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Improving Cell Reselection process during MS Idle Mode

Daniele Tortora, Giovanni Maggi, Aik Chindapol 
Nokia Siemens Networks

Problem description
Currently there is no specification regarding behavior when the MS performs reselection of the preferred BS during idle mode. As a consequence, a fast moving MS may select non suitable preferred BSs and waste battery resources due to frequent cell reselections in idle mode. Besides, a wrongly selected preferred BS may lead to increased call setup times and to additional unnecessary handovers upon exiting idle mode. The proposal introduces the new concept of priority on cells. 

Triggering condition for cell re-selection in idle mode is currently unspecified and implementation dependent. That is, MS performs its own ranking of all cells and reselect without network’s assistance. The introduction of a new parameter to indicate the priority of the cells is needed to manage layered configurations. In a layered network scenario comprising macro cells, micro cells and pico cells, the smaller cells might be assigned different priority values with the aim to encourage selection of those cells when the MS is within their coverage area. On the other hand, small cells are inappropriate for fast moving MS and thus selection of those cell should be discouraged by means of a configurable timer broadcasted with the DCD message.  

Assigning priority to cells allows the MS to operate the best choice from the point of view of the efficiency.

For example, we have the preferred BS: BS0 (macro cell): cell_prio for idle mode=1 (low priority)

Target cell list: 

BS1 (macro cell): cell_prio for Idle Mode=1 (low priority)

BS2 (macro cell): cell_prio for Idle Mode=1 (low priority)

BS3 (micro cell): cell_prio for Idle Mode=4 (high priority)

1. enabled_cell_priority for idle=TRUE 

Trigger condition for BS1 is met: RSSI(BS1) > Trigger Value for a time interval equal to “Trigger averaging duration”
Cell priority for BS1 is equal to that of BS0 (current cell)

--> Re-Selection is triggered toward to BS1

2. enabled_cell_priority for idle=TRUE 
Trigger condition for BS3 is met: RSSI(BS3) > Trigger Value for a time interval equal to “Trigger averaging duration”   

Cell priority for BS3 is higher than that of BS0 (current cell)

)  
→ start “cell re-selection delay timer”; when cell re-selection delay timer expires, if trigger condition does still hold for BS3 then 


--> Re-Selection is triggered toward to BS3 

3.
enabled_cell_priority for idle=FALSE 

      3.1 
Re-Selection is triggered whenever a trigger condition for cell re-selection in idle mode is met  
The reason for a “cell re-selection delay timer” is to prevent high mobility MS to select a high priority cell (pico cell in a stacked environment) and  leave immediately after few seconds due to the high speed. So, in this scenario, it is better to re-select the Macro BS.
Proposed Changes

Change 1: Modify the section 6.3.23.2 on page 484, as follows:
At MS idle mode initiation, an MS may engage in cell selection to obtain a new preferred BS. A preferred BS is a BS that the MS evaluates and selects as the BS with the best air interface DL properties which may include the RSSI, CINR, cell type, enabled_cell_priority for idle mode, the available radio resources, etc. The preferred BS may be the MS’s previous serving BS. and Iin all other respects, cell selection is similar to 6.3.21.2.1.
In case the trigger conditions for the Action “start cell re-selection in idle mode” are met and “enable_cell_priority for idle mode” is disabled, the MS shall start cell reselection and set the target BS for which trigger conditions have been met as new preferred BS. 
In case the trigger conditions for the Action “start cell re-selection in idle mode” are met and “enable_ cell_priority for idle mode” is enabled, the MS shall check if the following conditions are valid. If the “cell_prio for idle mode” of the TBS is higher than the cell_prio for idle mode of the current preferred BS, the MS shall start the “cell re-selection delay timer”. Upon the expiration of this timer and the trigger conditions are still valid, the MS shall perform cell reselection to the TBS. If the trigger conditions for idle mode are valid and the “cell_prio for idle mode” of the TBS is lower or equal to the cell_prio for idle mode of the preferred BS, the MS shall perform cell re-selection to the TBS
Change 2: Add the following entries to the Table 571 “DCD channel encoding” on page 1192:
	Name
	Type (1 byte)
	Length
	Value (variable length)
	PHY Scope

	cell re-selection delay timer
	63
	1
	This is the time expressed in ms, that the MS shall wait before starting cell reselection when cell priority for idle mode is enabled as described in Sec 6.3.23.2. 
	 All

	Enable_ cell_priority for idle mode
	64
	1
	Enable_ cell_priority for idle mode is used to indicate to the MS whether cell_priority is enabled or not.

0: cell_priority disabled;

1: cell_priority enabled.

Default: disabled
	All

	cell_prio for idle mode
	 65
	variable
	This is a compound TLV value that defines priority level assigned to the preferred BS and to the neighbor BSs.
	All


Change 3: Add the following sentence and a new Table ZZZ “Cell priority for idle mode TLV description” on page 1196, below Table 573—Trigger; Type/function/action description as follow
The description for cell priority for idle mode in Table 572 is described in Table ZZZ.

	Name
	Type
	Length
	Value

	cell_prio for idle mode
	 65.1
	3 bits
	defines priority level (0-7) assigned to the Preferred BS. Cell priority level 0 means lowest priority and cell priority level 7 means highest priority.

	N_NEIGHBORS
	65.2
	1 byte
	

	For (j=0 ; j<N_NEIGHBORS ; j++) {
	-
	-
	-

	Neighbor BSID
	 65.3
	3 bytes
	The least significant 24 bits of the Base Station ID parameter in the DL-MAP message of the 

Neighbor BS.

	cell_prio for idle mode
	 65.4
	3 bits
	defines priority level (0-7) assigned to the neighbour logical BS. Cell priority level 0 means lowest priority and cell priority level 7 means highest priority.

	}
	-
	-
	-


Change 4: Modify Table 573 “Trigger; Type function/action description on page 1196 as follow
	Name
	Length (bit)
	Value (variable length)

	Type
	2 (MSB)
	Trigger metric type:

0x0: CINR metric

0x1: RSSI metric

0x2: RTD metric

0x3: Reserved
Note 0x2 is not applicable when action is 0x4: cell reselection

	Function
	3 bits
	Computation defining trigger condition:

0x0: Reserved

0x1: Metric is greater than absolute value

0x2: Metric is less than absolute value

0x3: Metric of neighbour BS is greater than serving BS metric by relative value 

0x4: Metric of neighbour BS is less than serving BS metric by relative value 

0x5: Metric of serving BS greater than absolute value 0x6: Metric of serving BS less than absolute value

0x7: Reserved
NOTE—0x1–0x4 not applicable for RTD trigger metric

NOTE—When type 0x1 is used together with function 0x3 or 0x4, the threshold value shall range from -32 dB (0x80) to +31.75 dB (0x7F). When type 0x1 is used together with function 0x1, 0x2, 0x5 or 0x6, the threshold value shall be interpreted as an unsigned byte with units of 0.25 dB, such that 0x00 is interpreted as −103.75 dBm and 0xFF is inter-preted as −40 dBm

	Action
	3 bits (LSB)
	Action performed upon reaching trigger condition:       

    0x0: Reserved

    0x1: Respond on trigger with MOB_SCN-REP  after the end of each scanning interval 

    0x2: Respond on trigger with MOB_MSHO-REQ 

    0x3: MS shall start neighbour BS scanning process by sending MOB_SCN-REQ, by initiating Autonomous neighbour cell scanning (see 8.4.13.1.3) or both. 

    0x4–0x7: Reserved

    0x4: start cell re-selection in idle mode
    0x5–0x7: Reserved 

NOTE—0x3 is not applicable when neighbour BS metrices are defined (i.e., only Function values 0x5 or 0x6 are applicable).

Note: Action 0x4 is specific for terminals in idle mode
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