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1) Introduction
Contribution 1327r1 proposes the addition of the “DL Sub-band Assignment A-MAP IE” & the “UL Sub-band Assignment A-MAP IE” to the set of A-AMAP IE Types in [1]. 

This contribution proposes the corresponding text for two new sections of [1], Sections 15.3.6.DL_SB_XX & 15.3.6.UL_SB_XX, which define the fields in the proposed DL Sub-band Assignment A-MAP IE & the UL Sub-band Assignment A-MAP IE, respectively. In particular, this contribution defines the interpretation of the “Resource Allocation” field in these IEs.    
Contribution C80216m-09_1328r1 summarizes the design for the structure/interpretation of the RA field for sub-band-CRU resources in the proposed text, and provides some motivation as well as pointers to some supporting simulation results. 
2) Proposed Text to be added to a new Section 15.3.6.5.DL_XX (“DL Sub-band Assignment A-MAP IE”)
The following text is proposed to be added starting on Line ZZZ on Page ZZZZZ in a new Section 15.3.6.5.DL_SB_XX of [1]. 
------------------------------------------------------ Begin proposed text -----------------------------------
The DL Sub-band Assignment A-MAP IE shall have an identical structure to the DL Basic Assignment A-MAP IE defined in Section 15.3.6.5.2.2. With the exception of the “IE Type” and the “Resource Allocation” field, all of the other fields shall be interpreted in the same manner as defined for the DL Basic Assignment A-MAP IE. 
The “IE Type” field shall be set to the value 0b0010.

For all bandwidths, the “Resource Allocation” field shall be 11 bits long
The structure and interpretation of the RA field for the DL Sub-band Assignment A-MAP IE shall be as defined below, for the cases of 5, 10 & 20 MHz.

In all cases, the ABS/AMS shall perform the following pre-processing steps to define some terms that are used in the indexing and in the interpretation of the RA field. The notation and terms in these steps, related to sub-channelization, are defined in Section 15.3.5.
 Pre-Processing

· Derivation of the mapping between LRU index and physical PRU index:
· The mapping between the LRU indices and the physical PRU indices (and vice-versa) may be derived as described in Section 15.3.6.5.2.2 (“DL Basic Assignment A-MAP IE”). 
· Derivation of the mapping between the sub-band-CRU index and the physical PRU index:
· The total number of sub-bands over all partitions may be calculated as 
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· For each frequency partition i, the total number of sub-band-CRUs up-to and including that partition may be calculated as 
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· Then, the sub-band CRUs are indexed as 
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· The mapping from the 
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 to the physical PRU indices (and vice-versa) is as specified in Section 15.3.5.

· The LRU & SBCRU indices indicated by the RA field refer to the LRU[] and the SBCRU[] defined above.

Nominal Channel Bandwidth = 5 MHz 
For a 5 MHz system: 

1) A single instance of a resource allocation shall be made using a single IE. 
2) The AMS shall interpret the RA field as defined by Table Table_RA_1.
Table Table_RA_1: Interpretation of the RA Field in a 5 MHz system

	Total # of sub-bands over all frequency partitions, Y
	RA Field Interpretation

	Y = 6
	The 2 MSB bits of the RA field are denoted as the “Indication Type field” (ITF).
The 6 LSB bits of the RA field are denoted as the “Resource Indexing Field” (RIF). 
Denote RIF[j] as the jth bit position in the RIF, 0 <= j < 6, with  j = 0 being the LSB.

	3. 
	ITF == 00 
	Each of the RIF[j], 0 <= j < 6, indicates the allocation or non-allocation of all N1 (= 4) CRUs within a particular sub-band. 
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	4. 
	ITF == 01
	Each of the RIF[j], 0 <= j < 6, indicates the allocation or non-allocation of the 1st 2 CRUs within a particular sub-band. 
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	5. 
	ITF == 10
	Each of the RIF[j], 0 <= j < 6, indicates the allocation or non-allocation of the last 2 CRUs within a particular sub-band. 
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	Y <= 5
	Each of the j bit-positions in the RA field, 0 <= j < 11, indicates the allocation or non-allocation of 2 CRUs within a particular sub-band. 
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Nominal Channel Bandwidth = 10 MHz 
For a 10 MHz system: 

1) A single instance of a resource allocation shall be made using a single IE.
2) When Y (the total number of sub-bands over all frequency partitions) <= 11, the AMS shall interpret the bits in the Resource Allocation field as indicated by Table Table_RA_2 (the row corresponding to the particular value of Y in that table). In the case that Y = 12, the RA field shall be interpreted as in the first row of Table Table_RA_2.
Table Table_RA_2: Interpretation of the RA Field in a 10 MHz or a 20 MHz system, when Y <= 11 (Y is the total number of sub-bands over all frequency partition) 
	Total # of sub-bands over all frequency partitions, Y
	RA Field Interpretation

	Y = 10 or 11
	Each of the j bit-positions in the RA field, 0 <= j < 11, indicates the allocation or non-allocation of all N1 (= 4) CRUs within a particular sub-band. 
Denote  RA[j] as the jth bit position in the RA Field, 0 <= j < 11, with  j = 0 being the LSB.
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	Y = 6, 7, 8 or 9
	The 2 MSB bits of the RA field are denoted as the “Indication Type field” (ITF).
The Y LSB bits of the RA field are denoted as the “Resource Indexing Field” (RIF). 
Denote RIF[j] as the jth bit position in the RIF, 0 <= j < Y, with  j = 0 being the LSB.

	6. 
	ITF == 00 
	Each of the RIF[j], 0 <= j < Y, indicates the allocation or non-allocation of all N1 (= 4) CRUs within a particular sub-band (out of the Y sub-bands). 
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	7. 
	ITF == 01
	Each of the RIF[j], 0 <= j < Y, indicates the allocation or non-allocation of the 1st 2 CRUs within a particular sub-band. 
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	8. 
	ITF == 10
	Each of the RIF[j], 0 <= j < Y, indicates the allocation or non-allocation of the last 2 CRUs within a particular sub-band. 
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	Y <= 5
	Each of the j bit-positions in the RA field, 0 <= j < 11, indicates the allocation or non-allocation of 2 CRUs within a particular sub-band. 
Denote  RA[j] as the jth bit position in the RA Field, 0 <= j < 11, with  j = 0 being the LSB.
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Nominal Channel Bandwidth = 20 MHz 
For a 20 MHz system: 

1) When Y (total number of sub-bands over all frequency partitions) <= 11, a single instance of a resource allocation shall be made using a single IE. In this case, the AMS shall interpret the bits in the Resource Allocation field as indicated by Table Table_RA_2 (the row corresponding to the particular value of Y in that table).

2) When Y (total number of sub-bands over all frequency partitions) > 11, a single instance of a resource allocation may be made using a single or two IEs.

a) When an allocation is made using 2 IEs, the RA fields of the two IEs shall be concatenated to form a 22-bit field, referred to as the Concatenated-RA field (C-RA field). The LSB of the RA field of the IE occurring last in the A-AMAP region shall be interpreted as the LSB of the C-RA field. The AMS shall interpret the bits in the C-RA field as indicated by Table Table_RA_3 (the row corresponding to the particular value of Y in that table). The AMS may infer that two IEs refer to the same instance of a resource allocation from the values of the ACID and SPID fields.
b) When an allocation is made using a single IE, the RA field shall be interpreted as in Tables Table_RA_4 & Table_RA_5. These tables map the value of the RA field to the indices of 2 non-contiguous sub-bands, and 3 non-contiguous sub-bands, respectively.
Table Table_RA_3: Interpretation of the C-RA Field in a 20 MHz system
	Total # of sub-bands over all frequency partitions, Y
	C-RA Field Interpretation

	Y = 21, 22, 23 or 24
	Each of the j bit-positions in the C-RA field, 0 <= j < 22, indicates the allocation or non-allocation of all N1 (= 4) CRUs within a particular sub-band. 
Denote  RA[j] as the jth bit position in the C-RA Field, 0 <= j < 22, with  j = 0 being the LSB.
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	20 <= Y <= 12
	The 2 MSB bits of the C-RA field are denoted as the “Indication Type field” (ITF).
The Y LSB bits of the C-RA field are denoted as the “Resource Indexing Field” (RIF). 
Denote RIF[j] as the jth bit position in the RIF, 0 <= j < Y, with  j = 0 being the LSB.

	9. 
	ITF == 00 
	Each of the RIF[j], 0 <= j < Y, indicates the allocation or non-allocation of all N1 (= 4) CRUs within a particular sub-band (out of the Y sub-bands). 
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	10. 
	ITF == 01
	Each of the RIF[j], 0 <= j < Y, indicates the allocation or non-allocation of the 1st 2 CRUs within a particular sub-band. 
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	11. 
	ITF == 10
	Each of the RIF[j], 0 <= j < Y, indicates the allocation or non-allocation of the last 2 CRUs within a particular sub-band. 
[image: image23.wmf]1

1

[] 1The 2 CRUs with indices  such that 2

1 have been allocated.

[] = 0The 2 CRUs with indices  such that

 21 have not been allocated.

[]

(/2)

[]

(/2)

RIFjkj

RIFjkj

SBCRUk

N

SBCRUk

N

=Þ=+

Þ=+

êú

êú

ëû

êú

êú

ëû




Table Table_RA_4 maps the value of the 11-bit RA to a pair of non-contiguous sub-band indices. This table is defined as follows. 

 Table Table_RA_4: Mapping of decimal values of the 11-bit RA (for 0 <= RA value < 254) to a pair of non-contiguous sub-band indices, for a 10 MHz system

	1st Sub-band index→

↓ 2nd sub-band index 
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23

	0
	0
	
	
	
	
	
	
	
	
	9
	
	
	
	
	
	
	
	
	
	
	
	21

	1
	
	22
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	42

	2
	
	
	43
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	62

	3
	
	
	
	63
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	81

	4
	
	
	
	
	82
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	99

	5
	
	
	
	
	
	100
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	116

	6
	
	
	
	
	
	
	117
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	132

	7
	
	
	
	
	
	
	
	133
	
	
	
	
	
	
	
	
	
	
	
	
	
	147

	8
	
	
	
	
	
	
	
	
	148
	
	
	
	
	
	
	
	
	
	
	
	
	161

	9
	
	
	
	
	
	
	
	
	
	162
	
	
	
	
	
	
	
	
	
	
	
	174

	10
	
	
	
	
	
	
	
	
	
	
	175
	
	
	
	
	
	
	
	
	
	
	186

	11
	
	
	
	
	
	
	
	
	
	
	
	187
	
	
	
	
	
	
	
	
	
	197

	12
	
	
	
	
	
	
	
	
	
	
	
	
	198
	
	
	
	
	
	
	
	
	207

	13
	
	
	
	
	
	
	
	
	
	
	
	
	
	208
	
	
	
	
	
	
	
	216

	14
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	217
	
	
	
	
	
	
	224

	15
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	225
	
	
	
	
	
	231

	16
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	232
	
	
	
	
	237

	17
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	238
	
	
	
	242

	18
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	243
	
	
	246

	19
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	247
	
	249

	20
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	250
	251

	21
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	252


In Table_RA_4, the decimal value of the RA field increase from left to right, and then from top to bottom; values at the beginning and end of each row are shown in the table. The shaded cells are not used to make interpretations. For a given value of the RA, the mapping using that value is given by the indices of the two sub-bands as indicated in the “1st sub-band index” row and the “2nd sub-band index” column. As an example, RA == 00001001 (Decimal value 9) maps to the pair of sub-bands indices {0, 11}. Then, the allocation is the set of LRUs with index k such that 
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Table Table_RA_5 translates values of the 11-bit RA from 253 to 2047 to triplets of non-contiguous sub-band indices. This table is TBD.
------------------------------------------------------ End proposed text -------------------------------------
3) Proposed Text to be added to a new Section 15.3.6.5.UL_XX (“UL Sub-band Assignment A-MAP IE”) 
The following text is proposed to be added starting on Line ZZZ on Page ZZZZZ in a new Section 15.3.6.5.UL_SB_XX of [1]. 
------------------------------------------------------ Begin proposed text -----------------------------------
The UL Sub-band Assignment A-MAP IE shall have an identical structure to the UL Basic Assignment A-MAP IE defined in Section 15.3.6.5.2.3. With the exception of the “IE Type” and the “Resource Allocation” field, all of the other fields shall be interpreted in the same manner as defined for the DL Basic Assignment A-MAP IE. 

The “IE Type” field shall be set to the value 0b0010.

For all bandwidths, the “Resource Allocation” field shall be 11 bits long.
The structure and interpretation of the RA field for the UL Sub-band Assignment A-MAP IE shall be the same as that for the RA field for the DL Sub-band Assignment A-MAP IE, with all DL parameters/terms replaced by their UL equivalents.
------------------------------------------------------ End proposed text -------------------------------------
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