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Introduction

According to definition 3.125, a STR (Simultaneous transmit and receive) relay is a relay mechanism where transmission to subordinate station(s) and reception from the superordinate station, or transmission to the superordinate station and reception from subordinate station(s) are performed simultaneously. However, in D6 the MAC operations of the relay were designed for the TTR relay only. Therefore, In order to clarify the STR relay, this contribution proposes modifications in the frame structure and RS network entry. Additionally, the relay zone is not required for this type of relay except when STR relay and TTR relay coexist in the same MR cell. So, we propose alternative STR relay frame structure to optimize the spectrum efficiency.
In order to facilitate the incorporation of this proposal into IEEE 802.16j standard, specific changes to the draft standard P802.16j/D6a are listed below.
Spec changes
[Modified the following paragraph in line 5 of page 3 as indicated:]
3.97 DL access zone: A portion of the DL sub-frame in the MR-BS/RS frame used for MR-BS/RS to MS or RS (except non-transparent TTR RS) transmission. The DL access zone may consist of the entire downlink subframe, depending on the method used to separate the transmissions on the access and relay links.

3.98 UL access zone: A portion of the UL sub-frame in the MR-BS/RS frame used for MS or RS (except non-transparent TTR RS) to MR-BS/RS transmission. A frame may have no UL access zone, or the UL access zone may consist of the entire uplink subframe, depending on the method used to separate the transmissions on the access and relay links.

3.124 TTR RS: a non-transparent relay station which performs TTR relaying.

[Modified the following paragraph in line 20 of page 20 as indicated:]
8.43.4.7.2 Frame structure for non-transparent TTR mode
Two approaches for supporting relaying are specified for non-transparent TTR RSs. A non-transparent TTR RS shall be capable of being configured to support either one of the operations, but shall not be required to support both operations simultaneously. The DL subframe shall include at least one access zone and the UL subframe may include one or more UL access zones and one or more relay zones.

The first approach allows one or more RS or MR-BS frames to be grouped into a multi-frame with a repeating pattern of allocated relay zones. The MR-BS and RSs are assigned to transmit, receive or be idle in each of the relay zones within the multi-frame. As an example, a two-frame multi-frame can be used to assign odd hop RSs to transmit in the DL relay zone of odd number frames and the MR-BS and even hop RSs to transmit in the DL relay zone of even number frames.

The second approach enables a single-frame frame structure consisting of more than one Relay zones. The MR-BS and RSs are assigned to transmit, receive, or be idle in each relay zone within the frame. As an example, the odd hop RSs can be assigned to transmit in one DL relay zone, while the MR-BS and even hop RSs can be assigned to transmit in another DL relay zone.

8.43.4.7.2.1 MR-BS frame structure

An example of the MR-BS frame structure is shown in Figure 237c.

Each MR-BS frame begins with a preamble followed by an FCH and the DL MAP and possibly UL MAP. The DL sub-frame shall include at least one DL access zone and may include one or more DL relay zones. The UL sub-frame may include one or more UL access zones and it may include one or more UL relay zones. A relay zone may be utilized by an MR-BS for transmission, reception or idle (i.e. neither transmission or reception) but the MR-BS shall not be required to support multiple modes of operation within the same zone. In each frame, the TTG shall be inserted between the DL sub-frame and the UL sub-frame. The RTG shall be inserted at the end of each frame. In the DL access zone, the subchannel allocation, the FCH transmission, and the FCH shall be defined as in Section 8.43.4.2.
8.43.4.7.2.2 TTR rRelay frame structure

A non-transparent TTR relay station can either perform relaying on the same carrier frequency or on a separate carrier frequency, depending on its negotiated and configured capability, by time dividing communication with the superordinate station and subordinate station(s).

An example of a non-transparent TTR RS frame structure is shown in Figure 237c for the case of relaying on the same carrier. For the case of relaying on a separate carrier, the frame structure is the same as illustrated in Figure 237b, except that the communication with the subordinate station(s) is performed on a different carrier frequency to that used by the superordinate station.

Each RS frame begins with a frame start preamble followed by an FCH and a DL-MAP and possibly a UL-MAP. The RS transmits its frame start preamble time aligned with its superordinate station’s frame start preamble and the UL sub-frame of the RS is aligned to the UL sub-frame of the MR-BS.

The DL sub-frame shall include at least one DL access zone and may include one or more relay zones. The UL sub-frame may include one or more UL access zones and one or more relay zones.

A relay zone may be utilized for either transmission, or reception, or idle but the RS shall not be required to support both modes of operation within the same zone.
In each frame, the TTG shall be inserted between the DL sub-frame and the UL sub-frame. The RTG shall be inserted at the end of each frame.

The contents of the FCH, DL-MAP and UL-MAP in the access zone transmitted by the RS may be different from those transmitted in the access zone by the MR-BS.

Each RS frame begins with a preamble followed by an FCH and the DL-MAP and possibly a UL-MAP.

In the DL access zone, the subchannel allocation, the FCH transmission, and the FCH shall be as defined in Section 8.43.4.2.

An R-FCH and R-MAP shall be transmitted in the first DL relay zone that is in transmission mode.

The frame structure of an RS shall be configured by its MR-BS through the RCD message.
For synchronization purpose, the relay amble, when present, shall be located either at the end of the last DL relay zone in which the MR-BS/RS is in transmit mode or at the end of the DL subframe. For monitoring purposes, the relay amble, when present, shall be located at the end of the DL subframe.

Another example of frame configuration is shown in Figure 237d. The MR-BS and RS have partitioned the logical subchannels in the UL subframe in the frequency domain, in order to preserve the coverage area of MR-BS for SSs. In the distributed scheduling, this may be achieved using the RCD message with Zone_Configuration_IE where the same permutation base and permutation zone type for UL is used both for MR-BS and the uplink relay zone of the RS. In order for the SSs that are served by the MR-BS to avoid transmission in the UL relay zone of the RS, MR-BS may signal to these SSs this zone in its UL MAP as a safety zone. Also, the MR-BS signals in the R-MAP a safety zone in order for the RS to avoid transmission in the UL access zone of MR-BS where SSs transmit.

8.3.4.7.3 Frame structure for non-transparent STR mode
A non-transparent STR relay station supports simultaneous communication with subordinate station(s) and the superordinate station. Two approaches for supporting relaying are specified for non-transparent STR RSs. The first approach uses the BS frame structure defined in 8.3.4.2 for the MR-BS frame and the RS frame. The second approach uses frame structure defined in 8.3.4.7.2 for the MR-BS frame and the RS frame, which allows coexisting with non-transparent TTR RS
8.3.4.7.3.1 MR-BS frame structure

An example of the MR-BS frame structure is shown in Figure 237e. Another example which allows coexisting with non-transparent is shown in Figure 237f.
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Figure 237e Example of minimum configuration for a non-transparent STR relay frame structure
[image: image2.emf]
Figure 237 ef—Example of minimum configuration for a non-transparent STR relay frame structure coexisting with non-transparent TTR RS
8.43.4.7.2.3.3.2 STR rRelay frame structure
A STR relay station supports simultaneous communication with subordinate station(s) and the superordinate station.

An example of a non-transparent STR RS frame structure is shown in Figure 237e. This frame structure can support more than two hop relaying by including a transmit DL zone and a receive UL zone on the second carrier, as shown in Figure 237e. Another example which allows coexisting with non-transparent is shown in Figure 237f. This frame structure can support more than two hop relaying by including a transmit DL and a receive UL relay zone on the second carrier, as shown in Figure 237ef. If the RS is not supporting subordinate RSs then the DL and UL relay zones shown in Figure 237ef will not be present. The arrangement of signaling shall be the same as that described in 8.3.4.2 and 8.43.4.7.2.2 except that it is possible that the RS frame be configured such that the RS is both transmitting and receiving at the same time but on separate carriers.
[Modified the following paragraph in line 3 of page 112 as indicated:]
6.3.9.18 RS operation parameters configuration

6.3.9.18.1 Parameter configuration

During this phase, the MR-BS shall determine the RS's operation parameters and send RCD and an RS_Config-CMD message to configure these parameters at the RS (see 6.3.2.3.64) and start a T68 timer. RS_Config-CMD message shall contain all the information that is required for RS to change to operational mode. It may also contain parameters for proper RS operation, such as the preamble index, R-amble index, the allocated management CID if the RS is operating in local CID allocation mode, RS frame offset, RS second carrier configuration (if supported), etc. The RS shall respond by sending an MR_Generic-ACK message to the MR-BS, stop the T67 timer, and wait for the frame indicated by the Frame Number Action in the RS_Config-CMD message. After receiving the MR_Generic-ACK message from the RS, the MR-BS shall stop the T68 timer and start the remaining steps as indicated below to complete the network entry process and enter the operational state. The RS shall apply the configuration specified in the RS_Config-CMD message at the time indicated by the Frame Number Action. If the T68 timer expires before the MR-BS receives an MR_Generic-ACK message from the RS, the MR-BS shall retransmit the RS_Config-CMD message to the RS. If the RS receives an RS_Config-CMD message before entering the operational state, it shall follow the procedure defined in subclause 6.3.2.3.64. (see Figures 90f, Figure 90g and Figure 90h).

The remaining steps prior to changing to the RS operational state are indicated below.
· For a non-transparent TTR RS, MR-BS should provides complete R-Link parameter information using the RCD message which is used to locate the relay zone (see Figure 90j). Then, the RS shall decode the R-FCH and R-MAP messages within the relay zone. Once the RS has received at least one R-FCH and R-MAP message and is able to decode a burst in the R-link successfully, the RS will achieve R-link MAC synchronization. An RS MAC remains in synchronization as long as it continues to successfully receive the R-MAP. If the RS does not receive a valid R-MAP message in a period equal to the Lost R-MAP Interval it shall try to establish synchronization with another access station. The processes of acquiring synchronization and maintaining synchronization are illustrated in Figure 90i. Once the RS has re-established synchronization with the original access station or a new access station, the RS shall search for the RCD message broadcasted by the access station (see Figure 90j).
· A transparent RS or non-transparent STR RS should receives the R-MAP and or RCD messages from the access station in the access zone in order to obtain the R-link parameters (see Figures 90i and 90j).
· A non-transparent TTR RS should maintain its synchronization by listening to the R-amble transmitted by its superordinate station (see 6.3.2.3.60).
· A non-transparent STR RS may alternatively should maintain its synchronization by listening to the frame start preamble or the R-amble of its superordinate station to maintain synchronization.
· A transparent RS should maintain its synchronization by listening to the preamble transmission from its superordinate station.
In the operational state, a non-transparent RS shall start transmitting its own frame start preamble at the frame indicated by the Frame Number Action in the RS_Config-CMD message. Whether an RS transmits an R-amble depends on the instruction received in the RCD message (see section 8.4.6.1.1.4).

The frame number used by the non-transparent RS with unique BSID shall take into account the RS Frame Offset TLV. If an RS Frame Offset is not provided, the RS shall use the same frame number as its superordinate station, i.e. the RS shall consider the RS Frame Offset is zero.

Frame configuration during operational mode may be done either in a quasi-static manner (default mode) using RCD and RS_Config-CMD messages (See 6.3.2.3.60 and 6.3.2.3.64), or in a dynamic manner using R-FCH (See 8.4.4.7.4). The Frame Configuration mode TLV may be transmitted in RS_Config-CMD message to indicate which mechanism to be followed for determining the superordinate station's frame structure in the upcoming frame(s). During the configuration phase of the network entry procedure this TLV shall be included in the RS_Config-CMD message.

For additional configuration parameters and their usage see section 6.3.2.3.64.
[Replace “Non-transparent mode” by “Non-transparent TTR mode” in Figure 9088f as following indicated:]
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Figure 9088f—Handling RS_Config-CMD first reception at an RS
[Modified the following paragraph in line 1 of page 51 as indicated:]
6.3.2.3.65 RS neighbor station measurement report (RS_NBR-MEAS-REP) message

This message may be transmitted by an RS to the MR-BS or superordinate RS on its primary management CID.
Table 165f—RS_NBR-MEAS-REP message format
	Syntax
	Size
	Notes

	RS_NBR-MEAS-REP_Message_Format(){
	-
	-

	Management Message Type = 75
	-
	-

	N_Frequency
	8 bits
	Number of frequency reported on

	for (n=0, n< N_Frequency){
	-
	-

	Carrier centre frequency
	24 bits
	RS should measure and report the signal in the specified carrier centre frequency (kHz)

	N_Amble_Index
	8 bits
	Number of amble reported on

	Begin PHY Specific Section {
	-
	-

	for (i=0, i< N_Amble_Index, i++){
	-
	-

	Amble Type
	1 bit
	0: indicates the preamble index

1: indicates the R-amble index

	Amble Index
	7 bits
	The 7 LSB of the preamble or R-amble index corresponds to the RSSI values in the neighbor list.

	Report Response TLVs
	variable
	TLV specific

	}
	-
	-

	}
	
	

	}
	-
	-

	TLV Encoded Information
	variable
	TLV specific

	}
	-
	-


The Report Response TLV shall include physical CINR or RSSI of the preamble index.

N_Frequency
Number of frequency reported on
N_Amble_Index

Number of amble reported on. The amble is either a preamble or an R-amble.
The Report Response TLV shall include physical CINR or RSSI of the preamble index.

[Modified the following paragraph in line 12 of page 36 as indicated:]
6.3.2.3.24 SBC-RSP (SS and RS basic capability response) message
Station Information TLV (see 11.8.21)
MR-cell carrier configurations (see 11.8.3.7.28)
[Insert the following subclause in line 28 of page 267 as indicate:]

11.8.3.7.28 MR-cell carrier configurations
This TLV is used for a non-transparent STR RS to perform neighbor station measurement report during network entry.

	Type
	Length
	Value
	Scope

	XXX
	variable
	Number of carrier (8 bits)

for (i=0;i<Number of bands; i++) {

Carrier centre frequency in kHz (24 bits)
Channel bandwidth in kHz (16 bits)

FFT size (2 bits)

reserved (6 bits)
}
	SBC-RSP
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