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Idle mode support in 16m Relay system

Shantidev Mohanty, Muthaiah Venkatachalam, Jerry Sydir
Intel Corporation
1. Introduction
This contribution proposes an ARS’ operation to support the AMS in idle mode.
2. Proposed operation
-------------------------------  Text Start  --------------------------------------------------- 

15.3.12 Idle Mode

[Insert the following text after the last paragraph of 15.3.12:]
An access ARS belongs to the same paging group as the ABS to which it is connected to.

15.3.12.1 Idle mode initiation

15.3.12.1.1 AMS initiated

[Insert the following text after the last paragraph of 15.3.12.1.1:]
In the Relay cell, the access ARS shall relay the AAI_DREG-REQ/CMD message between the ABS and the AMS.
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15.3.12.1.2 ABS initiated
[Insert the following text after the last paragraph of 15.3.12.1.2:]
In the Relay cell, the access ARS shall relay the AAI_DREG-REQ/CMD message between the ABS and the AMS.
15.3.12.2.1 Broadcast paging message
[Insert new subclause 15.2.17.2.2:]
15.3.12.2.2 ARS Broadcast paging message
In Relay System, when paging is needed to some AMSs in a Paging Group, ARSs belonging to the Paging Group shall be involved to transmit AAI_PAG-ADV to the AMSs. The paging information shall be transmitted by ABS to ARSs in a relay link then ARS shall forward to its subordinate AMSs. When ABS need to transmit paging information to ARSs, ABS shall calculate the time to transmit in consideration of ARS’s processing delay, and so that ARSs have enough time to decode and transmit the AAI_PAG-ADV message and paging delay will be minimized. The paging information is sent through an R_PAG-ADV message for relay link. When ABS transmits the R_PAG-ADV message to ARSs, it may include ARS transmit frame number to ARSs. When an ARS receive R_PAG-ADV including ARS transmit frame number in a relay link, the ARS shall restructure R_PAG-ADV to AAI_PAG-ADV and transmit AAI_PAG-ADV at the frame number as specified by the ARS transmit frame number.

When ABS transmits R_PAG-ADV to its subordinate ARS, the Paging Group ID for this paging information and the temporary ID for each AMS to receive the AAI_PAG-ADV message is included in the R_PAG-ADV message. When ARS received the R_PAG-ADV, the ARS realizes paging information of AMSs and makes the Paging Group ID bitmap in order to transmit AAI_PAG-ADV. The ARS shall compose a PGID Info message including the Paging Group ID where the ARS is involved.
A Paging Interval may be included in the R_PAG_ADV message transmitted in the relay link to inform ARS of the Paging Listening Interval for each paged AMS. 
After transmitting the broadcast paging message with Action Code ‘Perform network re-entry’ and Perform ranging to establish location’, if the ARS does not receive AAI_RNG-REQ from the AMS paged until the next Paging Listening Interval which , the ABS shall retransmit the Broadcast Paging message. Every time the ARS retransmits the broadcast paging message, it decreases the predefined paging retry count by one. 
When an ARS receives the AAI_RNG-REQ for location updating or network reentry, it shall relay the AAI_RNG-REQ to the ABS, and stop sending Broadcast Paging message. 

When an ABS receives the AAI_RNG-REQ, it shall stop sending Broadcast Paging message. It may generate and send paging stop command to its subordinate ARSs who are still sending the broadcast paging message. When an ARS receives the paging stop command, it shall stop sending Broadcast Paging message.
When an ABS receives paging stop announcement from paging controller, the ABS may generate and send paging stop command to its subordinate ARSs who is still sending the broadcast paging message. 
15.3.12.2.3 Operation during paging listening interval in MR system
[Insert new subclause 15.3.12.2.4:]
The ARS delay is given to ABS as a capability parameter of AAI-SBC_REQ message. ABS sends R_PAG-ADV over the R-Link as a pre-transmission ARS delay earlier than the normal R_PAG-ADV transmission time. ABS shall wait for the ARS delay, and then sends R_PAG-ADV over the access link. 

15.3.12.4.2 Location update process
[Insert the following text after the third paragraph of 15.3.12.4.2]
In the Relay-cell, the intermediate ARS shall relay the AAI_RNG-REQ/RSP message between the ABS and the AMS.

15.3.12.5 Network reentry from idle mode
[Insert the following text after the last paragraph of 15.2.17.5:]
In the Relay-cell, the intermediate ARS shall relay the AAI_RNG-REQ/RSP message between the ABS and AMS.

-------------------------------  Text Start  --------------------------------------------------- 

Table XXX—R_PAG-ADV message format
	Syntax
	Size(bit)
	Notes

	R_PAG_ADV_Message_format(){
	
	

	  Management Message Type =XX
	8
	

	Num_Paging_Group_IDs 
	16
	Number of Paging Group IDs in this message

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

	   Paging Group ID
	16
	

	Number_TempIDs
	12
	

	    For(j=0; j<Num_TempIDs; j++){
	
	

	      Temp_ID
	12
	

	      Paging Interval
	
	Paging cycle and offset information

	      Action Code
	2
	Paging action instruction to AMS 0b00=Perform network reentry Required 0b01=Perform Ranging to establish location 0b10= Perform LBS measurement  0b11=Reserved

	Stop Paging
	1
	0b0= paging start command

0b1= paging stop command

	    }
	
	

	}
	
	

	}
	
	


Paging Interval 

This informs the ARS about the Paging Listening Interval for each paged AMS, including paging cycle and paging offset. When the Paging Interval is not included, Stop Paging shall be set to 0.
-------------------------------  Text End  ---------------------------------------------------
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