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Paging listening interval mapping for legacy ASN support (16.2.18.2.3)
Lin Chen, Feng Xie, Yang Liu, Zhaohua Lu
ZTE Corporation
1. Introduction
Due to the deployment requirement, the smooth evolution from 16e to 16m network SHOULD be supported. However, the first release of Wimax profile supporting 16m will be lack of network support. That is, the Rel1.x ASN-GW is used for not only the 16e BS/MS but also the 16m ABS/AMS.
Under this deployment scenario, The ABS/AMS has to bridge the gap between the legacy ASN-GW and the 16m AMS/ABS. For example, the paging listening interval relevant parameters are quite different between 16e and 16m as shown in Table 1. The paging cycle and paging offset in 16m and 16e are in terms of superframe and frame respectively. In 16m, the only accepted paging cycle is the 8, 16, 32, 64, 128, 256 and 512 superframe whereas the paging offset in 16e could be between 0~64Kframe. Also the length of paging offset in 16m and 16e are 6 bit and 16 bit respectively. Last but not the least, the frame that the AMS listens for paging message in 16m is determined by DID and time hash parameter m. In legacy ASN scenario, the DID could not be assigned, so the method for the derivation of Nframe has to be modified. 
Table 1 Comparison of the paging parameter between 16e and 16m

	Item
	16e
	16m

	Paging cycle
	16 bit, maximal 64K frame
	4 bit, The paging cycle could be 8,16,32,64,128,256 and 512 superframes.

	Paging offset
	16 bit, maximal 64K frame
	6 bit

	Time duration of paging listening interval
	8 bit paging interval length carried in DREG-CMD message, the value shall be between 1~5 frames (default =2).
	Default to be one superframe

	Paging listening interval
	The paging listening interval shall begin with the Nframe that meets the following condition:
Nframe modulo PAGING_CYCLE == PAGING_OFFSET


	The paging listening interval shall begin with the Nsuperframe that meets the following condition:

Nsuperframe modulo PAGING_CYCLE == PAGING_OFFSET
The frame whose paging message may contain the AMS is determined by:
Nframe = AMS’s DID/m, m=1,2,3,4
The value of m is obtained through the PGID_Info message in the first frame of Nsuperframe.


Based on the aforementioned analysis, the following solution for the paging listening interval relevant parameter mapping is proposed.
2. Proposed Solution
In legacy ASN, to support the paging parameter in legacy PC, the paging cycle and paging offset should be extended to 16 bit to support the legacy PC. That is, the management messages that contain the paging cycle and paging offset field should be modified correspondingly. These management messages include the DREG-REQ, DREG-RSP, PAG-ADV, RNG-REQ and RNG-RSP message. 

Even though the paging cycle and paging offset are returned to the 16e format, the time duration of paging listening interval in legacy ASN is one superframe per paging cycle similar to the 16m specification. The start of the AMS’s paging listening interval could be determined by the following fomula:

[image: image1.wmf]]

4

/

)

*

[(

sup

offset

paging

n

cycle

paging

of

floor

erframe

N

 

+

 

 

=

,
where n could be determined by the following fomula:
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The specific frame within the
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Where m is the time hash parameter indicated by the PGID_Info message.
    Both the ABS and AMS should use the aforementioned formula to calculate the 
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 to decide the paging listening interval and paging frame for a specific AMS. 
2. Proposed text with change marks
Accept the following Modifications for section 16.2.18.2.3 in page 402, line 7:
16.2.18.2.3 Operation during paging listening interval

If the ABS is attached to the legacy network, the paging cycle and paging offset in terms of frame shall be used. The superframe number that determines the paging listening interval should meet the condition:
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 represents the current superframe number that the AMS detects. 
Since the AMS MAC address hash as used in the legacy network shall be used for paging the AMS, the per-determined 
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 for an AMS is determined as follows:
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where m is the time hash parameter indicated by the PGID_Info message.

Both the ABS and AMS should use the aforementioned formula to calculate the 
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 to decide the paging listening interval and paging frame for a specific AMS. 
Accept the following Modifications for section 16.2.3.22 in page 143, line 23:

16.2.3.22 AAI_PAG-ADV (paging advertisement) Message
Table 708—AAI_PAG-ADV message

	M/O
	Attributes / Array of attributes
	Size (bits)
	Value / Note
	Conditions

	M
	Paged MS Info[1..32]
	Paging Cycle
	4/16
	Used to indicate Paging cycle for the AMS to be paged 
If the Network Configuration indicates ABS is attached to the advanced network:
0x00: 8 superframes 
0x01: 16 superframes
0x02: 32 superframes 
0x03: 64 superframes
0x04: 128 superframes
0x05: 256 superframes
0x06: 512 superframes
0x07-0x15: reserved
	Shall be present unless Num_AMSs is 0. If the Network Configuration indicates ABS is attached to the legacy network, 16 bit paging cycle shall be used, otherwise, 4 bit paging cycle shall be used.


Accept the following Modifications for section 16.2.3.21 in page 140, line 52:
16.2.3.21 AAI_DREG-RSP Message
Table 707—AAI_DREG-RSP message

	M/O
	Attributes / Array of attributes
	Size (bits)
	Value / Note
	Conditions

	O
	Paging cycle
	4/16
	Used to indicate Paging cycle for the AMS 
If the Network Configuration indicates ABS is attached to the advanced network:
0x00: 8 superframes 
0x01: 16 superframes
0x02: 32 superframes 
0x03: 64 superframes
0x04: 128 superframes
0x05: 256 superframes
0x06: 512 superframes
0x07-0x15: reserved
	Shall be present when Action code in AAI_DREG-RSP message is set to 0x05 or 0x07. If the Network Configuration indicates ABS is attached to the legacy network, 16 bit paging cycle shall be used, otherwise, 4 bit paging cycle shall be used.

	O
	Paging offset
	6/16
	Used to indicate Paging offset for the AMS
	Shall be present when Action code in AAI_DREG-RSP message is set to 0x05 or 0x07. If the Network Configuration indicates ABS is attached to the legacy network, 16 bit paging offset shall be used, otherwise, 6 bit paging offset shall be used.


Accept the following Modifications for section 16.2.3.20 in page 138, line 27:

16.2.3.20 AAI_DREG-REQ message
Table 706—AAI_DREG-REQ message

	M/O
	Attributes / Array of attributes
	Size (bits)
	Value / Note
	Conditions

	O
	Paging cycle request
	4/16
	Used to indicate Paging cycle recommend by MS 
0b0000-0x1111: reserved
	Shall be present when Deregistration_Request_Code of AAI_DREG-REQ message is set to 0x01. If the Network Configuration indicates ABS is attached to the legacy network, 16 bit paging cycle shall be used, otherwise, 4 bit paging cycle shall be used.


Accept the following Modifications for section 16.2.3.2 in page 81, line 30:

16.2.3.2 AAI_RNG-RSP message
Table 680—AAI_RNG-RSP message

	M/O
	Attributes / Array of attributes
	Size (bits)
	Value / Note
	Conditions

	O
	Paging Cycle
	4/16
	New Paging Cycle for the AMS
0b0000-0x1111
	It shall be present only if the Location Update Response is set to 0x00 (Success of Idle Mode Location Update) and the Paging Information has changed. If the Network Configuration indicates ABS is attached to the legacy network, 16 bit paging cycle and paging offset shall be used, otherwise, 4 bit paging cycle and 6 bit paging offset shall be used.

	O
	Paging Offset
	6/16
	New PAGING_OFFSET of AMS
	


Accept the following Modifications for section 16.2.3.1 in page 78, line 25:

16.2.3.1 AAI_RNG-REQ message
Table 679—AAI_RNG-REQ message

	M/O
	Attributes / Array of attributes
	Size (bits)
	Value / Note
	Conditions

	O
	Paging Cycle Change
	4/16
	PAGING_CYCLE requested by the AMS
	It shall be included when the AMS in Idle Mode is attempting to change Paging Cycle during Location Update.  If the Network Configuration indicates ABS is attached to the legacy network, 16 bit paging cycle change shall be used, otherwise, 4 bit paging cycle change shall be used.
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