburst in the HARQ ACK BITMAP. For the burst, MS shall not perform HARQ retransmission and ignore ACID, AI_SN, and SPID, which shall be set to 0 by the BS if they exist. The CRC shall be appended at the end of each sub-burst regardless of the ACK disable bit.

	     Reserved Duration Indicator of next Sub-Burst
	1
	If Duration Indicator of next Sub-Burst is 1, it indicates that Duration of the next subburst is explicitly assigned. Otherwise, the next subburst will use the same Duration as this subburst. 

	}
	-
	-


UL HARQ IR CTC
Table 415-UL HARQ IR CTC Subburst IE Format

	Syntax
	Size

(bit)
	Notes

	HARQ_IR_CTC_UL_Sub-Burst_IE () {
	-
	-

	 RCID_IE()
	variable
	-

	 Dedicated UL Control Indicator
	1
	-

	 If (Dedicated UL Control Indicator==1)
	
	-

	     Dedicated UL Control IE ()
	variable
	-

	  }
	-
	-

	NEP
	-4-
	-

	  NSCH
	-4-
	-

	     If first subbursts in HARQ region for the HARQ mode) {
	-
	-

	          NEP
	4
	-

	     }
	-
	-

	     Else if  (NEP Indicator of next Sub-Burst for previous subburst== 1) {
	-
	-

	          NEP
	4
	-

	     }
	-
	-

	     If  (first subbursts in HARQ region for the HARQ mode) {
	-
	-

	          NSCH
	4
	-

	     }
	-
	-

	     Else if  (NSCH Indicator of next Sub-Burst for previous subburst== 1) {
	-
	-

	          NSCH
	4
	-

	     }
	-
	-

	    SPID 
	2
	-

	    ACID
	4
	-

	    AI_SN
	1
	-

	    ACK disable
	1
	When ACK Disable ==1, the allocated subburst does not require an ACK to be transmitted by the BS in the HARQ BITMAP (see 8.4.5.3.22). In this case, no bit position is allocated for the subburst in the HARQ ACK BITMAP. For the burst, MS shall not perform HARQ retransmission and ignore ACID, AI_SN, and SPID, which shall be set to 0 by the BS if they exist. The CRC shall be appended at the end of each sub-burst regardless of the ACK disable bit.

	    Reserved 

    NEP Indicator of next Sub-Burst

    NSCH Indicator of next Sub-Burst


	3 1
1

1
	If NEP Indicator of next Sub-Burst is 1, it indicates that NEP of the next subburst is explicitly assigned. Otherwise, the next subburst will use the same NEP as this subburst. 

If this is the last subburst of a particular HARQ mode then this indication shall be zero.
If NSCH Indicator of next Sub-Burst is 1, it indicates that NSCH of the next subburst is explicitly assigned. Otherwise, the next subburst will use the same NSCH as this subburst. 

If this is the last subburst of a particular HARQ mode then this indication shall be zero.

	}
	-
	-


UL HARQ IR CC
Table 416-UL HARQ IR CC Subburst IE Format

	Syntax
	Size

(bit)
	Notes

	HARQ_IR_CC_UL_Sub-Burst_IE () {
	-
	-

	     RCID_IE()
	variable
	-

	 Dedicated UL Control Indicator
	1
	-

	 If (Dedicated UL Control Indicator==1)
	-
	-

	     Dedicated UL Control IE ()
	variable
	-

	  }
	-
	-

	UIUC
	-4-
	-

	Repetition Coding Information
	2
	0b00: No repetition coding

0b01: Repetition coding of 2 used

0b10: Repetition coding of 4 used

0b11: Repetition coding of 6 used

	     If (first subbursts in HARQ region for the HARQ mode) {
	-
	-

	          UIUC
	4
	-

	          Repetition Coding Information
	2
	0b00: No repetition coding

0b01: Repetition coding of 2 used

0b10: Repetition coding of 4 used

0b11: Repetition coding of 6 used

	     }
	-
	-

	     Else if  (Sub-Burst DIUC Indicator of next Sub-Burst for previous subburst== 1) {
	-
	-

	          UIUC
	4
	-

	          Repetition Coding Indication
	2
	0b00: No repetition coding

0b01: Repetition coding of 2 used

0b10: Repetition coding of 4 used

0b11: Repetition coding of 6 used

	     }
	-
	-

	   Duration
	10
	-

	     If (first subbursts in HARQ region for the HARQ mode) {
	-
	-

	          Duration
	10
	-

	     }
	-
	-

	     Else if  (Sub-Burst Duration Indicator of next Sub-Burst for previous subburst == 1) {
	-
	-

	          Duration
	10
	-

	     }
	-
	-

	    SPID 
	2
	-

	    ACID
	4
	-

	    AI_SN
	1
	-

	    ACK disable
	1
	When ACK Disable ==1, the allocated subburst does not require an ACK to be transmitted by the BS in the HARQ BITMAP (see 8.4.5.3.22). In this case, no bit position is allocated for the subburst in the HARQ ACK BITMAP. For the burst, MS shall not perform HARQ retransmission and ignore ACID, AI_SN, and SPID, which shall be set to 0 by the BS if they exist. The CRC shall be appended at the end of each sub-burst regardless of the ACK disable bit.

	    Reserved 

    Sub-Burst UIUC Indicator of next Sub-Burst

    Sub-Burst Duration Indicator of next Sub-Burst


	3 1
1

1
	If Sub-Burst UIUC Indicator of next Sub-Burst is 1, it indicates that UIUC and Repetition Coding Indication of the next subburst  explicitly assigned. Otherwise, the next subburst will use the same UIUC and Repetition Coding Indication as this subburst. 
If this is the last subburst of a particular HARQ mode then this indication shall be zero.
If Sub-Burst Duration Indicator of next Sub-Burst is 1, it indicates that Duration of the next subburst is explicitly assigned. Otherwise, the next subburst will use the same Duration as this subburst. 
If this is the last subburst of a particular HARQ mode then this indication shall be zero.

	}
	-
	-


