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1. Introduction
Load balancing has been discussed and addressed in IEEE C80216maint-08/013 ‎[1].  Basically, a preamble index override TLV is introduced in RNG-RSP message.  This TLV is used in conjunction with UL/DL frequency override TLV to identify the specific target BS.  As an alternative, MOB_BSHO-REQ/RSP can be used to initiate load balancing process.
Several issues are still not clear in the current Rev2 draft ‎[2].  Thus, this contribution provides further clarification for load balancing operation.
2. RNG-RSP approach
In order to balance load, serving BS may provide multiple candidate target frequencies for MS to choose.  Therefore, the BS can include multiple preamble index override TLV and multiple downlink frequency override TLV in the RNG-RSP message.  And if so, the preamble index override TLV and the associated downlink frequency override TLV shall be transmitted in pair.
3. MOB_BSHO-REQ/RSP approach

In the current standard, neighbor or serving BSID can be included in MOB_BSHO-REQ/RSP messages by BS to request HO or load balancing.  MS should be aware of the downlink center frequency associated with the given neighbor BSID.  MS may obtain this information by either reading DCD_settings compound TLV in MOB_NBR-ADV message, or by decoding DCD/UCD when performing scanning. 

However, it is not mandatory to include the DCD_settings compound TLV in the MOB_NBR-ADV message.  Meanwhile, scanning usually would cause some delay.  Thus, similar to RNG-RSP message, MOB_BSHO-REQ/RSP message can include downlink center frequency information to expedite the load balancing process.

4. Proposed Text

6.3.2.3.6 RNG-RSP (ranging response) message

[Insert the following paragraph after “Preamble Index Override”]
Preamble Index Override

Preamble Indices of new target BS(s) where the MS should redo ranging. If the TLV includes two or more Preamble Indices, the first one in the list is the most preferable and the second is the next preferable. When the TLV is used with Downlink frequency override TLV, the MS should redo ranging on the new DL channel identified by the Preamble Indices.

For load balancing purpose, the BS can include multiple pairs of preamble index override TLV and multiple downlink frequency override TLV in RNG-RSP message.

6.3.2.3.47 MOB_BSHO-REQ (BS HO request) message

[Change Table 150 as follows]
Table 150—MOB_BSHO-REQ message format

	Syntax
	Size (bit)
	Notes

	MOB_BSHO-REQ_Message_format() {
	-
	-

	   Management Message Type = 56
	8
	-

	   Mode
	3
	0b000: HO request 

0b001: MDHO/FBSS request: Anchor BS update with CID update 

0b010: MDHO/FBSS request: Anchor BS update without CID update 

0b011: MDHO/FBSS request: Diversity set update with CID update 

0b100: MDHO/FBSS request: Diversity set update without CID update 

0b101: MDHO/FBSS request: Diversity set update with CID update for newly added BS 

0b110: MDHO/FBSS request: Diversity set update with CID update and CQICH allocation for newly added BS 

0b111: Reserved load balancing

	   Padding
	5
	Shall be set to zero

	   ……
	…
	……

	   Else if (Mode == 0b111) {
	-
	

	      N_Recommended
	8
	-

	      HO operation mode
	1
	0: Recommended HO request. 

1: Mandatory HO request.

	      Resource Retain Flag
	1
	0: MS resource release. 

1: MS resource retain.

	      Unsolicited UL grant for HO-IND flag
	1
	0: BS will not allocate unsolicited UL grant for HO_IND 

1: BS will allocate unsolicited UL grant for HO_IND after ‘HO indication readiness time

	      Padding
	5
	Shall be set to zero

	      for (j = 0 ; j < N_Recommended; j++) {
	-
	N_Recommended can be derived from the known length of the message.

	         Neighbor BSID 
	48
	-

	         Target downlink center frequency
	32
	The downlink center frequency used by the BS that has the neighbor BSID

	         Service level prediction
	8
	-

	         Preamble index/Subchannel Index
	8
	

	         HO process optimization
	8
	

	         Network Assisted HO supported
	1
	Indicates that the BS supports Network Assisted HO.

	         HO_ID_included_indicator
	1
	To indicate if the field HO_IND is included.

	         HO_authorization policy indicator
	1
	To indicate whether security-related negotiation is used in HO procedure. 

0: Same authorization policy and MAC mode as in the serving BS 

1: The authorization policy for the target BS is negotiated.

	         Seamless HO mode flag
	1
	Indicates whether Seamless HO mode is supported 

0: not supported 

1: supported

	         If (HO_ID_included_indicator == 1) {
	-
	-

	            HO_ID
	8
	ID assigned for use in initial ranging to the target BS once this BS is selected as the target BS (see 11.5).

	         }
	-
	-

	         If (HO_authorization policy indicator == 1) {
	-
	-

	            HO_authorization_policy_support
	8
	Bit #0: RSA authorization 

Bit #1: EAP authorization 

Bit #2: Reserved 

Bit #3: HMAC supported 

Bit #4: CMAC supported 

Bit #5: 64-bit Short-HMAC 

Bit #6: 80-bit Short-HMAC 

Bit #7: 96-bit Short-HMAC

	         }
	
	

	         if(Seamless HO mode flag ==1){
	
	

	            CID update mode indicator
	1
	0: autonomous derivation 

1: block allocation

	            Pre-allocated Basic CID
	16
	Basic CID allocated by the target BS

	            Rejected Transport CID bitmap size
	4
	Length to be read (in bytes) 

0: all the Transport CIDs are accepted 

1-15: bitmap size, in bytes

	            if(CID update mode indicator == 0){
	
	-

	               Reserved
	3
	-

	            }
	-
	-

	            if(CID update mode indicator ==1){
	-
	-

	               N block
	3
	Number of blocks

	               if( N block == 1 ){
	-
	-

	                  First Transport CID in block
	16
	-

	               }
	
	

	               if( N block > 1 ){
	
	

	                  for( j = 0; j < N block; j++ ){
	
	

	                     First Transport CID in block
	16
	The first Transport CID in the block

	                     Number of Transport CIDs
	8
	Number of contiguous Transport CIDs in the block

	                  }
	
	

	               }
	
	

	               Rejected Transport CID bitmap
	variable
	This bitmap indicated Transport CID which is not accepted by the BS. The length of the parameter is defined by Rejected Transport CID bitmap size field.

	            }
	
	

	            Seamless HO Ranging Initiation Deadline
	8
	Time allowed for the MS to transmit RNG-REQ at the target BS during seamless HO. The time is spec-ified in units of 10 msec. Time starts at the time the message it is contained in (i.e., BSHO-REQ/RSP) is transmitted

	            N_SAIDs
	8
	Number of SAIDs that need to be reassigned. Pri-mary SAID is not counted. Primary SAID shall be the same as Basic CID. If only the primary SAID needs to be updated, N_SAID shall be set to 0.

	            for (i=0; i<N_SAIDs; i++){
	
	

	               New SAID
	16
	New SAID to be used

	            }
	
	

	            TEK Lifetime
	32
	Lifetime for the new TEKs at the TBS. Units: seconds

	         }
	
	

	       }
	
	

	    }
	
	

	   Action time
	8
	-

	   Padding 
	variable
	Padding bits to ensure byte aligned.

	   TLV encoded information
	variable
	TLV-specific.

	}
	-
	-


A BS shall generate MOB_BSHO-REQ messages in the format shown in Table 150. The following parameters shall be included in the MOB_BSHO-REQ message: 
Mode
Indicates which HO mode is for this HO request. 
0b000: HO request 
0b001: MDHO/FBSS request: Anchor BS update with CID update 0b010: MDHO/FBSS request: Anchor BS update without CID update 
0b011: MDHO/FBSS request: Diversity set update with CID update 
0b100: MDHO/FBSS request: Diversity set update without CID update 
0b101: MDHO/FBSS request: Diversity set update with CID update for newly added BS 0b110: MDHO/FBSS request: Diversity set update with CID update and CQICH allocation for newly added BS 
0b111: Reserved load balancing
……
6.3.2.3.49 MOB_BSHO-RSP (BS HO response) message

[Change Table 152 as follows]
Table 152—MOB_BSHO-RSP message format

	Syntax
	Size (bit)
	Notes

	MOB_BSHO-RSP_Message_format() {
	-
	-

	   Management Message Type = 58
	8
	-

	   Mode
	3
	0b000: HO request 

0b001: MDHO/FBSS request: Anchor BS update with CID update 

0b010: MDHO/FBSS request: Anchor BS update without CID update 

0b011: MDHO/FBSS request: Diversity set update with CID update 

0b100: MDHO/FBSS request: Diversity set update without CID update 

0b101: MDHO/FBSS request: Diversity set update with CID update for newly added BS 

0b110: MDHO/FBSS request: Diversity set update with CID update and CQICH allocation for newly added BS 

0b111: Reserved load balancing

	   Reserved
	5
	Shall be set to zero

	   ……
	
	……..

	   Else if (Mode == 0b111) {
	-
	

	      N_Recommended
	8
	-

	      HO operation mode
	1
	0: Recommended HO request. 

1: Mandatory HO request.

	      Resource Retain Flag
	1
	0: MS resource release. 

1: MS resource retain.

	      Unsolicited UL grant for HO-IND flag
	1
	0: BS will not allocate unsolicited UL grant for HO_IND 

1: BS will allocate unsolicited UL grant for HO_IND after ‘HO indication readiness time

	      Reserved
	5
	Shall be set to zero

	      for (j = 0 ; j < N_Recommended; j++) {
	-
	Neighbor BSs shall be presented in an order so that the first presented is the one most recommended and the last presented is the least recommended.

	         Neighbor BSID 
	48
	-

	         Target downlink center frequency
	32
	The downlink center frequency used by the BS that has the neighbor BSID

	         Preamble index/ Preamble Present and Sub- 

         channel Index
	8
	For the OFDMA PHY this parameter defines the PHY-specific preamble for the neighbor BS. For the OFDM PHY the 5 LSB contain the active DL subchannel index for the neighbor BS. The 3 MSB shall be reserved and set to 0b000.

	         Service level prediction
	8
	

	         HO process optimization
	8
	

	         Network Assisted HO supported
	1
	Indicates that the BS supports Network Assisted HO.

	         HO_ID_included_indicator
	1
	To indicate if the field HO_IND is included.

	         HO_authorization policy indicator
	1
	To indicate whether security-related negotiation is used in HO procedure. 

0: Same authorization policy and MAC mode as in the serving BS 

1: The authorization policy for the target BS is negotiated.

	         Seamless HO mode flag
	1
	Indicates whether Seamless HO mode is supported 

0: not supported 

1: supported

	         Reserved
	4
	Shall be set to zero

	         If (HO_ID_included_indicator == 1) {
	-
	-

	            HO_ID
	8
	ID assigned for use in initial ranging to the target BS once this BS is selected as the target BS

	         }
	-
	-

	         If (HO_authorization policy indicator == 1) {
	-
	-

	            HO_authorization_policy_support
	8
	Bit #0: RSA authorization 

Bit #1: EAP authorization 

Bit #2: Reserved 

Bit #3: HMAC supported 

Bit #4: CMAC supported 

Bit #5: 64-bit Short-HMAC 

Bit #6: 80-bit Short-HMAC 

Bit #7: 96-bit Short-HMAC

	           }
	
	

	         }
	
	

	         if(Seamless HO mode flag ==1){
	
	

	            CID update mode indicator
	1
	0: autonomous derivation 

1: block allocation

	            Pre-allocated Basic CID
	16
	Basic CID allocated by the target BS

	            Rejected Transport CID bitmap size
	4
	Length to be read (in bytes) 

0: all the Transport CIDs are accepted 

1-15: bitmap size, in bytes

	            if(CID update mode indicator == 0){
	
	-

	               Reserved
	3
	-

	            }
	-
	-

	            if(CID update mode indicator ==1){
	-
	-

	               N block
	3
	Number of blocks

	               if( N block == 1 ){
	-
	-

	                  First Transport CID in block
	16
	-

	               }
	
	

	               if( N block > 1 ){
	
	

	                  for( j = 0; j < N block; j++ ){
	
	

	                     First Transport CID in block
	16
	The first Transport CID in the block

	                     Number of Transport CIDs
	8
	Number of contiguous Transport CIDs in the block

	                  }
	
	

	               }
	
	

	               Rejected Transport CID bitmap
	variable
	This bitmap indicated Transport CID which is not accepted by the BS. The length of the parameter is defined by Rejected Transport CID bitmap size field.

	            }
	
	

	            Seamless HO Ranging Initiation Deadline
	8
	Time allowed for the MS to transmit RNG-REQ at the target BS during seamless HO. The time is spec-ified in units of 10 msec. Time starts at the time the message it is contained in (i.e., BSHO-REQ/RSP) is transmitted

	            N_SAIDs
	8
	Number of SAIDs that need to be reassigned. Pri-mary SAID is not counted. Primary SAID shall be the same as Basic CID. If only the primary SAID needs to be updated, N_SAID shall be set to 0.

	            for (i=0; i<N_SAIDs; i++){
	
	

	               New SAID
	16
	New SAID to be used

	            }
	
	

	            TEK Lifetime
	32
	Lifetime for the new TEKs at the TBS. Units: seconds

	         }
	
	

	       }
	
	

	    }
	
	

	   }
	
	

	   Padding 
	variable
	Padding bits to ensure byte aligned.

	   TLV encoded information
	variable
	TLV-specific.

	}
	-
	-
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