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Fast Ranging optimization 

Giovanni Maggi, Aik Chindapol, Achim Brandt

Nokia Siemens Networks
Problem description
Currently MS may request HO preparation for any number of candidate BSs using MOB_MSHO-REQ. The serving BS coordinates with candiate BSs and send MOB_BSHO-RSP with one action time. The standard specifies the use of the smallest of the received action times. However the smallest value may become invalid if the serving BS has to wait for responses from some potential target BSs that cannot respond back in a timely manner. The serving BS may choose to exclude these target BSs from the recommended list; however, MS will not be able to perform fast ranging with these BSs.
One possible solution is to allow more than one action times to be sent by the BS so that the MS has another chance to perform fast ranging with the desired target BS. Alternatively the BS may directly send the action time for each of the target BSs included in the MOB_BSHO-RSP message.

Therefore it is necessary to loosen the definition of Action Time or define multiple Action Times.
Proposed Changes 
Remedy 1

[Change the following sentence in Sec 6.3.22.2.4 as follows]
It is recommended that Action Time is be the earliest time (i.e., smallest value) for allocation of fast ranging opportunity that was committed by the target BSs recommended in the message.
Remedy 2
Change #1: Allow the serving BS to assign multiple Action Time in MOB_BSHO-REQ.  
[Modify the following entries in Table 149, Sec 6.3.2.3.47 as follows]

	Syntax
	Size (bit)
	Notes

	Action time
	8
	-

	If (Mode == 0b000) {
	-
	-

	N_Action_time
	8
	Number of Action Times included in this message

	for (j = 0 ; j < N_Action_time; j++) {
	-
	

	Action Time
	8
	-

	     }
	-
	-

	   }
	-
	-

	else {
	-
	-

	Action time
	8
	-

	   }
	-
	-

	Padding
	Variable
	Padding bits to ensure byte aligned.

	TLV encoded information
	Variable
	TLV-specific.

	}
	-
	-


[Modify the following sentence in Sec 6.3.2.3.47 as follows]
Action Time 

For HO, this value is defined as number of frames until the Target BS allocates a dedicated transmission opportunity for RNG-REQ message to be transmitted by the MS using Fast_Ranging_IE. Dedicated allocation for transmission of RNG-REQ means that channel parameters for that BS learned by the MS before HO stay valid and can be reused during actual Network Re-entry without preceding CDMA-based Ranging. Final Action Time shall be decided by the Serving BS based on the information obtained from potential Target BSs over the backbone network. A value of zero indicates no opportunity to allocate Fast Ranging IE in any candidate target BS. The Serving BS may assign more than one Action Time to indicate multiple fast ranging opportunities.
For MDHO/FBSS, this is the time of update of Anchor BS and/or Diversity Set. A value of zero in this parameter signifies that this parameter shall be ignored. 
Change #2: Action Time for each recommended BS instead of one Action Time at the end of MOB_BSHO-RSP

[Modify the following entries in Table 151, Sec 6.3.2.3.49 as follows]
	Syntax
	Size (bit)
	Notes

	Action time
	8
	-

	If (Mode == 0b000) {
	-
	-

	N_Action_time
	8
	Number of Action Times included in this message

	for (j = 0 ; j < N_Action_time; j++) {
	-
	

	Action Time
	8
	-

	     }
	-
	-

	   }
	-
	-

	else {
	-
	-

	Action time
	8
	-

	   }
	-
	-

	Padding
	Variable
	Padding bits to ensure byte aligned.

	TLV encoded information
	Variable
	TLV-specific.

	}
	-
	-


[Modify the following sentence in Sec 6.3.2.3.49 as follows]
Action Time 

For HO, this value is defined as number of frames until the Target BS allocates a dedicated transmission opportunity for RNG-REQ message to be transmitted by the MS using Fast Rang-ing IE. Non-zero value of this parameter means that potential Target BS estimates that channel parameters for that BS learned by the MS before HO stay valid and can be reused during actual Network Re-entry without preceding CDMA-based Ranging. This parameter is decided by the Serving BS based on the information obtained from potential Target BSs over the backbone network. A value of zero indicates no opportunity to allocate Fast Ranging IE in any candidate target BS. The Serving BS may assign more than one Action Time to indicate multiple fast ranging opportunities.
For MDHO/FBSS, this is the time of update of Anchor BS and/or Diversity Set. A value of zero in this parameter signifies that this parameter shall be ignored. 

For MS handover request not recommended (Mode == 0b111), Action Time is the number of frames that the BS suggests MS wait before transmitting a next MOB_MSHO-REQ or MOB_HO-IND. If the action timer is equal to 0, MS may transmit a revised MOB_MSHO-REQ or MOB_HO-IND immediately. 

Action Time included in this message is calculated from the beginning of the frame where this message was received. 

Change #3: 

[Modify the following paragraph in Sec 6.3.22.2.2 as follows]

Serving BS criteria for recommendation of target BS may include factors such as expected MS performance at potential target BS, BS and network loading conditions, and MS QoS requirements. The serving BS may obtain expected MS performance and BS and network loading conditions at a potential target BS through the exchange of messages with that BS over the backbone network. The serving BS may negotiate location of common time interval where dedicated initial ranging transmission opportunity for the MS will be provided by all potential target BSs. This information may be included into MOB_BSHO-RSP message, and is indicated by Action Time. 

Change #4: Change the definition of Action Time for fast ranging
[Modify the following sentence in Sec 6.3.22.2.4 as follows]

The serving BS should indicate the time of the fast (i.e., non-contention-based) ranging opportunity, negotiated with the potential target BSs, via Action Time field in the MOB_BSHO-REQ/RSP message. The Serving BS may assign more than one Action Time to indicate multiple fast ranging opportunities with the first Action Time being.Action Time is the earliest time (i.e., smallest value) for allocation of fast ranging opportunity that was committed by the target BSs recommended in the message.
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