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MAP and Data Association in RS for CID Based Data Forwarding in Centralized Scheduling mode
Mary Chion, Jerry Chow, Hongyun Qu, Yuqin Chen
ZTE
Introduction
As defined in current draft 16j/D3, when CID based data forwarding is used in centralized scheduling mode, the MR-BS shall determine the bandwidth allocations for all links (access and relay) in its MR-cell. For non-transparent RS, the MR-BS performs bandwidth allocations for all DL links and sends scheduling result in MAP message to each RS via RS’ basic connection. Data packets are relayed through the network using the bandwidth allocation over transport connections. Hence, MAP messages and data packets using the bandwidth allocations are received by the RS through different connections asynchronously. A mapping (reference) is needed between bandwidth allocation and MAC PDUs to allow the RS transmitting the intended MAC PDUs using a specific allocation. 
This contribution proposes methods to provide the mapping between bandwidth allocation and MAC PDUs to be used by RS to determine the intended MAC PDUs for each allocation in CID based data forwarding operating in centralized scheduling mode. 

Problem Statement
As defined in the current draft document, MAP messages and data packets using the bandwidth allocations are received by the RS through different connections asynchronously. Therefore, how to map the received MAC PDUs and MAP IEs is a problem to solve.
Proposed Solutions
In this contribution, we propose the solution to address the transmission with CID based data forwarding in centralized scheduling mode . The methods will be used to provide MAP and data referencing. 
CID based data forwarding 
· DL Allocation Reference IE is defined in the format of DL-MAP extended-2 IE

· DL Allocation Reference IE is used to include a reference to MAC PDUs for each allocation and should follow its associated DL-MAP-IE immediately. The associated DL-MAP-IE includes data burst allocation for which DL Allocation Reference IE is providing a reference to the MAC PDUs concatenated in the data burst.
· DL Allocation Reference IE contains the following parameters per connections included in data burst:

a. Num_Received Frames: The number of frames where RS receives MAC PDUs.
b. Received Frame Index: LSBs of Frame number where the MAC PDUs should be received by the RS.
c. Num_CIDs: The number of connections included in the allocation. 
d. CID: Identity the connection that is transmitting. It can be MS CID, RS management CID, T-CID and MT-CID.

e. Total Data Allocated: Total data allocated for this connection, in unit of bytes.
· RS should store the received frame index for each MAC PDU and use the stored information to match what’s included in DL Allocation Reference IE. 

· If RS cannot find any MAC PDU that matches the DL Allocation Reference IE, it should ignore the DL allocation. 
· DL Allocation Reference IE should be included in both R-MAP and DL-MAP used by RS.
· RS removes DL Allocation Reference IEs from MAP message before broadcasting in access zone or relay zone.
Proposed Text

Suggested Remedy to comment 299
· Option One
Suggest to use fixed delay between the reception and the forwarding of frame at RS.
[Adopt the following text modification]
[Modify Section 11.8.18 as following]
11.8.18 Minimum RS forwarding delay in direct relay zone TLV
The minimum RS forwarding delay in direct relay zone TLV indicates the delay between an RS receiving and forwarding a data burst when operating in centralized scheduling mode with direct relay zone.
	Type
	Length
	Value
	Scope

	212
	1
	RS forwarding delay in DL direct relay zone
	SBC-REQ

	213
	1
	RS forwarding delay in UL direct relay zone
	SBC-REQ


[Insert new section 11.8.19]
11.8.19 Minimum RS forwarding delay TLV

The minimum RS forwarding delay TLV indicates the minimum delay between an RS receiving and forwarding a MAC PDU when operating in centralized scheduling mode. 

	Type
	Length
	Value
	Scope

	214
	1
	RS forwarding delay in DL
	SBC-REQ

	215
	1
	RS forwarding delay in UL
	SBC-REQ


[Modify Section 6.3.2.3.23 from L46, P36 to the end of this section as followings]
6.3.2.3.23 SS and RS basic capability request (SBC-REQ) message

This following parameter shall be included in the SBC-REQ message sent by an RS when the RS possesses supports the capability to support the centralized scheduling mode of operation:
Minimum RS forwarding delay in direct relay zone TLV (see 11.8.18)

Minimum RS forwarding delay TLV (see 11.8.19)
[Insert two rows into the end of the table of Section 11.25.1]
11.25.1 Generic configuration

This field may be used by an MR-BS to configure one or a group of RSs.

	Name
	Type
	Length
	Value
	Scope

	…
	…
	…
	…
	…

	RS DL fixed forwarding delay
	8
	1
	Fixed forwarding delay to be used by RS on DL (unit: frame)
	RS_Config-CMD

	RS UL fixed forwarding delay
	8
	1
	Fixed forwarding delay to be used by RS on UL (unit: frame)
	RS_Config-CMD


[Insert the following text into the end of 11.25.1]
RS DL fixed forwarding delay
RS DL fixed forwarding delay shall be used by RS in centralized scheduling mode to receive and forward MAC PDUs. RS shall forward each MAC PDU to the MS or sub-ordinate RS at the frame determined by receiving frame of  the MAC PDU plus RS DL fixed forwarding delay. 

RS UL fixed forwarding delay
RS UL fixed forwarding delay shall be used by RS in centralized scheduling mode to receive and forward MAC PDUs. RS shall forward each MAC PDU to the MR-BR or super-ordinate RS at the frame determined by receiving frame of the MAC PDU plus RS UL fixed forwarding delay. 
· Option Two
Suggest using variable delay between the reception and the forwarding of frame at RS.

[Adopt the following text modifications.]
6.3.3.8.2 Transmission using station CID
[To insert the following sentences at the end of this section ]
When CID based mode is used with centralized scheduling, forwarding of MPDU is performed based on the station CID contained in MAC PDU. The MR-BS shall include DL Allocation Reference IEs in RS_Relay-MAP and RS_Access-MAP messages to match the MAC PDU with corresponding allocation in the MAP message for downlink transmission.
[Modify section 6.3.2.3.87, table 183z, 183aa, 183ab]
Table 183z—RS Access MAP message format
	Syntax
	Size
	Notes

	…
	
	

	For(i=0;i<DL IE count;i++){
	
	

	If (RS DL fixed forwarding delay is not set and DIUC<=12) {
	
	

	DL_Allocation_Reference_IE()
	variable
	

	}
	
	

	DL MAP IE()
	
	“DL-MAP IE” in DL-MAP or Compressed DL-MAP

	}
	
	


Table 183aa— Reduced SUB-DL-UL-MAP 
	Syntax
	Size
	Notes

	…
	
	

	For(i=0;i<DL IE count;i++){
	
	

	If (RS DL fixed forwarding delay is not set and DIUC<=12) {
	
	

	DL_Allocation_Reference_IE()
	variable
	

	}
	
	

	DL MAP IE()
	
	“DL-MAP IE” in SUB-DL-UL-MAP

	}
	
	


[Insert the following at the end of section 6.3.2.3.87, Page 76]
MR-BS may transmit DL_Allocation_Reference_IE when sending RS-Access-MAP messages to RS to inform RS the bandwidth allocation of RS’ access zone. Each DL Allocation Reference IE is associated with a DL MAP IE with DIUC 0-12. When included, the DL_Allocation_Reference_IE shall be included before the associated DL-MAP-IE. The associated DL-MAP IE includes data burst allocation for which DL Allocation Reference IE is providing a reference to.
Table 183ad – DL Allocation Reference IE
	Syntax
	Size
	Notes

	DL_Allocation_Reference_IE(){
	-
	-

	Num_Connections
	4 bits
	Number of connections included in the associated allocation

	for( i=0;i<Num_Connections;i++) {
	 
	 

	CID
	16bits
	CID of connection

	Num_Received_Frame
	4 bits
	

	For(j=0;j<Num_Received Frame;j++){
	
	

	Received_Frame
	4bits
	LSB of frame number where the MAC PDUs are received by the RS.

	Num_MAC PDU
	4bits
	Total data allocated for this connection, in unit of MAC PDU.

	}
	
	

	} 
	 
	 

	Padding
	Variable
	

	}
	
	


[Modify section 6.3.2.3.88, table 183ac and insert the following to the end of the paragraph on page 76]
6.3.2.3.88  RS relay MAP (RS_Relay-MAP) message
… Upon receiving an RS_Relay-MAP message, the RS shall compose an R-FCH and R-MAP based on the RS_Relay-MAP and other related configuration messages. MR-BS may transmit DL_Allocation_Reference_IE when sending RS-Relay-MAP messages to RS to inform RS the bandwidth allocation of RS’ relay zone. Each DL Allocation Reference IE is associated with a DL MAP IE with DIUC 0-12. When included, the DL_Allocation_Reference_IE shall be included before the associated DL-MAP-IE. The associated DL-MAP IE includes data burst allocation for which DL Allocation Reference IE is providing a reference to. 
Table 183ac—RS Access MAP message format
	Syntax
	Size
	Notes

	…
	
	

	For(i=0;i<DL IE count;i++){
	
	

	If (RS DL fixed forwarding delay is not set and DIUC<=12) {
	
	

	DL_Allocation_Reference_IE()
	variable
	

	}
	
	

	DL MAP IE()
	
	“DL-MAP IE” in R-MAP

	}
	
	


· Option Three
Fixed delay between the reception and the forwarding of frame at RS is a capability to negotiate, if which is not enabled, DL Allocation Reference IE is applied to indicate RS the mapping between data and MAP IE in CID based data forwarding.
[Adopt the text modifications in Option One( excluding the modification in the first paragraph in Section 6.3.3.8.2), Option Two and the following text modification.]
[Insert the following text into the end of the first paragraph in Section 6.3.3.8.2, P79]
6.3.3.8.2 Transmission using station CID

There are two schemes for RS to forward received data without using tunnels. The first one is called CID

based forwarding and the other is burst-based forwarding. In CID based forwarding scheme, the forwarding

of MAC PDUs by each RS is performed based on the CID contained in the MAC PDU header. When forwarding using this scheme, the inclusion of CID in the DL-MAP is optional. When operating in centralized scheduling mode, if the RS DL fixed forwarding delay TLV or the RS UL fixed forwarding delay TLV is included in RCD message, the RS shall forward each MAC PDU at the frame determined by the receiving frame of the MAC PDU plus the fixed delay specified in the TLV. If the RS DL fixed forwarding delay TLV is not included in RCD, the MR-BS shall include DL Allocation Reference IEs in RS_Relay-MAP and RS_Access-MAP messages. 

Reference
[1] “Air Interface for Fixed and Mobile Broadband Wireless Access Systems - Multihop Relay Specification”, IEEE 802.16j-06/D3, December 2007
























































































































































































































































































































































































  

