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Paging Cycle and Paging Offset Configurations (15.2.3.20, 15.2.17.2.3)
Ming-Hung Tao, Ying-Chuan Hsiao
ITRI
1. Introduction
In current D2, 4 bits are applied in the paging cycle parameter, but the values are not determined. We need to define the values specified by this 4-bits parameter. In addition, the bit numbers and values of paging offset are also undetermined. We suggest also applying 4 bits for paging offset for the efficiency consideration.
The maximum length of paging cycle shall not exceed the maximum Superframe number, which is 4096 (12 bits) in current D2. The minimum length of the paging cycle should be determined by considering the power saving gain and paging message overheads. Considering the worst case where an AMS may keep monitoring the PGID Info and paging message for the entire paging listening interval (20 ms), the power saving efficiency with different paging cycle lengths for an idle mode AMS is shown in the below table.
	Paging cycle length
	Power saving efficiency

(compared to operating in connected mode)
	Averaged paging latency (ms)

	2 superframes
	50 %
	20

	4 superframes
	75 %
	40

	8 superframes
	87.5 %
	80

	16 superframes
	93.75 %
	160

	32 superframes
	96.87 %
	320

	64 superframes
	98.43 %
	640

	128 superframes
	99.21 %
	1280


In most electronic device requirements, the idle mode function aims to reach a power saving efficiency which is always above 85%. In addition, by referring to 3GPP LTE technical specification [4], the minimum paging cycle (Idle DRX) length is 320 ms, which is equal to 16 superframes in 16m. According to the above two reasons, the paging cycle lengths which are less than 8 superframes are marked in gray, meaning we don’t need to consider them. 
2. Proposed Text for IEEE P802.16m/D2
[Accept the following modifications marked in blue]
============================ Start of Proposed Text ==================================
15.2.3 MAC Control Messages
15.2.3.21 AAI_DREG-RSP message
The following parameter shall be included in AAI_DREG-RSP message:

Control message type

Action code

0x00: AMS shall immediately terminate service with the ABS and should attempt network entry at another ABS.

0x01: AMS shall listen to the current ABS but shall not transmit until a RES-CMD message or AAI_DREG-RSP message with action code 0x02 or 0x03 is received.

0x02: AMS shall listen to the current ABS but only transmit on the basic and primary manage​ment flows.

0x03: AMS shall return to normal operation and may transmit on any of its active connections.

0x04: This option is valid in response to a AAI_DREG-REQ message with De-Registration Request Code=0x00. The AMS shall terminate current Normal Operation with the ABS.

0x05: AMS shall begin idle mode initiation: a) to allow AMS-initiated idle mode request or b) to signal AMS to begin idle mode in unsolicited manner or c) to allow AMS to transmit AMS-initiated idle mode request at the REQ-Duration expiration

0x06: This option is valid only in response to a AAI_DREG-REQ message with De-Registra​tion Code 0x01: a) to reject AMS-initiated idle mode request or b) to allow AMS to transmit AMS-initiated idle mode request at the REQ-Duration expiration

0x07: This option is valid only in response to an AI_DREG-REQ message with De-Registration

Request Code 0x04 to allow retention of the AMS’s connection information
0x08: This option is valid only in response to an AAI_DREG-REQ message with De-Registration

Request Code 0x04 to reject retention of the AMS’s connection information
When the action code is set to 0x05, the following parameters shall be included in AAI_DREG-RSP message.

Paging information

Paging cycle (4 bits)
0x00: 0 superframes (applied for DCR mode)
0x01: 8 superframes
0x02: 16 superframes
0x03: 32 superframes
0x04: 64 superframes
0x05: 128 superframes
0x06: 256 superframes
0x07: 512 superframes
0x08: 1024 superframes
0x09: 2048 superframes
0x0a: 4096 superframes
0x0b~0x0f: reserved
Paging offset (4 bits)

0x00~0x0f

Paging group ID

Paging controller ID

Idle Mode Retain Information

Deregistration Identifier
15.2.17 Idle mode

15.2.17.2.3 Operation during paging listening interval
The AMS derives the start of the paging listening interval based on the paging cycle and paging offset. The paging listening interval shall comprise of the superframe whose superframe number N​superframe meets the condition.
Nsuperframe modulo PAGING_CYCLE == PAGING_OFFSET
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The length of the paging listening interval is one superframe.
============================== End of Proposed Text ================================
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