
IEEE C802.16j-07/526r3

	Project
	IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

	Title
	Direct Relay using M&F

	Date Submitted
	2007-09-20

	Source(s)
	Su Chang Chae, Young-il Kim, Sunggeun Jin, Hyunjae Kim, Junhong Hui
ETRI
	E-mail:schae@etri.re.kr


	
	Kyu Ha Lee, Changyun Kim, Yong Wook Lee
Samsung Thales
	E-mail:kyuha.lee@samsung.com


	
	Aik Chindapol, Yousuf Saifullah, Shashikantt Maheshwari
NSN
	E-mail:Aik.chindapol@siemens.com

E-mail:shashi.maheshwari@nsn.com
E-mail:Yousuf@nsn.com


	
	Eugene Visotsky

Motorola
	E-mail:eugenev@motorola.com



	
	Jai H. Eu
Jcast Networks Korea, Inc
	E-mail:jeu@jcastnet.com



	
	Hyung-joon Jeon

POSDATA
	E-mail:hjjun@posdata.co.kr


	
	Jun Bae Ahn

SOLiD technologies
	E-mail:jbahn@st.co.kr


	
	Kanchei (Ken) Loa, Yi-Hsueh Tsai,
Yung-Ting Lee, Hua-Chiang Yin,
Shiann-Tsong Sheu, Youn-Tai Lee,
Institute for Information Industry
8F, No. 218, Sec. 2, Dunhua S. Rd.,
Taipei City 106, Taiwan
	loa@iii.org.tw

	Re:
	IEEE 802.16j-07/043:”IEEE 802.16 Working Group Letter Ballet #28”

	Abstract
	This contribution proposes Direct Relay using M&F

	Purpose
	Test  proposal for C802 16j-D1 (August 2007),”Draft Standard for Local and Metropolitan Area Networks”

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication. The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.16.

	Patent Policy and Procedures
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


Direct Relay using M&F
1. Introduction
Current frame structures are not enough to provide fast traffic relaying. In order to reduce the latency to relay the traffic via transparent RS, we define the Direct Relaying Zone in the transparent frame structure. In the Direct Relaying Zone, intermediate RS relays traffic to its subordinates without latency within a single frame. For this purpose, intermediate RS demodulates traffic in an access region and forwards it through optional transparent zone by applying appropriate modulation.
2. Relaying Scheme
Figure 1 show Direct Relaying Zone partitioned into two parts. The Direct Relaying Zone in an access zone is used for intermediate RS to receive traffic from MR-BS. The other part in optional transparent zone is used to forward traffic to its subordinates. In this case, intermediate RS manipulates the traffic by adopting demodulation and Forward (M&F) scheme.
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Figure 1 Direct Relaying Zone
M&F is a traffic transmission scheme to relay data without decoding and re-encoding. RS receives data by demodulating them, and then forwards the received data by modulating them. The intermediate RS requires only one OFDM symbol for the M&F scheme, and therefore, it can relay data successfully within a single frame. 

This proposal provides a new scheme by using the Direct Relaying Zone, where an intermediate RS relays data within the same frame by adopting M&F. For our Direct Relaying Zone, MR-BS should notify information about Direct Relaying Zone to RS.
3. M&F Scheme for Direct Relaying Zone
Figure-2 shows M&F scheme for Direct Relaying Zone. In order to provide M&F, RS should demodulate data in the access zone, and then modulate them sequentially. For proper modulation, (1) RS may change modulation order of the demodulated data in the pilot and data modulation block. After that, (2) it generates PRBS by considering OFDM symbol offset value of the data. Finally, (3) it performs IFFT. The proposed M&F scheme needs at least one OFDM symbol so that RS can relay data directly within a single frame.
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Figure 2 M&F procedure

3.1. Sub-carrier Randomization

When M&F is used, it is possible that the sub-carrier randomization block generates PRBS outputs according to symbol offset of the data, which RS will relay as shown by Figure-3.
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Figure 3 PRBS outputs of M&F
3.2. Modulation Order Change
In order to change the modulation order for access link into that for relay link, it is well-known fact that QPSK, 16QAM and 64QAM require 2, 4 and 6 bits for a point in its constellation mapping, respectively. For this reason, if an RS tries to change the modulation order of data, which was modulated with QPSK, into 16QAM, the number of required slots shrinks to a half. Figure-4 shows this case.
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Figure 4 example of changing the QPSK to 16QAM

FEC block size is determined by the modulation order and the number of allocated slots for a burst, and hence, it could change due to the modulation order change for direct relaying. In this case, there exists mismatching pair as to FEC block sizes employed in both access link and relay link. In order to avoid the mismatched pair during modulation order change, MR-BS has to prepare a MAP, which indicates the modulation order change for Direct Relaying Zone, by considering the case. Table- shows every modulation order change, which can be employed for Direct Relaying Zone. In this table-1, X indicates not-allowed modulation order change. 

Slot boundary conditions
: nA·mA = nR·mR

where,
nA : the number of slots allocated in the access zone,
nR  : the number of slots allocated in the relay zone,
mA : modulation order in the access zone,
mR : modulation order in the relay zone.
Table1 Encoding slot concatenation for different rates in CTC

	MR-BS
	RS
	MS

	Modulation and rate
	j
	feasible MCS for M&F
	Modulation and rate
	J

	QPSK 1/2
	10
	O
	16QAM 1/2
	5

	QPSK 1/2
	10
	O
	64QAM 1/2
	3

	QPSK 3/4
	6
	O
	16QAM 3/4
	3

	QPSK 3/4
	6
	O
	64QAM 3/4
	2

	16QAM 1/2
	5
	O
	QPSK 1/2
	10

	16QAM 1/2
	5
	O
	64QAM 1/2
	3

	16QAM 3/4
	3
	O
	QPSK 3/4
	6

	16QAM 3/4
	3
	O
	64QAM 3/4
	2

	64QAM 1/2
	3
	X
	QPSK 1/2
	10

	64QAM 1/2
	3
	X
	16QAM 1/2
	5

	64QAM 3/4
	2
	O
	QPSK 3/4
	6

	64QAM 3/4
	2
	O
	64QAM 3/4
	2


3.3. Parameter of Direct Relay Zone
MR-BS indicates the information about Direct Relaying Zone to its subordinate RSs by SBC-REQ/RSP message of Direct Relaying Zone TLV in order to reduce MAP overhead since the assigned Direct Relaying Zone is configured rarely. We summarize the parameters for a configuration of Direct Relaying Zone as follows:

a) Symbol offset for Direct Relaying Zone for DL

The OFDMA symbol offset in which Direct Relaying Zone starts for downlinks

b) Symbol offset for Direct Relaying Zone for UL

The OFDMA symbol offset in which Direct Relaying Zone starts for uplinks

c) No. OFDMA symbols for DL

The number of OFDMA symbols by which RS should relay signal without decoding and re-encoding for downlinks.

d) No. OFDMA symbols for UL

The number of OFDMA symbols by which RS should relay signal without decoding and re-encoding for uplinks.
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Figure 5 Parameters of Direct Relaying Zone
Upon reception of these parameters, RS shall relay data in access zone to its subordinates through transparent zone. Direct Relay Zone is feasible without addition of new MAP IE. However, in order to support Direct Relay Zone, MR-BS has to construct MAP IE with the considerations as follows:

· RS utilizes CID-based data relaying.
· RS forwards data by employing burst-based relaying.
Figure 6 Example of relaying burst #1 to burst #2
4. Specific text changes   
8.4.4.7 Frame Structure for MR-BS and RS
[Insert new subclause 8.4.4.7.5:]
8.4.4.7.5 Direct Relay Zone(Optional)
Direct Relay Zone may be optionally assigned by the MR-BS to an RS. In the direct relay zone, an RS may relay data within a single frame using the demodulation-and-forward scheme which is specified in 8.4.9.4. In the demodulation-and-forward scheme, an intermediate RS demodulates and de-interleaves, but not decodes, received bursts and forwards by re-interleaving and re-modulating the bursts. The direct receiving and direct transmitting zones are configured using the RS-CD message. The RS shall request the MR-BS to allocate a direct relay zone using the SBC-REQ message by including the TLV for the Direct Relay Zone (11.8.3.7.29). The MR-BS shall acknowledge the request by including the TLV for the Direct Relay Zone (11.8.3.7.29) in the SBC-RSP message. The size of FEC blocks of the bursts along the relay path shall be the same as the size of FEC blocks of the bursts in the access link.
[Insert new subclause11.9.3.7.29:]
11.8.3.7.29 Direct Relay Zone for RS

This TLV shall be used to indicate the capability of demodulation-and-forward(M&F) using Direct Relaying Zone as specified in sec 8.4.4.7.1.3. .
	Type

(1byte)
	Length
	Value
	Scope

	TBD
	1
	When Bit#0=1, RS is capable of M&F based direct relaying scheme 
Bit#1~bit#7: Reserved.
	SBC-REQ

SBC-RSP


6.3.2.3.73 RS configuration description(RS-CD) message

[Insert new row in the following table-138n:]
Table-183n RS configuration description (RS-CD) message

	Syntax 
	Size 
	Notes 

	RS-CD_Message_format()
	
	

	  Management message type=79
	8bits
	

	  Configuration_para_type
	8bits
	B0=1, frame structure-configuration is included.

	If(b0 of configuration_para_type==1){
	
	

	  Frame Number
	4bits
	Frame number to take effect

	DL indicator
	1bit
	

	UL indicator
	1bit
	

	Reserved
	2bits
	

	  If(DL indicator==1){
	
	

	  Number of frame
	8bits
	

	  For(i=0;i<number of frame;i++){
	
	

	  Number of relay zones
	2bits
	

	Reserved
	6bits
	

	  For(j=0;j<Number of relay zone;j++){
	
	

	  Transceiver mode
	2bits
	00:tx mode

01:rx mode

11:idle mode

	    OFDM symbol offset
	8bits
	

	     Frame_config_duration
	6bits
	

	     }
	
	

	Number of direct relay zones
	2bits
	

	  For(j=0;j<Number of direct relay zone;j++){
	
	

	     Symbol offset for Direct receiving zone j
	8bits
	

	     No. OFDMA symbols for Direct receiving zone j
	6bits
	

	     Symbol offset for Direct transmitting zone j
	8bits
	

	     No. OFDMA symbols for Direct transmitting zone j
	6bits
	

	     }
	
	

	  }
	
	

	}
	
	

	  If(UL indicator==1){
	
	

	  Number of frame
	8bits
	

	  For(i=0;i<number of frame;i++){
	
	

	  Number of relay zones
	2bits
	

	Reserved
	6bits
	

	  For(j=0;j<Number of relay zone;j++){
	
	

	  Transceiver mode
	2bits
	00:tx mode

01:rx mode

11:idle mode

	    OFDM symbol offset
	8bits
	

	     Frame_config_duration
	6bits
	

	     }
	
	

	Number of direct relay zones
	2bits
	

	  For(j=0;j<Number of direct relay zone;j++){
	
	

	     Symbol offset for Direct receiving zone j
	8bits
	

	     No. OFDMA symbols for Direct receiving zone j
	6bits
	

	     Symbol offset for Direct transmitting zone j
	8bits
	

	     No. OFDMA symbols for Direct transmitting zone j
	6bits
	

	     }
	
	

	  }
	
	

	}
	
	


[Insert new sentence as bellow:]
Number of direct relay zones

This indicates the number of direct relay zones which includes Direct Receiving and Direct Transmitting zone respectively.
Symbol offset for Direct receiving zone
The OFDMA symbol offset in which direct receiving zone starts for downlink/uplink respectively.
No. of OFDMA symbols for Direct receiving zone
The number of OFDMA symbols which RS should demodulate and modulate in the direct relay zone for downlink/uplink respectively.
Symbol offset for Direct Transmitting zone
The OFDMA symbol offset in which Direct Relay for transmitting starts for downlink or uplink respectively.

No. OFDMA symbols for Direct transmitting zone
The number of OFDMA symbols which RS should demodulate and modulate in the direct relay zone for downlink/uplink respectively.

References

C802 16j-06_294r14, “Direct Relaying Zone in Transparent RS system”
C802 16j-D1 (August 2007),”Draft Standard for Local and Metropolitan Area Networks”
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