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16m AAI_MC-ADV and AAI_NBR-ADV message format (15.2.6)
Xiangying Yang, Muthaiah Venkatachalam, Etemad Kamran 
Intel
I. Design for 16m AAI_MC-ADV
There are two possible ways to allow MS to obtain network multi-carrier configuration depending on how consistent such information is across the network and how frequent it may change. Both can fit in the framework in this contribution.

I.1 provision/unicast network wide multi-carrier configuration for MS

This method is to allow the MS to store the network multi-carrier configuration and its associated operator ID either through pre-provisioning, over-the-air provision, or unicast from BS during the first network entry, as shown in Fig-1. MC configuration shall carry a version number (or change count) associated with the current configuration. For future network entry, the MS shall send its stored MC configuration version number (for example in RNG-REQ, SBC-REQ or REG-REQ) and receive confirmation of valid version number in response from BS (for example in RNG-RSP, SBC-RSP or REG-RSP). If there is any change detected, the BS shall carry the updated information in response to overwrite the old version stored on the MS. This approach is the most efficient when the configuration is likely static in long term and consistent across the same operator network.


[image: image1]
Figure 1
I.2 Broadcast of network multi-carrier configuration

The network operator may also choose to broadcast network wide MC configuration in MC-ADV so that all connected MS and those who are entering the cell will always obtain the latest information over the air. The broadcast shall still include a mandatory version number to be compatible with I.1 operations. To have flexibility, we can have a flag to turn on/off this broadcast based on the need (as shown in Fig-2).

Note not matter which method is used, I.1 or I.2, all available carriers (in the network or from the operator) shall have their distinct carrier index. A given BS may operate on all available carriers or a subset of these carriers.

I.3 serving BS configuration broadcast

Serving BS broadcast its own configuration of carrier in its downlink control. Due to the limited capacity of physical broadcast channel. It makes sense to have this info in some broadcast message so that the BS can control its flexible format and flexible broadcast schedule. For simplicity, we can also just use the MC-ADV message defined above, so that MC-ADV looks like in Fig-2. Note that for backward compatibility and complexity reduction, each carrier shall has its own MAC operation with associated 48bit BS-ID.
With the proper network MC configuration information acquired by MS in Section I.1/I.2, and listening to the serving BS configuration broadcast in Section I.2, the MS shall be able to perform all MC related operations within the same physical BS.
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Figure 2
II. Design for 16m AAI_NBR-ADV
There are a few reasons that 16e MOB_NBR-ADV message format needs improvement in 16m. 

· 16m use SFH to carry system information instead of TLV based DCD/UCD. 

· 16m is to support deployment of multiple cell types and HO between them. 16e MOB_NBR-ADV relies on delta TLV encoding for overhead reduction, which may not be efficient when cell types are different.
We propose new AAI_NBR-ADV message format that is flexible enough to meet 16m deployment requirement as well as achieve good overhead reduction. A conceptual structure is illustrated in the Figure 1.
The AAI_NBR-ADV message carries system information of ABS of a particular cell type. Each AAI_NBR-ADV message contains the following information

· Segment control information (total number of cell types, cell type of this message, segment information if this message is partitioned into multiple segments) 

· parameters shared by this particular cell type
-
carrier index (this refer back to the “carrier index” in network MC configuration)
-
MAC protocol (e.g. 16m BS, 16e BS, 16e/16m mixed mode BS)

-
Cell type (e.g. [macro/pico, public/private], private will only appear in unicast )

-
Others

· Network entry-related information in AAI_NBR-ADV: SFH IEs can be flexibly carried in AAI_NBR-ADV so as to shorten scanning time. If no SFH or not full SFH information is carried, MS can obtain it during scanning.
· system information of each BS, with two possible encoding formats, where

· encoding format 1 uses SFH format (except those parameters already defined in cell type parameters), with a control_bitmap indicating whether a particular subpacket is included or not (not included due to overhead or less importance). Except that the serving BS is of this cell type too, the 1st BS in the list always uses this encoding format. The control_bitmap allows serving BS to broadcast minimal system information for certain neighbor BS (e.g., 16e BS or overlay pico-cells) so that MS can obtain the information via listening to LZone or scanning.
· encoding format 2 uses 16e-like delta TLV format. The reference BS for delta encoding is always the serving BS if they are of the same type, and if not the reference BS is the 1st BS in this cell type. In case of 
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Figure 3 AAI_NBR-ADV structure with two different encoding formats
To perform mobility (e.g. handover or cell reselection), the MS must process network MC configuration as mentioned in Section I.1/I.2, serving BS configuration as in Section I.3, and neighbor list mentioned in Section II.

Proposed text #1: 
Modify the following text into section 15.2.6
-------------------------------------------text #1 start----------------------------------------------
15.2.6.x7.2.3.1.1 AAI_MC-ADV (Multi-Carrier Advertisement) Message

Table xxx AAI_MC-ADV MAC management message format
	Field
	Size (bit)
	Description

	Multi-carrier configuration change count
	4
	A change count associated with a particular configuration for all possible carriers in the network. Incremented by 1 upon each update. 

	MC configuration broadcast flag
	1
	0: only broadcast serving BS specific info

1: broadcast multi-carrier definition fro all available carriers in the network.

	If (MC configuration broadcast flag == 1) {
	
	

	Number of Carrier Groups
	4
	Groups of contiguous carriers

	Uniformity Flag
	1
	0: All Carriers have the same Protocol Version, Carrier Type Duplexing Mode and Transmit Power.
1: otherwise

	Physical Carrier Index of Current Carrier

	6
	The carrier that ABS broadcast this message

	For (i=1; i<= Number of Carrier Groups; i++){
	
	

	Multi-
Carrier Configuration Index
	6
	Index associated to Table 648

	Start Frequency Assignment Index
	6
	Frequency Assignment Index of the first carrier in carrier group #i

	Number of Carriers
	4
	Number of carriers in carrier group #i

	For (j=1; j <= Number of Carriers; j++) {
	
	

	Physical Carrier Index
	6
	

	Preamble Index
	6
	

	If (Uniformity Flag == 1)  | | (i == 1 && j == 1) ) {
	
	

	Protocol Version
	2
	“00”  IEEE 802.16-2009 only mode

“01”  IEEE802.16m and IEEE 802.16-2009 mixed mode

“10”  IEEE 802.16m only mode

“11”  Reserved

	Carrier Type
	1
	“0” for fully configured 

“1” for partially configured

	Duplexing Mode
	1
	“0” for TDD

“1” for FDD

	Transmit Power
	6
	Maximum A-Preamble transmit power level

	}
	
	

	Physical Carrier Index of Current Carrier
	6
	The carrier that ABS broadcast this message

	}
	
	

	}
	
	

	}
	
	

	Serving BS Carrier Number
	6
	//start broadcasting serving BS specific info

	For (i=0; i<Serving BS Carrier Number-1; i++){
	
	

	Physical Carrier Index
	6
	

	Number of MAC protocol versions supported: P
	4
	Greenfield: 1

Mixed-mode: >1

	For (i=0; i<P; i++)
	
	

	{
	
	

	MAC protocol version
	4
	Consistent with REV.2 definition, with new MAC protocol version 9 defined for 16m MAC version.

	Preamble Index
	6
	

	}
	
	

	}
	
	


[Adopt the following text modification into page#259, line#58 for Table 648]

Table 648 Center frequency and bandwidth of each adjacent carriers within a carrier group (with sub-carrier alignment)
	Index
	Multi-Carrier Configuration (MHz)
	Frequency Offset Δf (kHz)

	1
	{5}
	{0}

	2
	{7}
	{0}

	3
	{8.75}
	{0}

	4
	{10}
	{0}

	5
	{20}
	{0}


	6 TBD
	{10, 10}
	{0, -3.1248}


15.2.6.10 AAI_NBR-ADV

…….
Each AAI_NBR-ADV message carries 

- AAI_NBR-ADV change count

- number of total cell types

- segment information for this AAI_NBR-ADV message

- system information of ABSs from one or more cell types, which is of variable size. For each cell type, shared configuration parameters are carried as follows

- FA information


- BW information


- Duplex mode

MAC protocol version
Within each cell type, a list of ABSs are provided and the following parameters are carried for each ABS

- Index of neighbor ABS in the whole neighbor list maintained by serving ABS
- 48bit BS-ID

- ABS A-Preamble index

- indication whether full system information or partial information is carried for this ABS, which includes 
- SFH information
- ESI information

- Index to MC configuration,
- Physical carrier index (6 bits, refer to the “Multi-carrier configuration index” defined in AAI_MC-ADV)

- Number of MAC protocol versions supported (4 bits)

- list of supported MAC protocol versions (4 bits per entry)

where for ABS of macrocell type, all the necessary system information shall be included, and the format may only carry delta information fields with respect to the reference ABS(e.g., the serving BS or the first BS/ABS in this cell type); and for Wireless-MAN-OFDMA reference system, only 48-bit BS-ID and Preamble index are included in AAI_NBR-ADV.
Table XXX—AAI_NBR-ADV message format

	Syntax
	Size (bit)
	Note

	AAI_NBR-ADV_Message_format() {
	—
	—

	Management Message Type = NN
	8
	—

	Change Count
	3
	NBR-ADV change count

	Number of cell types
	3
	

	Cell type in this message
	3
	

	Total Number of Segments
	TBD
	Number of segments for this cell type

	Segment Index
	TBD
	Segment index of this message in the specific cell type

	BS number M
	TBD
	Total number of BSs to be included in this segment

	Multi-carrier configuration change count
	4
	Refer to the change count in AAI_MC-ADV

	for (i=0; i<M; i++) 
	
	

	{
	
	

	Index of BS
	8
	The index of the BS in the whole AAI_NBR-ADV

	BSID
	48
	

	
	
	

	Number of carriers (NC)
	
	

	for( j=0; j<NC; j++) {
	
	

	A-PREAMBLE index
	TBD
	

	  A-PREAMBLE transmit power
	8
	

	  Physical carrier index
	6
	Refer to the change count in AAI_MC-ADV

	Number of MAC protocol versions supported: P
	4
	Greenfield: 1

Mixed-mode: >1

	For (i=0; i<P; i++) {
	
	

	MAC protocol version
	4
	Consistent with REV.2 definition, with new MAC protocol version 9 defined for 16m.

	}
	
	

	}
	
	

	SFH_encoding_format
	2
	00: full Subpkt information 01: delta encoding with TBD format (the 1st BS in this cell type shall use full Subpkt encoding )

	Control_bitmap
	4
	Each bit maps to one SFH subpacket or extended broadcast information. For macrocell ABS, the bitmap shall be 1111.

	If( SFH_encoding_format =00
	
	//encoding format type-1

	{
	
	

	If( Control_bitmap[0] ==1 )
	
	

	{
	
	

	SFH Subpkt 1
	TBD
	//exclude those fields already in cell type info

	        }
	
	

	If( Control_bitmap[1] ==1 )
	
	

	{
	
	

	SFH Subpkt2
	TBD
	//exclude those fields already in cell type info

	        }
	
	

	If( Control_bitmap[2] ==1 )
	
	

	{
	
	

	SFH Subpkt3
	TBD
	//exclude those fields already in cell type info

	        }
	
	

	   }
	
	

	If( SFH_encoding_format =01
	
	

	{
	
	

	Delta information
	
	Delta encoding, w.r.t. the reference BS

	   }
	
	

	 }
	—
	—

	}
	—
	—


-------------------------------------------text #1 end----------------------------------------------
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Network MC configuration (optional)


carrier index


carrier frequency


bandwidth


duplexing mode





MC config broadcast flag 





Configuration Version #





MC-ADV





BS MC configuration


carrier index available
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�Move this item after the for-loop to ensure AMS read all the physical carrier first then obtain this index referring to current carrier.


�Because this message will also be read by AMS, relax this term to be carrier configuration for general cases.


�In order to make MC-ADV also be able to support single carrier mode indication. Those single carrier configurations also need to be added to make is complete.
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