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PS editor note: the clause numbering for this document is based on draft 0.7

Clause 5 General Description

MkS Editor note: Text needed and not included now.

6.0 Layer Management

MkS Editor note: Additional changes will be needed to reflect EPS Set as a new parameter.  These changes are not included here.
Clause 7

7.5.11 EPS Configuration Request

MkS Editor note: Eliminate this command in D07

7.5.12 EPS Configuration Response

MkS Editor note: Eliminate this command in D07

7.5.13 EPS PS Configuration Response

MkS Editor note: Eliminate this command and replace the Action Commands shown below

7.5.13.1 EPS Action command

This command is found in Figure 1 along with the interpretation of the fields as shown in Figure 2. 

7.5.13.2 EPS Action response
This command is found in Figure 1 along with the interpretation of the field as shown in Figure 3.

This is used to create and maintain EPS Sets as well as EPS Set membership.  When an EPS Set is confirmed as created, the PNC shall begin keeping the time base specified for that EPS Set.  

Octets:2
2
1
1
2
4

Command type
Length (=2 or 8 based on request type)
Request type
EPSSet value
EPSTime
EPSNext

Figure 1 PS PNC configuration command/response

Request type
EPS set value
EPSTime & EPSNext

Release request (0 value)
Value Required
Not present

New request (1 value)
Set to 0
Required

Place me in set request (2 value)
Value Required
Not present

Give me information on the EPS set request  (3 value)
Value Required
Not present

Figure 2 Request entries

Reply type
EPS set value
EPSTime & EPSNext

Release confirm (0 value)
Value released
Not present

New confirm (1 value)
New value provided
Not present

Place me in set confirm (2 value)
Value of set place into
Not present

Give me information on the EPS set response (3 value)
Value Required
Part of reply

Failure code (values as necessary)
Set to 0
Not present

Figure 3 Response entries

Mks Editor Note: Failure codes values table needed for: Incorrect Command Length, Already a Member, EPS Set Does Not Exist, Cannot Create New Set, Illegal Command,

7.5.14 DEV to PNC PS information 

 MkS Editors Note: Keep this command in D07.  It is needed to give the PNC information about PS capabilities to the PNC.

MkS Editors Note: D07, Table 63, printed page 80, line 18-19. Fix momentary command entry.

Command type

Hex value
Command name

0x0002
Channel time request (enhancement)

0x0003
Channel time grant (enhancement)

0x0015
EPS configuration request

0x0016
EPS configuration response

0x0017
PS PNC configuration command

0x0018
DEV to PNC PS information

0x0019
Switch to ACTIVE mode 

0x001a
Switch to EPS mode 

0x001b
Momentary EPS CTA slot




MkS Editors note: D07 The channel time request block with will have to be modified to include a field for “EPS Set”.   Since the entire structure is TBD, I am not including it here.
7.5.5.1 Channel time request

.

.

.

MkS Editors note: D07 printed page 85, line 17-21.  

Replace paragraph with text below.

EPS status indicates whether the CTA requested is for ACTIVE mode channel time or EPS mode channel time. The PNC shall maintain separate ACTIVE mode type CTAs and EPS mode type CTAs.  Values of 0, or 1 are used for making ACTIVE mode channel time requests, and the value of 2 is used for making EPS mode channel time requests.

For a device for without EPS capability: A value of 1 shall be used for an ACTIVE mode channel time request.

For an EPS capable device, a value of 0 or 1, shall be used for an ACTIVE mode channel time request and a value of 2 shall be used for an EPS mode channel time request. 

The difference between using a 0 and a 1 EPS status is the persistence of the CTR.  The values 0 and 1 are used to tell the PNC whether it should delete this CTR when the “Switch to EPS mode” command is received by the PNC.  A 0 indicates that the PNC shall delete this CTR and de-allocate the associated channel time, and a 1 indicates that the PNC shall retain the CTR, and if possible, return the channel time to the device when the PNC it the device returns to ACTIVE mode from EPS mode. 

The EPS status value of 2 is used to create an EPS channel time request.  The PNC shall create and retain this EPS CTR based on this request.   If possible, the PNC shall provide the requested channel time when the PNC switches the device back to EPS mode from ACTIVE mode.

See section 8.x.c.m for details about CTA management.

All other values of EPS status are reserved. 

MkS Editors note: It is my suggestion that management time slot allocation be made by a by using one of the reserved EPS status bits as a flag. The PNC and the DEV should be clear that this is what the DEV is requesting.

MkS Editors note: I have deleted the use of the value 3 in the EPS status field (broadcast/multicast) until a specific reason for this feature is indicated to the MAC group. No one seems to know why … …. it was put in.

7.5.17  Momentary EPS CTA slot command.

The structure of the command is indicated in Figure zz. This command instructs the PNC to use the EPS CTR slot size during the next scheduled EPS superframe. This is the equivalent to replacing the next WAKE beacons scheduled EPS CTA, with an EPS CTA containing the slot size specified in the EPS CTR. This substitution is only in effect for one EPS superframe.  Thus, if the WAKE beacon already had an EPS slot, there is no change to the CTA.  If the EPS CTA scheduled was a null CTA, then the null CTA shall be replaced with a non-zero CTA, the length specified by the EPS CTR for that DEV. 

7.4.11 Channel time allocation (CTA) element

MkS Editors note: The text does not change until D07 printed page 78, line 27.  Replace lines 27-37 with the following text.  I have taken the liberty to include the “Slot End Time” field in the CTA element and to allow for the possibility of an MTS slot designator.  

MkS Editors note: Highlighted and italicized words are used for Slot End Time implementation of CTA element.

The next two (four) bytes in the CTA block are used to describe the location of the time slot for the specified Source DEV, Destination DEV, and Stream ID.  

The Beacon-Time bit of the CTA Control field (Figure xxcb) shall be set by the PNC to indicate how these two (four) bytes will be interpreted. The interpretation of these bytes is independent of whether the DEV is in ACTIVE mode or EPS mode.

If the DEV has a time slot in the current superframe, the Beacon-Time bit of the CTA Control field (see Figure xxcc) shall be set to 0 by the PNC.  This 0 indicates that the two (four) bytes are set to the Slot Start time (and Slot Stop time). The Slot Start time field indicates the start time of the time slot. The value of this field is always relative to the start of the start of transmission of beacon frame from the PNC. The resolution of this field is 8 s and so the range is [0-524280] s.  The Slot Stop time is also relative to the start of the beacon frame and in the same units. The Slot Stop time is Slot Start time of the next GTS slot minus the aSlotGuardTime. 

In EPS mode only, the values of Slot Start time and Slot Stop time may both be zero indicating a null CTA.  The EPS DEVs, shall be powered up to listen to this beacon, but not have time allocated for data transmission.

If the DEV has no time slot in the current superframe, then the Beacon-Time bit of the CTA Control field shall be set to 1 by the PNC.  The 1 indicates that the two (four) bytes after the Destination DEV are interpreted as the 2 LSBs of the Next Slot Beacon Number (as the Next Slot Beacon Number).  This is the Beacon Count for the future superframe containing a time slot for the DEV in ACTIVE mode of the next WAKE superframe for the DEV in EPS mode.  

The next byte contains the Stream ID assigned by the PNC in response to the channel time request associated with this CTA element. 

The CTA Control field is shown in Figure xxcb.  It contains bits that shall be set by the PNC.  The first bit is CTA Type.  This specifies whether the Source DEV and Destination DEV are in ACTIVE mode (0) or EPS mode (1). 

The second bit is Beacon-Time, which was described previously in this section.

The remaining 6 bits are reserved.
Figure 18—Channel time allocation element

MkS Editors Note: no change to figure 18.

Slot start time and Slot end time are in 8 s resolution, or the next slot beacon number is the beacon number of the next occurrence of this time slot.  

MkS Editors Note: In the first alternative of figure 19, the two LSB’s of the Beacon Number are used in the Next Slot Beacon Number.





 

      


Figure 19—Channel time allocation block


Figure xxcb — CTA Control octet of channel time allocation block

Type of activity for destination DEV 


Timing octets
CTA Control octet



Time-Beacon


CTA Type



ACTIVE CTA

Slot present in this superframe


ACTIVE CTA Start - Stop
0
0

ACTIVE CTA

No slot in this superframe


ACTIVE CTA 

Next CTA slot superframe


1


0

EPS CTA

A WAKE superframe

EPS CTA slot


Start - Stop
0
1

No slot, just WAKE


Null (zero length)



Momentary EPS CTA slot


Start - Stop



EPS CTA

 Not a WAKE superframe


EPSNext

(Next WAKE superframe)


1
1



Figure xxcc 

8.x.o.p  Overview of Power Management
8.x.o.p.1 Power Management Definitions

EPS mode
EPS mode is Enhanced Power Save, a power management technique offered by this standard for battery-powered devices to attain the longest operating time. 

EPSTime  
The fundamental operating parameter for EPS mode. It is the nominal time value for the inter-wake periods for EPS DEVs. The actual wake beacon is the beacon for the superframe when the nominal time is reached. 

EPSNext 
EPS Next is a beacon number value for the very next wake beacon for an EPS set. 
First, the initial beacon number value to communicate to a requesting DEV, the beacon number for the very next wake beacon for an EPS set.

EPS set 
A grouping of DEVs where at least one member of the group will use EPS mode. A single EPS set shares a common EPSTime and a common EPSNext.

EPS CTA
A type of  Channel Time Allocations element generated as a result of a Channel Time Request made with the EPS status field set to 2.  

Wake beacon is the actual beacon that an EPS DEV will listen to. Otherwise, the EPS mode DEV can be presumed to be unavailable for communications.  The wake beacon calculated by the PNC based on the EPS Set specifed by the device.

awake
Not asleep 

.

ACTIVE  
This mode is the default mode after a device joins the piconet.  A device in ACTIVE mode listens to every beacon and uses time slots specified by ACTIVE-type channel time allocation (CTA) elements.

ACTIVE CTA 
A type of Channel Time Allocation element generated as a result of a Channel Time Request made with the EPS status field set to 0 or 1.

powered
A powered device is a device that is either listening to the superframe or transmitting in the superframe. 

RPS 
The mode of a device that reduces its power level for part, and only part, of a superframe, excluding the beacon.

.

Wake duration
 The portion of the superframe beginning with the wake beacon that a DEV operating in EPS mode will remain awake.

Power management has 2 main modes: ACTIVE and Extended Power Save (EPS). EPS has a total of 2 sub-modes: EPS-WAKE, and EPS-SLEEP.  All devices regardless of capabilities shall power up in ACTIVE mode..

Here is an explanation of what devices shall do in each state:

1.  ACTIVE

A device in the ACTIVE mode shall listen to every beacon 

2. EPS

A device in the EPS mode shall listen to beacons when it is in the EPS-WAKE state and not listen to beacons when it is in the EPS-SLEEP state.  A device may be not be fully powered in the EPS-SLEEP state.
8.x.c.m  Overview of CTA Management 

CTA elements once specified by CTRs, and confirmed by the PNC, shall be present in every beacon.  An EPS CTA is the CTA of a DEV in EPS mode.  An ACTIVE CTA is the CTA of a DEV in ACTIVE mode.  If a DEV does not have an ACTIVE or EPS slot in a particular superframe, the PNC shall include a CTA with the Beacon Number of the next ACTIVE or EPS time slot according to the CTA block definitions of section 7.?.?.?.  The value 1 in the Time-Beacon field of the CTA Control field indicates that a beacon number is being specified by the CTA element. 

The mode of a DEV shall be switched by sending a “Switch to EPS mode” command or a “Switch to ACTIVE mode” command to the PNC.  The appearance of the corresponding CTA element in the beacon with the CTA mode bit set to the correct value, shall indicate that the PNC actually executed the command.

The constant presence of CTA element may be used in any beacon to read the CTA mode of a device as well as the slot or beacon number value needed to communicate with that device.   This allows any member of the network to re-synchronize with other members via the information in a single beacon.

8.x.x.x EPS Mode and EPS Time Slots
The creation of an ACTIVE CTA in a beacon by the PNC is entirely the result of an ACTIVE Channel Time Request.  The creation of an EPS CTA in a beacon by the PNC is the result of an EPS Channel Time Request, however, there is one additional requirement placed on a DEV for the creation of the EPS CTA.  The DEV shall be a member of at least one EPS Set.  The DEV shall first become a member of an EPS Set, and shall then issue an EPS Channel Time Request using the number of an EPS set to which it belongs as a parameter. 

MkS Editors note: We need to add “EPS Set” as a new field to the Channel Time Request.  I have not done this yet.

 The PNC shall decline the EPS Channel Time Request if the DEV is not a member of the EPS Set specified, which could be due to the condition that the EPS set does not exist.

The following applies to a device that is in EPS mode.  The EPS Set and the EPS Channel Time Request are used together by the PNC to create the EPS CTAs, and time slots with the correct characteristics and at the correct times.  

The role of the EPS Set is to establish a sharable time base for the occurrence of periodic EPS time slots. This time base shall be kept by the PNC with the same precision of an actual slot occurring at the rate specified by EPSTime, and starting on the beacon number specified by EPSNext. 

 Once an EPS set is established by a DEV, who becomes its  first member, the PNC shall repeatedly update EPSNext with the beacon number associated with the end of the next EPSTime interval.  When a DEV retrieves information about the EPS Set, it knows which future beacon will be the next WAKE beacon.

The role of the EPS CTR is to specify the size of the EPS time slots used for data, and the proportion 1:N of EPSTime time slots that will be of the length specified by the Channel Time Request Block, CTRB (Section 7.5.5.1, Figure 25).  For an EPS CTR, the Duration Between Slots field shall specify the value of N, such that 1:N is the fraction of EPS time slots that can be used for data.  For example: if the value of N is 1, then every EPS CTA has the slot duration specified by the CTR.  If instead, the value of  N is 4, then 1 EPS CTA has a CTRB specified size out of each 4 slots.  In any case, each data slot is followed by N-1 null EPS slots (zero length).  If the device specifies N as 0, then the PNC shall create all EPS CTA time slots associated with the CTRB as zero length slots.  A zero length EPS CTA slot shall be designated by the PNC setting the Slot Start Time field (and Slot End Time field) to 0 in the EPS CTA block.

After 2 or more EPS mode CTA devices have submitted EPS type CTRBs with the same EPS Set value, the PNC shall give them time slots that are close to each other in the EPS superframe.  

The “Momentary Substitute EPS CTA”  forces  an EPS CTA into the next WAKE beacon.  It may be given by a source DEV by sending it in superframe prior to the desired WAKE superframe. The PNC shall create an EPS CTA in the next WAKE superframe with a slot size specified by the original EPS CTR  It is possible for an EPS DEV to specify that all WAKE times have null slots except when the Momentary Substitute EPS CTA command  is issued.  Doing so gives simple direct control over the creation of EPS slots that are still synchronized to the EPS set timebase.

MkS: Editors Note: I will include examples from 315r4 that show the time slot sequences for Momentary, N=1, and N=4 cases.
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Mks Editors Note: Depending on the MAC Committee’s decision on “Slot End Time”
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