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Confirmation of resuming periodic allocations for ertPS
Gerrit Hiddink
Motorola
Motivation
IEEE 802.16Rev2/D1 specifies support for silence suppression for ertPS connections in Section 6.3.5.2.2.1. When a silence period is detected, the MS may transmit a bandwidth request of zero to stop periodic uplink allocations by the Base Station. There are several methods for the MS to request the BS to resume the periodic uplink allocations: transmitting a special CQICH codeword, a bandwidth request signaling header or an ertPS Grant Management subheader.
However, the standard provides no mechanisms for solving the situation where the request to resume periodic allocations gets lost (i.e. the MPDU experiences transmission errors and HARQ is not enabled, or the CQICH codeword changes into another value that is no longer recognized by the BS as the ertPS codeword). For the normal use of the CQI channel this is not problematic, because the BS can detect 'outliers' in the CQI series and perform window averaging to obtain a reliable CQI value even in the presence of transmission errors.

However, proper operation of ertPS depends critically on the reliable reception of the request to resume the allocations. Consider the following scenario:

· the MS has an uplink service flow (e.g., to support a packet data upload) as well as an ertPS voice flow

· when a silence period starts, the MS transmits a bandwidth request of zero to stop the periodic allocations

· the uplink allocations for the packet data upload continue, and the MS fills these with available packet data

· at the end of the silence period, the MS transmits a request to resume the periodic allocations (CQICH codeword, bandwidth request)  – however the MPDU or the codeword gets corrupted

· the MS still is granted uplink allocations for the packet data flow – however it cannot distinguish these allocations from the ertPS allocations that it desires because the grant is addressed to the basic CID and not the packet data connection 

· the MS now attempts to support the ertPS voice flow using the packet data allocations, which may not conform to the real-time periodic nature of ertPS. It is therefore unlikely that the ertPS flow is serviced with the QoS that it requires

· consequently, latency and jitter will exceed their bounds, and the voice quality will suffer, which the user will notice

· there is no proper method of the MS to detect that the BS failed to receive the request to resume the allocations. The MS could attempt to look at the voice queue size or at the nature of the allocations it receives, but these methods are unreliable. Voice quality is very important so there is a need for a reliable method to detect the loss of a request to resume allocations.

The root problem can be solved by defining an explicit signal from BS to MS in which it acknowledges the reception of the request to resume allocations, and to acknowledge that it has resumed periodic allocations. The BS shall respond to the request within the ertPS unsollicited Grant Interval, starting from the uplink subframe in which the codeword was sent. The MS will then set a timer that expires after that time, so that it can re-transmit the request. This contribution proposes to provide two methods to signal the acknowledgement of the request:

· use an extended subheader from BS to MS. The extended subheader can be piggybacked on a downlink MPDU, or an empty downlink MPDU can be created for it;

· use a MAC management message from BS to MS, to accommodate implementations that would rather not create an empty downlink MPDU.

Change request
[Extend Table 27 of paragraph 6.3.2.2.7 on page 77 as follows:]

	Extended

subheader type
	Name
	Extended subheader body size (byte)
	description

	0
	SDU_SN extended subheader
	1 byte
	see 6.3.2.2.7.1

	1
	DL Sleep control extended subheader
	3 bytes
	See 6.3.2.2.7.2

	2
	Feedback request extended subheader
	3 bytes
	See 6.3.2.2.7.3

	3
	SN request extended subheader
	1 byte
	See 6.3.2.2.7.7

	4
	PDU SN(short) extended subheader
	1 byte
	See 6.3.2.2.7.8

	5
	PDU SN(long) extended subheader
	2 bytes
	See 6.3.2.2.7.8

	6
	ertPS resumed extended subheader
	2 bytes
	See 6.3.2.2.7.9

	67-127
	Reserved
	-
	-


[insert new subclause 6.3.2.2.7.9 as follows:]
6.3.2.2.7.9 ertPS resumed extended subheader

The ertPS resumed extended subheader shall be sent by the BS after succesful reception of a request by the MS to resume periodic ertPS allocations (CQICH codeword (defined in 8.4.5.4.10.14), or bandwidth request MPDU, or Grant Management subheader). The fields of the extended subheader are defined in Table 37b.
Table 37b –  ertPS resumed extended subheader

	Name
	Size (bit)
	Description

	CID
	16
	CID of the ertPS connection for which the BS has resumed periodic allocations (after reception of the ertPS CQICH codeword or a bandwidth request). If there were no ertPS connections for which periodic allocations could be resumed, the field shall have the basic CID value.


[Extend Table 38 in clause 6.3.2.3 on page 84 as follows:]

	...
	
	
	

	61
	MOB_PAG-ADV
	BS broadcast paging message
	broadcast

	62
	MBS_MAP
	MBS MAP message
	―

	63
	PMC_REQ
	Power control mode change request message
	Basic

	64
	PMC_RSP
	Power control mode change response message
	Basic

	65
	PRC-LT-CTRL
	Setup/Tear-down of long-term MIMO precoding
	Basic

	66
	MOB_ASC-REP
	Association result report message
	Primary management

	67
	MOB_MIH-MSG
	MIH Payload Transfer message
	primary management

	68
	SII-ADV
	Service Identity Broadcast
	broadcast

	69
	LBS-ADV
	Location information broadcast for LBS
	broadcast

	70
	ERTPS-ACK
	Extended rtPS resumed acknowledgement
	Primary management

	701 – 255
	
	Reserved
	―


[insert new subclause 6.3.2.3.65 on or after page 276 as follows:]

6.3.2.3.62 ertPS resume acknowledgement
Upon receiving a CQICH code that matches the Extended rtPS codeword as defined in  8.4.5.4.10.13, or a bandwidth request MPDU for an ertPS connection that causes periodic allocations to be resumed, the Base Station shall reply with either of a ERTPS-ACK management message, or a ertPS resumed subheader (see 6.3.2.2.7.9). The ERTPS-ACK message is defined in Table 109x. The BS shall send this message on the primary management connection within one ertPS grant interval.
Table 109x – ERTPS-ACK message format

	Syntax
	Size
	Notes

	ERTPS-ACK message format {
	
	

	
Management Message Type = 70
	8 bits
	Type = 70

	
CID
	16 bits
	CID of the ertPS connection for which the BS has resumed periodic allocations. If there were no ertPS connections for which periodic allocations could be resumed, the field shall have the basic CID value.. 

	}
	―
	―


[change the third paragraph of subclause 6.3.5.2.2.1 as follows:]

When the bandwidth request size is set to zero, the BS may provide allocations for only bandwidth request header or no allocations at all. In case that no unicast bandwidth request opportunities are available, the MS may use contention request opportunities for that connection, or send the CQICH codeword to inform the BS of its having the data to send. If the BS receives the CQICH codeword, the BS shall start allocating the UL grant corresponding to the current Maximum Sustained Traffic Rate value. Furthermore, upon re-allocating  the UL grants the BS shall send an ertPS acknowledgement in the form of an ERTPS-ACK message or an ertPS resumed extended subheader. It shall send this acknowledgement within one ertPS grant interval after receiving the CQICH code or the bandwidth request.

  


