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Nokia
1. Introduction
The contribution proposes the text on multi-radio coexistence for 802.16m amendment. The proposed text is developed so that it can be readily combined with IEEE P802.16 Rev2/D9 [1], it is compliant to the 802.16m SRD [2] and the 802.16m SDD [3], and it follows the style and format guidelines in [4].

2. References

[1] IEEE P802.16 Rev2/D9, “Draft IEEE Standard for Local and Metropolitan Area Networks: Air Interface 
for Broadband Wireless Access”

[2] IEEE 802.16m-07/002r8, “802.16m System Requirements” 

[3] IEEE 802.16m-08/003r7, “The Draft IEEE 802.16m System Description Document”

[4] IEEE 802.16m-08/043, “Style guide for writing the IEEE 802.16m amendment”
4. Abbreviation and acronyms 

CLC: 
Co-Located Coexistence
15.2.x Multi-Radio Coexistence
15.2.x.1 Co-Located Coexistence (CLC) Class

AMS conducts pre-negotiated periodic absences from the serving ABS, and the time pattern of such periodic absence is referred by ABS and AMS as Co-Located Coexistence (CLC) class.
Terminologies used in this section:
· CLC active interval: the time duration of a CLC class designated for co-located non 802.16 radio activities. 
· CLC active cycle: the time interval of the active pattern of a CLC class repeating 
· CLC active ratio: the time ratio of CLC active intervals to CLC active cycle of a CLC class

There are three types of CLC classes, and they differ from each other in terms of the unit of CLC active cycle and interval, and the owner of the starting time. 
· Type I CLC class: the time unit of CLC active cycle is microsecond, the time unit of CLC active interval is subframe, and the AMS determines the starting time of the class. 
· Type II CLC class: the time unit of CLC active cycle is frame, the time unit of CLC active interval is subframe, and the serving ABS determines the starting time of the class. 
· Type III CLC class: the time unit of CLC active interval is superframe, there is only one active interval, and the serving ABS determines the starting time of the class. 
· For all three types, the AMS determines CLC active interval, ratio, and cycle. 
Type I CLC class is recommended for non 802.16 radio activity that has stringent timing requirements or/and can not align with frame boundary. Otherwise, Type II CLC class is recommended for better scheduling flexibility. Type III CLC class is recommended for continuous non-802.16 radio activity that lasts long time. 
Support of all three types of CLC classes is mandatory for ABS, and optional for AMS.
The serving ABS manages each type of CLC class with the following three limits: 
· Ri: maximum CLC active ratio (%) 

· Ti: maximum CLC active interval

· Ni: maximum number of active CLC classes of the type
Here i is set to 1, 2, and 3 to indicate Type I, II, and III CLC class, respectively. 
ABS may include the CLC Limits in REG-RSP to indicate the limits for Type-I and Type-II, and they shall be set not less than the default values in Table X1. If not specified in REG-RSP, all three limits shall assume the values in Table X1.
Table X1: Default CLC limits

	
	Ni
	Ri
	Ti

	Type-I
	1
	5%
	8 subframes 

	Type-II
	1
	30%
	64 subframes

	Type-III
	1
	not applicable
	150 superframes


The serving ABS shall not schedule Assignment IE (MAP), data, and HARQ feedback of the AMS’s allocations in the CLC active interval of an active CLC class. Whether only DL or only UL or both are prohibited depends on the configuration of the CLC class indicated in the MOB_CLC_REQ. The default is both DL and UL allocations are prohibited. 
The ABS and AMS should set the starting time of a CLC class appropriately to prevent its CLC active interval from overlapping with SFH (super-frame header) as much as possible. 
When the allocation of data or HARQ feedback due to synchronous HARQ retransmission overlaps with a CLC active interval, if the CLC active interval is equal to or shorter than one frame, ABS and AMS shall cancel the allocation locally, and ABS shall reschedule it after the end of the CLC active interval. The allocation for future retransmission shall be synchronously scheduled according to the rescheduled allocation. Otherwise, if the CLC active interval is longer than one frame, the current allocation shall remain unchanged. 

· Fig. X1 explains how it works. Wherein, the pre-allocated 1st retransmission falls in a CLC active interval, and the serving ABS reschedules it to next available subframe. The static time relevance to the initial transmission is no longer valid, and the serving ABS sends new MAP information to notify AMS where the rescheduled allocation is. Then, the serving ABS synchronously schedules the 2nd retransmission according to the rescheduled 1st retransmission.
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Fig. X1: Rescheduling for Synchronous HARQ to Avoid CLC Active Interval 
When the allocation of initial transmission due to group scheduling overlaps with a CLC active interval, if the CLC active interval is equal to or shorter than one frame, ABS shall reschedule it after the end of the CLC active interval. Otherwise, if the CLC active interval is longer than one frame, the current allocation shall remain unchanged.
The parameters for CLC class (settings) are specified as follows: 

-- Si: start superframe number  
-- Fi: start frame index, only applicable to Type I and II 
-- fi: start subframe index, only applicable to Type I
-- ai: time duration of CLC active intervals in each cycle (subframe for Type I and II, superframe for Type III) 
-- bi: time duration of CLC active cycle (microsecond for Type I, frame for Type II), only applicable to Type I and II 
Here, i is set to 1, 2, and 3 to indicate Type I, II, and III CLC class respectively. 
The combination of the start superframe number and the start frame index indicates in which frame the first CLC active cycle starts. The start subframe index further indicates in which subframe the first CLC active cycle of a Type I CLC class starts in a frame. 
The following parameters are needed in addition to Ni, Ri, and Ti in determining whether a CLC class meets the CLC limits:

-- ni: number of currently active CLC classes of the type for the requesting AMS
-- s: latency limit (millisecond) 

-- d: latency margin (millisecond) 

The latency limit indicates the minimum value of the Maximum Latency parameter of all active service flows of the requesting AMS. It shall assume infinite if none of the active service flows of the requesting AMS has explicitly configured the Maximum Latency parameter. The latency margin provides additional time for meeting the Maximum Latency requirement of all active service flows of the requesting AMS, and shall be set to 10ms. 

The serving ABS shall consider a Type-I or Type-II CLC class of the AMS as meeting the CLC limits, if all following conditions are met, and as violating the CLC limits, if any of the following conditions is not met.  
· ai 
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 min(Ti, (s – d)/5 x 8) 
· ni < Ni
· ai/(8 x floor(bi/pi)) 
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 Ri    (p1 = 5000, p2 = 1)
The serving ABS shall consider a Type-III CLC class as meeting the CLC limits, if all following conditions are met, and as violating the CLC limits, if any of the following conditions is not met.
· a3 
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 T3 
· n3 < N3
· The AMS only has Best-Effort service flows active 
The serving ABS shall accept a request from the AMS to activate a CLC class, and honor it (i.e. not unsolicited deactivate or change it after activation) if the CLC class meets the CLC limits. The serving ABS may reject the request, or deactivate an active CLC class, if the CLC class violates the CLC limits. 

The AMS and the serving ABS may activate only one Type I or Type II CLC class after Basic Capability Negotiation (SBC-REQ/RSP) by using Compressed_MOB_CLC-REQ/RSP in SBC-REQ/RSP. In this case, the CLC class parameters shall always be set within the default CLC limits as shown in Table X1. 
[Editor’s note: this paragraph may be revised when network entry procedure is known in details]   

The AMS shall request to activate Type III CLC class in the connected state by sending MOB_CLC-REQ. After the currently active Type III CLC class ends, the AMS shall wait for at least 5 min to request another Type III CLC class. The AMS may request to active one or several Type I or Type II CLC classes in the connected state by sending MOB_CLC-REQ. 
The serving ABS should response with MOB_CLC-RSP before the start time defined in MOB_CLC-REQ. If the AMS receives MOB_CLC-RSP after the starting time of a Type I or II CLC class that it activates, the AMS shall still consider the CLC class as active and starting at the beginning of the next CLC active cycle. If the class is Type III, the AMS shall still consider the CLC class as active, starting immediately, and ending before the superframe with the superframe number equal to S3 + a3. If the ABS sends MOB_CLC-RSP after the start time, the ABS and the AMS shall activate the CLC class at the beginning of the next CLC active cycle. 

An active CLC class shall remain active until it has been deactivated by the AMS no matter whether the AMS is in active mode, sleep mode, or scanning mode. The AMS may skip scanning operation in a scan interval if it overlaps with a CLC active interval. The AMS and the serving ABS shall locally deactivate all CLC classes after the AMS enters idle state. 
The AMS shall locally suspend all active CLC classes after receiving MOB_BSHO-REQ or sending MOB_MSHO-REQ, and reactivate them with the new serving ABS by sending Active_CLC_Class_Parameters in RNG-REQ. The CLC active cycle and interval parameters shall remain the same, and the start time shall be set to the beginning of the next CLC cycle according to Active_CLC_Class_Parameters. The AMS and the serving ABS shall automatically reactivate the suspended CLC classes if the handover is cancelled. 

The AMS shall wait for at least [100ms] to transmit another MOB_CLC-REQ, after it has transmitted a MOB_CLC-REQ successfully. 

The AMS shall wait for at least [1 second] to transmit another MOB_CLC-REQ, after it has received a MOB_CLC-RSP successfully. 
[Editor’s note: the values in the above brackets will be revised to be consistent with other management message re-transmission] 
Figure X2 shows the example of a Type I CLC class, , in which the start subframe index is set to 3, the CLC active interval is set to 8 subframes, and the CLC active cycle is set to 102400 microseconds. 
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Figure X2 Type I CLC Class Example

Figure X3 shows the example of a Type II CLC class, in which the 8-bit bitmap is used to indicate which subframe is CLC active interval in a frame. 
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Figure X3 Type II CLC Class Example A
Figure X4 shows the example of a Type II CLC class, in which the CLC active interval is set to 48 subframes and the CLC active cycle is set to 20 frames. 
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Figure X4 Type II CLC Class Example B 
[Editor’s note: detailed specifications on CLC Limits, Active_CLC_Class_Parameters, Compressed_MOB_CLC-REQ/RSP, and MOB_CLC-REQ/RSP will be included in the future contributions] 
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