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Fixes to BS HO response message 

Achim Brandt, Aik Chindapol, Giovanni Maggi, 

Nokia Siemens Networks
Problem description
This contribution addresses two problems:

1) The MOB_BSHO-RSP message of 802.16Rev2/D7 is not backward compatible to 802.16e.

The MOB_BSHO-RSP message was modified during the course of Rev2 standardization. As a result, the single octet field of Action Time has been replaced by a compound structure including a set of Action Time values. However, this new structure cannot be comprehended by legacy MS and thus causes message parsing errors if legacy MS tries to decode the new MOB_BSHO-RSP message.

2) Allow the use of several action time values for both MOB_BSHO-REQ and MOB_BSHO-RSP by moving the compound structure to optional TLV 
Instead of relying on one action time value indicated in MOB_BSHO-REQ and MOB_BSHO-RSP messages, the BS should have an option to include an additional action time for each neighbor listed in the messages. This allows MS more additional freedom to perform optimized HO to the BS of its choice (i.e., smallest action time, larger but still acceptable action time with better signal strength).
Proposed Changes 
Change 1: Restore the single Action Time encoding in MOB_BSHO-RSP as it was written in 802.16e:
 [Modify the following entries in Table 151, Sec 6.3.2.3.49, page 245, line 56 as follows]

	Syntax
	Size (bit)
	Notes

	  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
	-

	  }
	-
	-

	  Action time
	8
	-

	  Padding
	Variable
	Padding bits to ensure byte aligned.

	  TLV encoded information
	Variable
	TLV-specific.

	}
	-
	-


Change 2: Insert description of additional action time in MOB_BSHO-REQ
[In section “6.3.2.3.47 MOB_BSHO-REQ (BS HO request) message”, on page 233, line 29, after “Resource Retain Time (see 11.15.1)”, insert the following lines to the explanatory text beneath Table 150—MOB_BSHO-REQ message format:]
For Mode = 0b00, the MOB_BSHO-REQ may contain the following TLV:

Additional Action Time (see 11.15.3)
Indicates a specific action time for each Neighbor BS listed in this message. The action times included in this TLV shall be ordered according to the Neighbor BS listed in this message. 

Change 3: Insert description of additional action time in MOB_BSHO-REQ 
[In section “6.3.2.3.49 MOB_BSHO-RSP (BS HO response) message”, on page 248, line 17, after “Resource Retain Time (see 11.15.1)”, insert the following lines to the explanatory text beneath Table 152—MOB_BSHO-RSP message format:]
For Mode = 0b00, the MOB_BSHO-RSP may contain the following TLV:

Additional Action Time (see 11.15.3)
Indicates a specific action time for each Neighbor BS listed in this message. The action times included in this TLV shall be ordered according to the Neighbor BS listed in this message. 

Change 4: Create new section for Additional Action Time
[Insert a new sub-section in 11.15 HO Management Encodings for Additional Action Time TLV] 

11.15 HO management encodings
11.15.1 Resource_Retain_Time 

…

11.15.2 Alternate Target BS 

…

11.15.3 Additional Action Time

Instead of providing a single action time, the network may offer specific action times according to the Neighbor BS listed in MOB_BSHO-REQ or MOB_BSHO-RSP to increase the likelihood of successful fast ranging at a Target BS. In this case, the BS may include the “Additional Action Time” TLV in the MOB_BSHO-REQ or MOB_BSHO-RSP messages that the MS may use in addition to the Action Time indicated in the message. If this TLV is not present in the message, then the single Action Time value applies. An Action Time value of zero indicates no opportunity to allocate Fast Ranging IE at the respective target BS.
	Type
	Length (octet)
	Value
	Scope

	3
	Variable;

N_Recommended
	for (i = 0, i < N_recommended, i++) {

Action time (1 byte) 

}
	MOB_BSHO-REQ, MOB_BSHO-RSP


The order of Additional Action Time shall match the order of Neighbor BSID listed in the message.
Change 5: Modify text on Action Time in MOB_BSHO-REQ:  
[In section 6.3.2.3.47 “MOB_BSHO-REQ (BS HO request) message”, on page 231, line 19, modify the paragraph on Action Time as follows:

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. 

Change 6: Modify text on Action Time in MOB_BSHO-RSP:  
[In section 6.3.2.3.49 “MOB_BSHO-RSP (BS HO response) message”, on page 246, line 41, modify the paragraph on Action Time as follows:

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. 

Change 7: Modify text on the Fast ranging procedure:  
[In section 6.3.21.2.4 “Fast ranging”, on page 456, line 5, modify the paragraph 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 the earliest time (i.e., smallest value) for allocation of fast ranging opportunity that was committed by the target BSs recommended in the message.
Change 8: Modify Handover Support Field:  
[In section 11.7.12.5 “Handover Support Field”, on page 1218, modify the table as follows:

	Type

	Length
	Value (variable-length)
	Scope

	27
	1
	Bit #0: MDHO/FBSS HO supported when it is set to 1. When this bit is set to 0, the BS shall ignore Bits#1-#4.

Bit #1: MDHO DL RF Combining supported with monitoring MAPs from active BSs when this bit is set to 1

Bit #2: MDHO DL soft Combining supported with monitoring single MAP from anchor BS when this bit is set to 1.

Bit #3: MDHO DL soft combining supported with monitoring MAPs from active BSs when this bit is set to 1 

Bit #4: MDHO UL Multiple transmission is supported when this bit is set to 1

Bit #5: Seamless HO is supported when this bit is set to 1.

Bit #6: Additional action time is supported when this bit is set to 1.

Bits #6-7: Reserved, shall be set to zero
	REG-RSP 
REG-REQ
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