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Compressed Paging Group MAP for IEEE 802.16m system 

Juejun Liu, Lei Jin, Ke Zeng, Lina Liu
Huawei Technologies
Dong xiaolu, Du ying

CATR
1. Introduction

In wireless telecommunication system, when a MS has no active traffic, it can enter idle mode to lessen power consumption. Idle mode MS should update its location if any location update condition is met. Paging group update is one of such conditions.
Paging group is a logical entity that contains several BSs. When an MS stays within the coverage area of one paging group, it does not need to transmit in UL, yet the MS can be paged in the DL. MS shall monitor the change of paging group. When MS detects that the paging group ID it holds is not included the paging group IDs broadcast by BS, it should update its location.
In IEEE802.16e, BS periodically broadcasts paging group IDs it belongs to. That information is carried in DCD message. When an idle mode station does cell reselection, it must wait for the next DCD message to judge whether location update is needed or not. In the period of MS waiting for DCD, there may be a paging message in its old paging group, so MS will miss this message. 
This proposal provides a paging group advertisement scheme to shorten LU period to some extent.
2. Paging Group MAP
In this proposal, we propose that BS broadcast a fixed length 18-bit compressed Paging Group MAP in BCH (S-BCH is preferred).This MAP comprises two parts: 2 bits Type Identifier (TI) and 16 bits MAP content. Type Identifier indicates the format of MAP content. 
	TI
	MAP content

	0b00
	One Full Paging Group ID

	0b01
	Two Paging Group IDs are mapped to 8 bits hashed bitmap respectively

	0b10
	Four Paging Group IDs are mapped to 4 bits hashed bitmap respectively

	0b11
	16 Paging Group IDs are mapped to 1 hashed bit respectively


Figure 1 show the example of Paging Group MAP. 
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Figure 1 Example of Extended Paging Group MAP

TI=0b00 is used when BS belongs to only one Paging Group.

3. Detailed description of Paging Group MAP
In this section, we describe the action of BS and MS when Type Identifier equals 0b11 (TI=0b01 and 0b10 are the same).
When BS belongs to several Paging Group, each Paging Group ID is mapped to a certain bit in this Paging Group MAP Using a hash algorithm (FFS). Figure 2 show an example.
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Figure 2 Example of Paging Group ID Mapping

From figure 2, one Paging Group is mapped into a bit, and different Paging Group can be mapped to the same bit.

If a BS A belongs to Paging Group 1 and 2, it should send Paging Group MAP as “111000100000000000”.

If a BS B belongs to Paging Group 3 and 4, it should send Paging Group MAP as “110000000001000010”.

If a BS C belongs to Paging Group 2 and 3, it should send paging Group MAP as “110000100001000000”.

If a MS has updated its location in BS A, and the PG ID assigned to it is 1, when it moves from BS A to B, it can determined from Paging Group MAP that its PG ID does not belongs to BS B. MS can immediately update its location without waiting to decode the full PG ID list.

In another case that MS who has assigned PG ID 2 moves from BS A to BS C, because bit 4 of Paging Group MAP of A and C are all set, MS can not distinguish whether these two BS belongs to the same Paging Group 2 or different Paging Group are mapped to the same bit, so MS must decode full PG ID list advertised in extended system information message like 16e DCD message to know if location update is needed. But this case can be avoided by network planning, that is geographically adjacent Paging Groups are assigned IDs which maps to different bits in Paging Group MAP. 
4. Summary 

In this contribution, we propose a scheme of Paging Group MAP. 18 bits long Paging Group MAP is carried in BCH(S-BCH is preferred). Below are advantages of this scheme:

· Shorten LU delay since there is no need to wait for full Paging Group advertisement.
· BCH overhead reduction. When there are more than one Paging Groups in one BS, no need to carry full list in BCH.
· Fixed bit length is easy to design for BCH to guarantee the coverage of BCH
· Flexible format and adaptive to Paging Group number.
· Potential power savings for idle MS since MS need not decode extended system control information message 
Proposed Text for SDD

[Insert the following text into SDD Text Proposal by AHG Chair for Idle Mode]
------------------------------------------------------Start of the Text----------------------------------------------------

10.x. Power Management
10.x.2.3 Location Update

10.x.2.3.1 Normal Paging group update

The MS shall perform the Location Update process when the MS detects a change in paging group. The MS shall detect the change of paging group by monitoring the paging group identifiers, Paging Group IDs, which are transmitted by the Preferred BS in the extended system control information during the MS Paging Listening Interval. If the Paging Group IDs detected do not include the Paging Group to which the MS belongs, the MS shall determine that the paging group has changed.
10.x.2.3.2 Enhanced Paging group update

The MS shall perform the Location Update process when the MS detects a change in paging group. The MS shall detect the change of paging group by monitoring the compressed paging group MAP, which are transmitted by the Preferred BS in the S-BCH during the MS Paging Listening Interval. If the Paging Group IDs detected do not include the Paging Group to which the MS belongs, the MS shall determine that the paging group has changed.
BS broadcasts a compressed Paging Group MAP in BCH to notify the paging group it belongs to. Paging group MAP comprises two parts: 2 bits Type Identifier (TI) and 16 bits MAP content. Type Identifier indicates the format of MAP content.
	TI
	MAP content

	0b00
	One Full Paging Group ID

	0b01
	Two Paging Group IDs are mapped to 8 bits hashed bitmap respectively

	0b10
	Four Paging Group IDs are mapped to 4 bits hashed bitmap respectively

	0b11
	16 Paging Group IDs are mapped to 1 hashed bit respectively


Figure xx show the paging group MAP
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Figure xx Paging Group MAP
-------------------------------------------------------End of the Text----------------------------------------------------
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