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1. Introductions
A part of communication resources for infra-structure communication link can be assigned for TDC (talk-around direct communications) in IEEE 802.16n [1]. Using the assigned resources, multiple pairs of TDC links are provided based on OFDMA (orthogonal frequency division multiple access). The frame structure for TDC was proposed in [2] and revised in [3]. The TDC frame is composed of synchronization channel (Sync-CH), supplementary channel (Sup-CH), and dedicated channel (Ded-CH).

In this contribution, we propose the revised text proposal for details of dedicated channel structure for talk-around direct communications in IEEE 802.16n. 
Compare with the description of Ded-CH in [4], the following points are newly defined in this contribution for the dedicated channel transmission:
· Pilot pattern

· MIMO transmission mode

· Channel coding and modulation selection for dedicated subchannel packets

· Ded-CH preamble.
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5. Proposed Text for the 802.16n Amendment Working Document (AWD)
Note:

The text in BLACK color: the existing text in the 802.16n Amendment Draft Standard

The text in RED color: the removal of existing 802.16n Amendment Draft Standard Text

The text in BLUE color: the new text added to the 802.16n Amendment Draft Standard Text
[-------------------------------------------------Start of Text Proposal---------------------------------------------------]

[Remedy1: Adapt the following change in Section 17.3.2.6 in the 802.16n AWD]
17.3.2.6 Talk-around Direct Communication
[note: This contribution provides text proposals for the following sections:

17.3.2.6.2.1 Frame structure

17.3.2.6.2.2 Synchronization channel

17.3.2.6.2.3 Dedicated channel

17.3.2.6.2.4 Supplementary channel]
17.3.2.6.2.2.3.23 Dedicated Channel (Ded-CH) structure
As described in 17.3.2.6.1, resources for Ded-CH is divided into Nded-subchannel dedicated subchannels for each TDC frame according to the number of subframes assigned for the logical frame. By using the dedicated subchannel, two types of signals can be transmitted: one is Ded-CH packet and the other is Ded-CH preamble. For each dedicated subchannel, four LRUs are assigned.
17.3.2.6.2.3.1 Pilot structure for mRBs transmitting Ded-CH packet
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Figure yy1. Pilot structure for OFDM symbols transmitting SYNC-CH IE
Figure yy1 shows the pilot structure for mRBs utilized for Ded-CH packet transmission. To support SFBC, pilots for two antenna ports are assigned.
17.3.2.6.2.3.2 Ded-CH preamble transmission
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Figure yy2. Logical channel structure for Ded-CH preamble
Figure yy2 describes the logical channel structure for Ded-CH preamble. The Ded-CH preamble occupies one Ded-CH composed of 12 mRBs, which are physically distributed in the time and frequency domain (the mRB in the lower subframe index and mRB index has lower mRB index in the mRBs of a dedicated subchannel. The preamble sequence for Ded-CH is mapped to Ded-CH resources as shown in Figure yy2. The preamble sequence includes 72 binary codes which are divided into 12 subsequences with 6 binary codes corresponding to 12 mRBs. In the time domain, the same preamble sequence is repeatedly transmitted for 6 OFDM symbols.
To generate the pseudonoise binary codes, we use the PRBS whose generator polynomial is 1+X1+X4+X7+X15. This PRBS is the same as that for UL (uplink) ranging code generation of 802.16e and 802.16m, described by Figure 257 of IEEE 802.16-2009. The PRBS generator is initialized by the seed b14 … b0 = [1,1,0,1,0,1,0,0,0,0,0,0,0,0,0], where b0 is the LSB of the PRBS seed. The binary sequence for the Ded-CH preamble is defined by the subsequence of the pseudonoise sequence Ck generated by the PRBS output. Suppose that the first bit of the PRBS output is C0. Then, the sequence for the Ded-CH preamble is defined by
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Using the Ded-CH preamble, the receiver can estimate time offset, frequency offset, link SINR (signal to interference plus noise ratio), radio channel, etc. 
17.3.2.6.2.3.3 Ded-CH packet transmission
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Figure yy3. Physical processing block diagram for the Ded-CH packet transmission
Figure yy3 shows the physical processing block diagram for the Ded-CH packet. The Ded-CH packet IE shall be appended with a 16-bit CRC, per the CRC16-CCITT specification in Rec. ITU-T X25. The procedures for channel encoding for the Ded-CH packet are identical with the IEEE 802,16m data packet transmission, which are described in 16.3.10.1. Effective code rate and modulation size are determined by the procedures in 16.3.10.1. The modulated symbols shall be mapped to two transmission streams using SFBC as described in 16.3.6.1.1. The two streams using SFBC shall be processed and mapped to the transmit antenna as described in 16.3.6.1.2. Antenna specific symbols at the output of the MIMO precoder shall be mapped to the resource elements in the dedicated subchannel described in 17.3.2.6.2.1.

Resources excluding the first subframe assigned for synchronization channel are assigned for dedicated channels and supplementary channels. A dedicated sub-channel is composed of a collection of nine mRBs distributed across the entire frequency region in the same slot. There are two slots for dedicated sub-channels. The subframes in the first and second frame are assigned for slot 1, and the subframes in the third and fourth frame are assigned for slot 2. For the case the number of uplink subframes is two and five, the first subframe of the third frame is allocated for both slot 1 and slot 2 simultaneously. Table 1246 summarizes the number of dedicated sub-channels for the various number of uplink subframes in a frame.
Table 1246. The number of dedicated sub-channels according to the number of uplink subframes in a frame
	The number of uplink
subframes in a 5msec frame
	The number of dedicated sub-channel in the slot 1
	The number of dedicated sub-channel in the slot 2
	Total number of dedicated sub-channels

	2
	3
	3
	6

	3
	5
	6
	11

	4
	8
	9
	17

	5
	11
	11
	22


Figure 915 ~ Figure 918 show the frame structure of talk-around direct communication channels. In the figures, each block indicates mRB, and the number inside each mRB is the index of the dedicated sub-channel. For example, the dedicated sub-channel 1 is composed of nine mRBs in subframe in slot 1. 
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Figure 915. Frame structure of talk-around direct communication when the number of uplink subframe per 5msec frame is two. In the figure, each block indicates mRB, and the number inside each mRB is the index of the dedicated sub-channel. For example, the dedicated sub-channel 1 is composed of nine mRBs in subframe two and four (in blue color). Ci is the i-th supplementary sub-channel corresponding to the i-th dedicated sub-channel
[image: image6.emf]subframe index

mRB

index

2 3 4 5 6 7 8 9 10 11 12

C6 C1

C7 C2

C8 C3

C9 C4

C10 C5

C11

C6 C1

C7 C2

C8 C3

C9 C4

C10 C5

C11

8

9

6

7

8

9

10

11



9

10

11

6

7

10

11

6

7

8

7

8

11

6

7

8

9

10

11

6

7

8

9

10

8

9

10

11

6

9

10

11

6

7



6

7

8

9

10

11

6

7

8

9

10

11

2

3

4

5

2

3

4

5

1

3

4

5

1

2

3

4

5

1

2

3

4

5

1



3

4

5

1

2

3

4

5

1

2

Sync-CH message

1

2

3

4

5

1

2

3

4

5

1

2

9

10

11

12

Sync-CH preamble

1

1

2

3

4

5

6

7

8


Figure 916. Frame structure of talk-around direct communication when the number of uplink subframe per 5msec frame is three. In the figure, each block indicates mRB, and the number inside each mRB is the index of the dedicated sub-channel. For example, the dedicated sub-channel 1 is composed of nine mRBs in subframe two, three, five and six (in blue color). Ci is the i-th supplementary sub-channel corresponding to the i-th dedicated sub-channel
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Figure 917. Frame structure of talk-around direct communication when the number of uplink subframe per 5msec frame is four. In the figure, each block indicates mRB, and the number inside each mRB is the index of the dedicated sub-channel. For example, the dedicated sub-channel 1 is composed of nine mRBs in subframe two, three, four, six, seven and eight (in blue color). Ci is the i-th supplementary sub-channel corresponding to the i-th dedicated sub-channel
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Figure 918. Frame structure of talk-around direct communication when the number of uplink subframe per 5msec frame is five. In the figure, each block indicates mRB, and the number inside each mRB is the index of the dedicated sub-channel. For example, the dedicated sub-channel 1 is composed of nine mRBs in subframe two, three, four, five, seven, eight, nine and ten (in blue color). Ci is the i-th supplementary sub-channel corresponding to the i-th dedicated sub-channel
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