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Tone-Selection and channel numbering of non user-specific A-MAP, HF-A-MAP and PC-A-MAP 
Yi Hsuan, Yujian Zhang, Hujun Yin
Intel Corporation
1. Introduction
The physical channel structure, coding, and Tx diversity of non user-specific A-MAP, HF-A-MAP and PC-A-MAP have been specified in IEEE P802.16m/D1. However how each physical channel is formed using tone-pairs of distributed LRUs in a A-MAP region is not clearly defined. Also channels need to be numbered for HF-A-MAP and PC-A-MAP to allow devised indexing schemes to work. 
2. Tone-Selection of HF-A-MAP and PC-A-MAP
As described in IEEE P802.16m/D1, each HF-A-MAP cluster uses 8 tone pairs which can be shared by 4 HF-A-MAP IEs. Each PC-A-MAP cluster has 2 tone pairs which can be shared by 2 PC-A-MAP IEs. Like MLRU, it is preferred to form each cluster in the time first manner in order to achieve more balanced power among symbols in a subframe. The following figure and three steps show how MLRUs are formed from distributed LRU.
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1. Renumber all tone pairs in the distributed LRUs in the A-MAP region in a time first manner. Assuming that each LRU has LSP tone-pairs per symbol, the renumbered A-MAP tone-pairs are denoted by RMP[u], where u ranges from 0 to LAMAP ∙ Nsym ∙ LSP -1. LAMAP is the number of LRU allocated to the A-MAP region.
2. A distributed tone-pair, SPFPiLRUs,i[m], is mapped to RMP[u], where u=s ∙Nsym ∙LSP+m∙Nsym+l. SPFPi LRUs,l[m] is the tone-pair index of the m-th tone-pair in the l-th OFDMA symbol in the s-th distributed LRU of frequency partition i as defined in Section 15.3.3.2
3. Suppose RMP[v] is the first tone-pair for allocation A-MAP. The k-th MLRU is formed by tone-pairs from RMP[v+k∙ NMLRU/2] to RMP[v+(k+1)∙NMLRU/2-1], where NMLRU is the size of MLRU.
To specify how non-user specific, HF, and PC A-MAPs are formed using a similar fashion, suppose non-user specific A-MAP takes n1 tone pairs; each HF-A-MAP cluster has n2 tone pairs and there are n3 HF-A-MAP cluster in the A-MAP region; each PC-A-MAP cluster has n4 tone pairs and there are n5 PC-A-MAP clusters. in the A-MAP region.
Non-user specific A-MAP should therefore occupy RMP[0] to RMP[n1-1]. 
The first cluster of HF-A-MAP should occupy RMP[n1] to RMP[n1+n2-1]. Totally HF-A-MAP should take RMP[n1] to RMP[n1+n2*n3-1]. 
Similarly the first cluster of PC-A-MAP should occupy RMP[n1+n2*n3] and RMP[n1+n2*n3+1]. Totally PC-A-MAP should occupy RMP[n1+n2*n3] to RMP[n1+n2*n3+n4*n5-1].
v, the first tone pair index of A-A-MAP, is therefore equal to n1+n2*n3+n4*n5.
3. HF-A-MAP and PC-A-MAP Channel Numbering
The structure of a HF-A-MAP cluster is shown in the figure below. 4 HF-A-MAP channels in the cluster are numbered as 4c, 4c+1, 4c+2, 4c+3, where c is the HF-A-MAP cluster index in a HF-A-MAP region. There can be more than one HF-A-MAP region in a DL subframe. The concept of HF-A-MAP region is described in C802.16m/1942. Channel 4c in the cluster occupies the real part of the first symbol in each tone pair before the SFBC encoder. Channel 4c+1 in the cluster occupies the imaginary part of the first symbol in each tone pair before the SFBC encoder. Channel 4c+2 in the cluster occupies the real part of the second symbol in each tone pair before the SFBC encoder. Channel 4c+3 in the cluster occupies the imaginary part of the second symbol in each tone pair before the SFBC encoder.
[image: image2.emf]
The structure of a PC-A-MAP cluster is shown in the figure below. 2 PC-A-MAP channels in the cluster are numbered as 2c and 2c+1, where c is the PC-A-MAP cluster index in the A-MAP region. Channel 2c in the cluster occupies the real part of both symbols in each tone pair before the SFBC encoder. Channel 2c+1 occupies the imaginary part of both symbols in each tone pair before the SFBC encoder.

[image: image3.emf]
-------------------------------  Start Text Proposal --------------------------------------------------- 
[  ------ Recommended AWD Text Proposal #1 (page 308, Line 49) ------]
For each Tx antenna, symbols at the output of MIMO encoder, denoted by SNUS[0] to SNUS[LNUS-1], are mapped to tone-pairs from RMP[0] to RMP[LNUS/2-1], where RMP is the renumbered A-MAP tone-pairs described in <<15.3.5.3.4>> and LNUS is the number of tones required to transmit the non-user specific AMAP IE. 
[  ------ Recommended AWD Text Proposal #2 (page 309, Line 50) ------]
Figure 438 shows a cluster of HF-A-MAP channels, which consists of 4 HF-A-MAP channels numbered as 4c, 4c+1, 4c+2, 4c+3 where c is the HF-A-MAP cluster index in a HF-A-MAP region. Channel 4c in the cluster occupies the real part of the first symbol in each tone pair before the SFBC encoder. Channel 4c+1 in the cluster occupies the imaginary part of the first symbol in each tone pair before the SFBC encoder. Channel 4c+2 in the cluster occupies the real part of the second symbol in each tone pair before the SFBC encoder. Channel 4c+3 in the cluster occupies the imaginary part of the second symbol in each tone pair before the SFBC encoder.

For each Tx antenna, symbols at the output of MIMO encoder, denoted by SHF[0] to SHF[LHF-1], are mapped to tone-pairs from RMP[LNUS/2] to RMP[(LNUS+LHF)/2-1], where RMP is the renumbered A-MAP tone-pairs described in <<15.3.5.3.4>> and LHF is the number of tones required to support all HF-A-MAP channels in an A-MAP region. Clusters of HF-A-MAP are indexed sequentially from index 0 within a HF-A-MAP region in the mapping process.
[  ------ Recommended AWD Text Proposal #3 (page 310, Line 45) ------]
Figure 439 shows a cluster of PC-A-MAP channels, which consists of 2 PC-A-MAP channels numbered as 2c and 2c+1 where c is the PC-A-MAP cluster index in the A-MAP region. Channel 2c in the cluster occupies the real part of both symbols in each tone pair before the SFBC encoder. Channel 2c+1 occupies the imaginary part of both symbols in each tone pair before the SFBC encoder.

For each Tx antenna, symbols at the output of MIMO encoder, denoted by SPC[0] to SPC[LPC-1], are mapped to tone-pairs from RMP[(LNUS+LHF)/2] to RMP[(LNUS+LHF+LPC)/2-1], where RMP is the renumbered A-MAP tone-pairs described in <<15.3.5.3.4>> and LPC is the number of tones required to support all HF-A-MAP channels in an A-MAP region. Clusters of PC-A-MAP are indexed sequentially in the mapping process.
-------------------------------------- End of Text Proposal -------------------------------------------
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