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CINR calculation for scan and handover purposes 
Daniel Cohn, Ariel Doubchak
Alvarion
Problem Statement
According to P802.16Rev2/D8 section 8.4.12.3, the MS calculates CINR for handover purposes:

· For SBS, according to the number of subcarriers indicated in the DL Frame Prefix "Used subchannel bitmap" field. 

· For NBS, according to bit #7 of preamble index as advertised in the NBR-ADV message

For frame structures with different reuse schemes, this indicates that handover decisions should be taken according to the first zone reuse scheme. This can lead to undesirable behavior as will be shown in the following examples.

In addition, there is no indication as to how the CINR should be calculated for the purposes of determining whether CINR-based (type 0x0) scan triggers conditions are reached.

Example 1 – Reuse 1 and 3 in the same frame in single FA deployment
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In the frame structure shown in the figure above, the first zone is transmitted in a reuse-3 scheme while the second zone is transmitted in a reuse-1 scheme. This mechanism is typically used to improve message reliability in the first zone and increase capacity in the second zone.

In this structure, the second zone is the most sensitive to cell-edge conditions and therefore it is logical to assume that handover decisions should be taken according to this zone. However, according to the rule in 8.4.12.3, handover decisions are taken according to the first zone so it leads to scenarios where data transmission in the second zone is highly impaired but the MS still does not initiate handover to a better BS.  

Example 2 – Reuse 1 and 3 in the same frame in multiple FA deployment
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In the scenario shown in the figure above, the frame structure is the same as in example 1. Numbers 1, 2 and 3 represent different frequency channels while letters a, b and c denote the segment used by each BS.

In addition to the handover decision problem explained above, in this scenario there is a more severe problem with cell selection. The depicted MS should clearly select BS 1a over 2a and 2b due to the higher interference experienced in frequency channel 2 in the second zone (reuse 1). However, if the MS follows the rule in 8.4.12.3, it will not relate to the interference from BS 2a and it will select BS 2b which will is clearly undesirable for second zone traffic.

Example 3 – Different reuse schemes in time 
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The figure above shows a scheme where the BS alternates the reuse scheme in odd and even frames, to achieve the same goals as in example 1 but with a different frame structure. In this scenario, the rule above is clearly not applicable as the used subchannel bitmap will change from frame to frame and the MS will not be able to average the CINR across different frames.

Proposed Solution
We propose to provide greater flexibility by allowing the BS to indicate which reuse scheme should be followed for SBS CINR calculation for scan and  handover purposes the same way as is done for the NBS. For this purpose, we propose using bits #6 and #7 of the NBR-ADV current skip-optional-fields bitmap, as explained below. This proposal maintains backward compatibility with Rev2/D8 as it reverts to the current specification when the bits are set to zero.
Change table 144 to:

	Syntax
	Size (bit)
	Notes

	MOB_NBR_ADV_Message_format(){
	—
	—

	Management Message Type = 53
	—
	—

	Skip-optional-fields bitmap
	8
6
	Bit [0]: if set to 1, omit Operator ID field.

Bit [1]: if set to 1, omit NBR BS ID field.

Bit [2]: if set to 1, omit HO process optimization field.

Bit [3]: if set to 1, omit QoS related fields.
 Bit [4]–[7]: Reserved.
Bit [4]–[5]: Reserved.

	Reuse factor for SBS CINR calculation for scan and handover
	2
	00 - Physical SBS CINR for scan or handover triggers shall be calculated according to the number of subcarriers indicated in the DL Frame Prefix "Used subchannel bitmap" field. If the number of used subcarriers is lower than or equal to one third of the total number of subcarriers, then CINR shall be computed according to the rule detailed in 8.4.12.3 for frequency reuse configuration = 3. Otherwise the CINR shall be computed according to the rule detailed in 8.4.12.3 for frequency reuse configuration = 1

10 – Physical SBS CINR for scan or handover triggers shall be calculated according to the rule detailed in 8.4.12.3 for frequency reuse configuration = 1

01 – Physical SBS CINR for scan or handover triggers shall be calculated according to the rule detailed in 8.4.12.3 for frequency reuse configuration = 3

11 – reserved

	If (Skip-optional-fields-[0] = 0) {
	—
	—

	Operator ID
	24
	Identifier of the network provider

	}
	—
	—

	Configuration Change Count
	8
	Incremented each time the information for the associated neighbor BS has changed.

	Fragmentation Index
	4
	Indicates the current fragmentation index.

	Total Fragmentation
	4
	Indicates the total number of fragmentations.

	N_NEIGHBORS
	8
	—

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

	Length
	8
	Length of message information including all fields within the FOR loop.

	PHY Profile ID
	8
	—

	if (FA Index Indicator == 1) {
	—
	—

	FA Index
	8
	Frequency assignment index. This field is present only if the FA index indicator in PHY profile ID is set.

	}
	—
	—

	if (BS EIRP Indicator == 1) {
	—
	—

	BS EIRP
	8
	Signed Integer from –128 to 127 in unit of dBm This

field is present only if the BS EIRP indicator is set in

PHY Profile ID. Otherwise, the BS has the same EIRP as the serving BS.

	}
	—
	—

	if (Skip-optional-fields[1] = 0) {
	—
	—

	Neighbor BSID
	24
	This is an optional field for OFDMA PHY, and it is omitted or skipped if Skip Optional Fields flag = 1.

	}
	—
	—

	Preamble Index/Subchannel Index
	8
	For the OFDMA PHY this parameter defines the PHY

specific preamble. For the OFDM PHY, the 5 LSB

contain the active DL subchannel index and the

3 MSB shall be Reserved and set to ‘0b000’.

For OFDMA PHY, bit 7 is used to indicate the reuse

factor of the neighbor for purpose of CINR measurement

for handoff. A value of '0' indicates a reuse factor

of 1 and a value of '1' indicates reuse factor of 3.

For OFDMA PHY, bit #6 to bit #0 represent the preamble

index of the neighbor BS.


	if (Skip-optional-fields[2] = 0) {
	—
	—

	HO Process Optimization
	8
	HO Process Optimization is provided as part of this

message is indicative only. HO process requirements

may change at time of actual HO. For each Bit location,

a value of ‘0’ indicates the associated reentry

management messages shall be required, a value of

‘1’ indicates the reentry management message may be

omitted. Regardless of the HO Process Optimization

TLV settings, the target BS may send unsolicited

SBC-RSP and/ or REG-RSP management messages

Bit #0: Omit SBC-REQ/RSP management messages

during re-entry processing

Bit #1: Omit PKM Authentication phase except TEK

phase during current re-entry processing

Bit #2: Omit PKM TEK creation phase during reentry

processing

Bit #3: Omit Network Address Acquisition management

messages during current reentry processing

Bit #4: Omit Time of Day Acquisition management

messages during current reentry processing

Bit #5: Omit TFTP management messages during current

re-entry processing

Bit #6: Full service and operational state transfer or

sharing between serving BS and target BS (All static

and dynamic context, e.g., ARQ window contents,

timers, counters, state machines)

Bit #7: Omit REG-REQ/RSP management during current

re-entry processing.

	}
	—
	—

	if (Skip-optional-fields-[3] = 0) {
	—
	—

	Scheduling Service Supported
	8
	Bitmap to indicate if BS supports a particular

scheduling service. 1 indicates support, 0 indicates not

support:

Bit #0: Unsolicited grant service (UGS)

Bit #1: Real-time polling service (rtPS)

Bit #2: Non-real-time polling service (nrtPS)

Bit #3: Best effort (BE) service

Bit #4: Extended real-time polling service (ertPS)

If the value of bit 0 through bit 4 is 0b00000, it indicates

no information on service available.

Bits #5–7: Reserved; shall be set to zero.


	}
	—
	—

	DCD Configuration Change Count
	4
	This represents the 4 LSBs of the neighbor BS current

DCD configuration change count.


	UCD Configuration Change Count
	4
	This represents the 4 LSBs of the neighbor BS current

UCD configuration change count.


	TLV Encoded Neighbor information
	Variable
	TLV-specific.


	}
	—
	—

	}
	—
	—


Change Section 8.4.12.3, fifth paragraph, to:

If a physical CINR measurement is made for the purpose of computing a scan or handover trigger (Table 576) the CINR metric for the serving BS and the neighbor BS shall be estimates of the physical CINR measured on

the preambles. For the serving BS, the physical CINR shall be computed according to the reuse factor indicated in the MOB_NBR-ADV “Reuse factor for SBS CINR calculation for scan and handover” field (Table 144).  number of subcarriers indicated in the DL Frame Prefix "Used subchannel bitmap" field. If the number of used

subcarriers is lower than or equal to one third of the total number of subcarriers, then CINR shall be

computed according to the rule detailed above for frequency reuse configuration = 3. Otherwise the CINR

shall be computed according to the rule detailed above for frequency reuse configuration = 1. For the

neighbor BS the physical CINR shall be computed according to the reuse factor indicated in MOB_NBR-ADV

"Preamble Index/Subchannel Index" field (Table 144). The reuse factor indicated in the MOB_NBR-ADV "Preamble Index/Subchannel Index" field (Table 144) for each advertised neighbor BS shall be the same as the “Reuse factor for SBS CINR calculation for scan and handover” indicated by that neighbor BS in its MOB_NBR-ADV. After the MS performs handover to a new serving BS, it shall compute physical CINR for scan and handover purposes using the reuse factor indicated in the MOB_NBR-ADV "Preamble Index/Subchannel Index" field advertised by the previous serving BS until it receives a MOB_NBR-ADV from the new serving BS. 
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