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The timing of relay station transmission start time 

Junhong Hui, Young-il Kim, Suchang Cha, 
ETRI
Introduction

Relay UL allocation start time indicates the effective start time of the uplink allocation defined by the RMAP on R-link. If the effective start time is defined as 0, the uplink allocation defined by the RMAP is effective in the current frame; if the value is set to N, the uplink allocation defined by the R-MAP in frame i is effective in frame i + N.
As defined in the D2 section 11.25.1, the UL relay allocation start time aiming at the timing of transmission in UL relay link after receiving data from the UL access link for non-transparent RS (Because in the definition of relay UL allocation start time, it specifically mentions about the RMAP on R-link) is transmitted from MR-BS to configure one or all RSs.

But the same problem also remains for other link connection conditions, like the UL relay allocation start time with the timing of transmission in UL relay link after receiving data from the UL relay link for non-transparent RS in a more than 2 hop MMR system. Similarly, in the DL relay allocation start time with the timing of transmission in DL relay link after receiving data from the DL relay link for non-transparent RS in a more than 2 hop MMR system or in the DL relay allocation start time with the timing of transmission in DL access link after receiving data from the DL relay link in both transparent RS and non-transparent RS assisted system.  

As above, we need to signal such timing information from MR-BS to the RSs both in DL and UL in consideration of the following situations: 

1. In the transparent RS system, MR-BS need to inform the RS when to transmit the data received in the access zone in the current frame in order to match the DL-MAP allocation which is going to be received by the MS directly at that time. For example, if direct relay zone is used, the received data will be transmitted in the same frame. While in other cases, it may not be possible for the RS to finish the whole processing including decoding, demodulation, upper layer processing, encoding and modulation, within one frame, such a delay of allocation start time for the RS access link transmission should be informed to the RS. Such a timing value for the relay transmission start time should not only consider the decoding delay but also the other processing time like upper layer control messages and etc.
2. In the Non-transparent RS system, in case of a large frame size like 20 ms, there might be multiple relay zones in one frame. MR-BS might want to let RS receive data in the earlier relay zone and transmit such data in another later relay zone within the same frame in order to reduce the delay. 
3. If we consider the multi-hop case, it may be required to utilize the adaptive modulation and coding, this will cause a big and frequent change of such timing information in the relay link, RS or MRBS station may need to transmit such timing information in a timely manner by some R-link specific IE to the receiving RS. 

If this timing information needs not to be changed frequently, a field for generic channel description in RCD-TLV encoding could be adopted instead of the R-link specific IE.
4. For distributed scheduling of more than 2 hop cases, to make RS configure and schedule its own access zone and relay zone according to the possible changing of the traffic ratio between access zone and relay zone in order to utilize the bandwidth in a more efficient way, such timing information for both the RS access link and relay link may be further granulated into symbol unit and should be informed to the receiving RS. 

Based on these considerations, we propose to modify the draft as the text proposal hereafter.
Specification changes

Option1:

[Insert this field into the section 11.25 Generic channel description as following]
	Name 
	Type
	Length
	Value
	Scope

	Relay UL allocation start time of received access zone data for 

operational RS


	8
	
	Indicates the effective start time of the uplink allocation

of received access zone data 
	RCD

	Relay DL allocation start time for access zone for operational RS


	9
	
	Indicates the effective start time of the downlink allocation for access zone
	RCD

	Relay DL allocation start time for relay zone for operational RS 


	10
	
	Indicates the effective start time of the downlink allocation for relay zone 
	RCD


[Modify this field in the section 11.25 Generic channel description as following]

	Name 
	Type
	Length
	Value
	Scope

	Relay UL allocation start time of received  relay zone data for 

operational RS


	7
	
	Indicates the effective start time of the uplink allocation

defined by the R-MAP on R-link 
of received relay zone data
	RCD


Relay UL allocation start time of received relay zone data
Relay UL allocation start time of received relay zone data indicates the effective start time of the uplink allocation defined by the R-MAP on R-link of received relay zone data. If the effective start time is defined as 0, the uplink allocation defined by the R-MAP of received relay zone data is effective in the current frame; if the value is set to N, the uplink allocation defined by the R-MAP of received relay zone data in frame i is effective in frame i + N.

Relay UL allocation start time of received access zone data

Relay UL allocation start time of received access zone data indicates the effective start time of the uplink allocation of received relay zone data. If the effective start time is defined as 0, the uplink allocation of received access zone data is effective in the current frame; if the value is set to N, the uplink allocation of received access zone data in frame i is effective in frame i + N.

Relay DL allocation start time for access zone
Relay DL allocation start time for access zone indicates the effective start time of the downlink allocation for access zone. If the effective start time is defined as 0, the downlink allocation for access zone is effective in the current frame; if the value is set to N, the downlink allocation for access zone in frame i is effective in frame i + N.

Relay DL allocation start time for relay zone 

Relay DL allocation start time for relay zone indicates the effective start time of the downlink allocation for relay zone. If the effective start time is defined as 0, the downlink allocation for relay zone is effective in the current frame; if the value is set to N, the downlink allocation for relay zone in frame i is effective in frame i + N.

Option 2: 

[Modify Table 496c in 8.4.5.10.1]
                   Table 496c — R-link specific IE types
	Type
	Usage

	09-1F
	Reserved

	09
	Relay station allocation start time IE



	10-1F
	Reserved


[Insert following text before 8.4.6]
8.4.5.10.1.10 RS allocation start time message 

Transmitted from MRBS or RS to the operational RS, the RS allocation start time IE indicates the timing information of relay station transmission allocation start time related to the downlink and uplink received data. 
Table XX— RS allocation start time IE format
	Syntax
	Size (bits)
	Notes

	RS allocation start time IE format(){
	
	RS allocation start time IE = 0x09



	Type 
	5 bits
	

	Length
	8 bits
	variable

	If  (occur==1) {
	
	If exists

	Relay UL allocation start time of received relay zone data 
	 4 bits
	variable

	   }
	
	

	If  (occur==1) {
	
	If exists

	Relay UL allocation start time of received access zone data 


	4 bits
	variable

	}


	 
	

	If  (occur==1) {
	
	If exists

	Relay DL allocation start time for access zone 


	 4 bits
	variable

	}
	
	

	If  (occur==1) {
	
	If exists 

	Relay DL allocation start time for relay zone 


	4 bits
	Variable 

	}
	
	

	}
	
	


Relay UL allocation start time of received relay zone data
Relay UL allocation start time of received relay zone data indicates the effective start time of the uplink allocation of received relay zone data. If the effective start time is defined as 0, the uplink allocation defined by of received relay zone data is effective in the current frame; if the value is set to N, the uplink allocation of received relay zone data in frame i is effective in frame i + N.

Relay UL allocation start time of received access zone data

Relay UL allocation start time of received access zone data indicates the effective start time of the uplink allocation of received relay zone data. If the effective start time is defined as 0, the uplink allocation of received access zone data is effective in the current frame; if the value is set to N, the uplink allocation of received access zone data in frame i is effective in frame i + N.

Relay DL allocation start time for access zone

Relay DL allocation start time for access zone indicates the effective start time of the downlink allocation for access zone. If the effective start time is defined as 0, the downlink allocation for access zone is effective in the current frame; if the value is set to N, the downlink allocation for access zone in frame i is effective in frame i + N.

Relay DL allocation start time for relay zone 

Relay DL allocation start time for relay zone indicates the effective start time of the downlink allocation for relay zone. If the effective start time is defined as 0, the downlink allocation for relay zone is effective in the current frame; if the value is set to N, the downlink allocation for relay zone in frame i is effective in frame i + N.

[modify this field in the section 11.25 Generic channel description as following]

	Name 
	Type
	Length
	Value
	Scope

	Relay UL allocation start time for 

operational RS


	7
	
	Indicates the effective start time of the uplink allocation

defined by the R-MAP on R-link 

	RCD


Relay UL allocation start time 

Relay UL allocation start time indicates the effective start time of the uplink allocation defined by the R-MAP on R-link. If the effective start time is defined as 0, the uplink allocation defined by the R-MAP is effective in the current frame; if the value is set to N, the uplink allocation defined by the R-MAP in frame i is effective in frame i + N.








  


