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Acknowledgement of RS Dedicated Uplink Channel (RS_UL_DCH) allocation 

Sungcheol Chang, Sunggeun Jin, Kwangjae Lim, Chulsik Yoon
ETRI
1. Introduction

The IEEE 802.16j draft 1.0 contains the definitions of the Dedicated Uplink Channel (RS_UL_DCH) for RS and its operation of resource allocation for the channel using UL_DCH assignment IE. The resources assigned by an RS_UL_DCH keep valid until they are updated by a new RS_UL_DCH. Dedicated Uplink Channel enables an RS to transmit its data with short latency to its superordinate MR-BS/RS, and additionally, it is helpful to save MAP overhead as much as the amount of normal MAP IEs, which could be transmitted in every frame without RS_UL_DCH assignment IE. 
However, an MR-BS/RS can broadcast RS_UL_DCH assignment IE to its subordinate RS incorrectly due to a channel error without acknowledgement, thus incurring information mismatch as to the resource allocation between the RS and the MR-BS/RS. In this case, the MR-BS/RS tries to receive data by utilizing the newly updated resources while the RS transmits its data by utilizing the outdated resources. This kind of information mismatch always causes the MR-BS/RS to fail to receive the data transmitted by the RS through the Dedicated Uplink Channel. Moreover, it is impossible for MR-BS/RS to recognize whether the reception failure occurs due to either the information mismatch or channel errors. This problem regarding uplink dedicated channel deteriorates the effectiveness of Dedicated Uplink Channel, and hence results in wasting the involved resources. Figure 1 shows that the case that MR-BS/RS receives corrupt continuous UL data which RS1 relays through the resources assigned by the RS_UL_DCH when RS1 fails to receive the RS_UL_DCH assignment IE updating the dedicated uplink resources because of channel error.
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Figure 1 Resource assignment by UL_DCH assignment IE and its acknowldgement.
The solution of the information mismatch problem is described in the following text.

2. Proposed solution

The acknowledgement corresponding to the UL_DCH assignment IE is proposed in this contribution. For this purpose, the RS_UL_DCH request header defined in the draft is modified to the RS_UL_DCH header by appending DCH Assignment Acknowledgement (ACK) in the TYPE field of the RS_UL_DCH header. 
As discussed earlier, in order to cope with the information mismatch between an superordinate MR-BS/RS and an RS, RS_UL_DCH header with DCH Assignment ACK is proposed to be sent by the RS in response to the RS_UL_DCH assignment IE. For this reason, after receiving the corresponding RS_UL_DCH header with DCH Assignment ACK, the MR-BS completes the resource assignment procedure for the dedicated uplink channel. The allocated resources to the RS are considered to be dedicated even before the RS/MR-BS receives the DCH Assignment ACK. The RS/MR-BS confirms the dedicated resources are successfully assigned to the desired RS when it receives the DCH Assignment ACK. If the RS/MR-BS does neither receive the DCH Assignment ACK nor successfully receive any PDU from the designated RS the acknowledgement response time, it retransmit the RS_UL-DCH assignment IE. Figure 2 shows the procedure that MR-BS broadcasts RS_UL_DCH assignment IEs, which RS1 relays them to RS2. In this figure, RS2 replies with RS_UL_DCH headers with DCH Assignment ACK to the MR-BS via RS1.
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Figure 2 Resource assignment by UL_DCH assignment IE and its acknowldgement.
If an RS fails to receive the RS_UL_DCH assignment IE sent by a superordinate MR-BS/RS, the superordinate MR-BS/RS cannot receive the RS_UL_DCH header with DCH Assignment ACK, and hence, it detects incompletion of the procedure to update dedicated resources for the RS_UL_DCH. In this case, it repeats the procedure by sending the RS_UL_DCH assignment IE until successful completion of the procedure. Figure 3 shows the recovery procedure that the RS_UL_DCH assignment IE is sent repeatedly in case that the first RS_UL_DCH assignment IE is lost. RS_UL_DCH assignment IE, the proposed procedure is applied to every Assignment type defined in RS_UL_DCH assignment IE including the case of removal.    
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Figure 3 Recovery procedure of assignment mismatch by sending RS_UL_DCH assignment IE again.
An RS can recognize the duplicated assignment of the same resource by RS_UL_DCH assignment IEs since those received RS_UL_DCH assignment IEs are identical. The RS shall send RS_UL_DCH header with DCH Assignment ACK when receiving RS_UL_DCH assignment IEs.
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Figure 3 The loss of the first PHY burst and recovery.
3. Text Proposals
[Change the text at the table 19a in page 10]

Table 19a-Extended Type field encodings for extended MAC signaling header type II
	Extended Type field
	MAC header type
	Reference figure
	Reference table

	0
	RS BS header
	Figure 35b
	Table 19b

	1
	RS_UL_DCH request header
	Figure 35c
	Table 19c

	2
	Acknowledgement header
	Figure 35d
	Table 19d

	3
	HARQ RS error report header
	Figure 35e
	Table 19e

	4
	MR_Code-REP header
	-
	Table 19f

	5
	RS UL size request header
	Figure 35f
	Table 19g

	6-7
	Reserved
	
	


[Change the text at the section 6.3.2.1.2.2.2.2 in page 11]

6.3.2.1.2.2.2 RS UL DCH request header (RS_UL_DCH)

The RS requests a dedicated uplink resource through the RS_UL_DCH request header with TYPE=0000, DCH Request. The RS confirms the successful receiving the RS_UL_DCH assignment IE through the RS_UL_DCH header with TYPE=0001, DCH Assignment Acknowledgement (ACK). The format of this header is illustrated in Figure 35c and described in Table 19c.

[image: image5.png]_ T I T T
| Extended DCH | Header Content
I Type=1(3) TYPE (4) Type &)
2 @

Header Content (16)
Header Content (8) HCS (8)





Figure 35c-RS_UL_DCH request header format

Table 19c-Description of fields in R UL_DCH request header

	Syntax
	Size
	Notes

	MAC Header() {
	
	

	 HT
	1 bit
	Shall be set to 1

	 EC
	1 bit
	Shall be set to 1

	 Type
	1 bit
	Shall be set to 1

	 Extended TYPE
	3 bits
	Shall be set to 001 for RS_UL_DCH request header

	 TYPE
	4 bits
	0000 = DCH Request

0001 = DCH Assignment Acknowledgement (ACK)
00012 – 1111 = Reserved

	 if (TYPE==0000) {
	
	DCH Request

	  DCHTYPE
	2 bits
	00 = DCH Request Incremental

01 = DCH Request Aggregate

10 = DCH Request Rate Based

11 = Reserved

	  If (DCHTYPE == 00) {
	
	DCH Request Incremental

	   Bandwidth request
	16 bits
	Number of bytes requested by the RS. Zero in this field indicated DCH release request.

	   N
	4 bits
	Allocation repeats once every N frames.

	  } else if (DCHTYPE == 01) {
	
	DCH Request Aggregate

	   Bandwidth request
	16 bits
	Number of bytes requested by the RS. Zero in this field indicated DCH release request.

	   N
	4 bits
	Allocation repeats once every N frames.

	  } else if (DCHTYPE == 10) {
	
	DCH Request Rate Based

	   Average rate
	20 bits
	Average data rate in units of bytes per second
18 MSB bits: magnitude

2 LSB bits: base-10 exponent

	  }
	
	

	  RS CID
	8 bits
	Reduced Basic CID of RS

	 } else if (TYPE == 0001) {
	
	DCH Assignment Acknowledgement (ACK)

	  Frame Number
	8 bits
	8-bit LSBs of the frame in which the RS_UL_DCH assignment IE is received.

	  Update type 


	2 bits
	This field shall be the same value in the corresponding RS_UL_DCH assignment IE.

00 = Normal

01 = Service flow based

10-11 = Reserved

	  if (Update type == 01) {
	
	Service flow based

	   Access RSCID

	8 bits
	Reduced basic CID of the access RS of the MS that

completed the service flow event. This field shall be the same value in the corresponding RS_UL_DCH assignment IE.

	  } else {
	
	

	    Reserved
	8 bits
	Shall be set to 0.

	  }
	
	

	  RS CID
	8 bits
	Reduced Basic CID of RS

	  Reserved
	2 bits
	Shall be set to 0.

	 }
	
	

	 HCS
	8 bits
	Header check squence

	}   
	
	


[Change the text at the section 6.3.6 in page 79]

Similar bandwidth request methods are available for the RS. These are detailed in subclause 6.3.6.7. In addition, an RS may request a dedicated uplink resource with the RS_UL_DCH request header with TYPE=0000, DCH Request. The RS_UL_DCH header with TYPE=0001, DCH Assignment ACK shall be sent by an RS in response to the RS_UL_DCH assignment IE.
[Insert the following text at the end of the section 6.3.6.7.1.2.2 in page 84]

When successfully receiving an RS_UL_DCH assignment IE in the R-MAP, an RS shall send an RS_UL_DCH header with TYPE=0001, DCH Assignment ACK, in response to the RS_UL_DCH assignment IE to its superordiante MR-BS/RS. The RS_UL_DCH header shall appear in the first position within the PHY burst and the first frame that the dedicated uplink resource updated by the RS_UL_DCH assignment IE is activated. The frame number in the RS_UL_DCH header with DCH Assignment ACK is that of the frame in which the RS_UL_DCH assignment IE is received. The superordinate MR-BS/RS finish updating resources for the dedicated uplink channel by receiving the RS_UL_DCH header with DCH Assignment ACK successfully. If it fails to receive the RS_UL_DCH header with DCH Assignment ACK, the same RS_UL_DCH assignment IE as what it previously transmitted shall be sent again.
In case that an MR-BS removes dedicated uplink channel assigned to a particular RS by sending RS_UL_DCH assignment IE with Assignment type field set to either Remove or Remove all, the RS may send the RS_UL_DCH header with DCH Assignment ACK by utilizing the other resources allocated to it without dedicated uplink channel.
[Insert the following text at the end of the section 6.3.6.7.2.2.2 in page 87]

When successfully receiving an RS_UL_DCH assignment IE, an RS shall send an RS_UL_DCH header with TYPE=0001, DCH Assignment ACK, in response to the RS_UL_DCH assignment IE. The RS_UL_DCH header shall appear in the first position within the PHY burst and the first frame that the dedicated uplink resource updated by the RS_UL_DCH assignment IE is activated. The frame number in the RS_UL_DCH header with DCH Assignment ACK is that of the frame in which the RS_UL_DCH assignment IE is received.

After sending an RSRS_UL_DCH assignment IE to an RS, a MR-BS shall receive the RS_UL_DCH header with DCH Assignment ACK and finish updating resources for the dedicated uplink channel. If there is no response, that is failure to receiving RS_UL_DCH header with DCH Assignment ACK, the RS_UL_DCH assignment IE with same assignment shall be sent again.
If a dedicated uplink resource updated by an RSRS_UL_DCH assignment IE, including the cases that Assignment type is Remove or Remove all, is less than the resource that an RSRS_UL_DCH header can be sent, an RS may send the RS_UL_DCH header with DCH Assignment ACK in other uplink resources except the RS_UL_DCH.

[Change the table at the section 11.7.25 in page 211]

	Type
	Length
	Value
	Scope

	43
	3
	Bit #0: Bandwidth request and UL Tx Power Report header

support

Bit #1: Bandwidth request and CINR report header support

Bit #2: CQICH Allocation Request header support

Bit #3: PHY channel report header support 
Bit #4: Bandwidth request and uplink sleep control header support

Bit #5: SN report header support

Bit #6: Feedback header support

Bit #7-10: SDU_SN extended subheader support and parameter

Bit #7: SDU_SN extended subheader support

Bit #8-10 (=p): period of SDU_SN transmission for connection

with ARQ disabled = once every 2p MAC PDUs

Bit #11: DL sleep control extended subheader

Bit #12: Feedback request extended subheader

Bit #13: MIMO mode feedback extended subheader

Bit #14: UL Tx Power Report extended subheader

Bit #15: Mini-feedback extended subheader

Bit #16: SN request extended subheader

Bit #17: PDU SN(short) extended subheader

Bit #18: PDU SN(long) extended subheader

Bit #19: ACK header

Bit#20: RS BR header

Bit#21: RS_UL_DCH request header

Bit#22: HARQ RS error report header

Bit#23: Relay MAC header
	REG-REQ, REG-RSP



  


