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7.2.1.4	LLGMM-SUSPEND

LLGMM-SUSPEND-REQ shall be used to order LLC to suspend operation for an MS until LLGMM-RESUME-REQ is received. While suspended, LLC shall:

-	save L3�PDUs if any are buffered;

-	save unacknowledged I frames;

-	save the state of the state variables (e.g., the transmit and receive counters);

-	reset timers T200 and T201; and

-	stop frame transmission.

Frame reception shall still be possible. For SAPI = 1, ADM procedures including UI frame transmission shall still be possible. The Page parameter controls whether LLGMM-PAGE-IND shall be sent to GMM or not (see subclause 7.2.1.6).

7.2.1.5	LLGMM-RESUME

LLGMM-RESUME-REQ shall be used to order LLC to resume a suspended operation for an MS without loss of the L3�PDUs or I frames that were saved when LLGMM-SUSPEND-REQ was received. If timer T200 was reset upon reception of LLGMM-SUSPEND-REQ then timer T200 shall be set. If timer T201 was reset upon reception of LLGMM-SUSPEND-REQ then timer T201 shall be set.

*** Next modified section ***

8.2	Procedure for the use of the P/F bit

Timer T200 shall be set when a command frame with the P bit set to 1 is transmitted. An LLE receiving a command frame with the P bit set to 1 shall set the F bit to 1 in the next response frame it transmits.

Only one frame with a P bit set to 1 shall be outstanding in a given direction at a given time. Before another frame with the P bit set to 1 can be transmitted, a response frame with the F bit set to 1 shall be received, N200 retransmissions of the outstanding frame shall occur, or the frame shall be discarded because of an unnumbered frame collision.

*** Next modified section ***

8.6.3.2	Receiving acknowledgements

On receipt of a valid I+S or S frame , the LLE shall, if N(R) is valid, treat the N(R) contained in this frame as an acknowledgement for all the I frames it has transmitted with an N(S) up to and including the received N(R) � 1. A valid N(R) value is one that is in the range V(A) ( N(R) ( V(S). If N(R) is not valid, and if the received frame is an S frame, then the frame shall be discarded without further action. If N(R) is not valid, and if the received frame is an I+S frame, then N(R), the A bit, and the SACK bitmap, if received, shall be disregarded.

For each I frame transmitted with N(S) in the range V(A) ( N(S) ( N(R):

-	the LLE shall issue an LL-DATA-CNF primitive to layer 3 to confirm the delivery of an L3�PDU to layer 3 in the peer; and

-	the frame length L(N(S)) shall be subtracted from the I frame buffer variable B, so that B = B � L(N(S)). The value of B shall never be less than 0.

V(A) shall then be set to N(R).

On receipt of a valid ACK frame, the LLE shall consider the I frame transmitted with sequence number N(R) + 1 as acknowledged.

On receipt of a valid SACK frame, the LLE shall consider all I frames with the corresponding bit set to 1 in the SACK bitmap as acknowledged.

If timer T2010 is active and associated with an acknowledged I frame, then timer T2010 shall be reset.

The LLE shall determine which I frames to retransmit by analysing its I frame transmission sequence history and the acknowledgements received. An unacknowledged I frame that was transmitted prior to an acknowledged I frame shall be considered lost and shall be marked for retransmission. Acknowledged I frames shall be removed from the I frame transmission sequence history.

8.6.3.3	Requesting acknowledgements

The LLE shall request an acknowledgement from the peer LLE by transmitting an I+S or S frame with the A bit set to 1. The LLE may request an acknowledgement at any time. An acknowledgement shall be requested when:

-	the last I frame in a sequence of one or more I frames is transmitted; or

-	B ( M � N201 as a result of the transmission of the I frame, unless the next I frame to be transmitted is available and has an information field length that is less than or equal to M � B; or

-	V(S) = V(A) + k as a result of the transmission of the I frame.

When requesting an acknowledgement, the LLE shall set timer T2010 and associate the timer with the I frame currently being transmitted, or, if the A bit is transmitted in an S frame, with the I frame last transmitted.

8.6.4	Peer receiver busy condition

After receiving a valid RNR frame, the LLE shall:

-	set a peer receiver busy condition;

-	not transmit nor retransmit any I frames to the peer LLE;

-	treat the N(R) contained in the received RNR frame as an acknowledgement for all the I frames that have been (re�)transmitted with an N(S) up to and including N(R) � 1, and set its V(A) to the value of the N(R) contained in the RNR frame;

-	set timer T2010 to initiate the inquiry process; and

-	reset the retransmission count variable.

If timer T2010 expires, the LLE shall:

-	add one to its retransmission count variable;

-	if the value of the retransmission count variable is less than N200:

-	transmit an appropriate supervisory frame (see subclause 8.6.4.1) with a A bit set to 1; and

-	set timer T2010;

-	if the value of the retransmission count variable is equal to N200, initiate a re-establishment procedure as defined in subclause 8.7. LLME shall indicate this by means of the LLGMM-STATUS-IND primitive to GMM.

The LLE receiving the supervisory frame with the A bit set to 1 shall respond, at the earliest opportunity, with an appropriate supervisory frame (see subclause 8.6.4.1) to indicate whether or not its own receiver busy condition still exists.

Upon receipt of the supervisory frame, the LLE shall reset timer T2010, and:

-	if the frame is an RR, ACK or SACK frame:

-	the peer receiver busy condition shall be cleared; and

-	the LLE may transmit new I frames or retransmit I frames as defined in subclauses 8.6.1 or 8.6.3, respectively; or

-	if the frame is an RNR frame, then the LLE shall proceed according to subclause 8.6.4, first paragraph.

Upon receipt of a SABM command, the LLE shall clear the peer receiver busy condition.

*** Next modified section ***

8.6.6	Waiting for acknowledgement

Frames may be lost any time during transmission due to e.g., transmission errors. An LLE that has not received acknowledgement for a transmitted I frame shall therefore on the expiry of timer T2010 take appropriate recovery action.

The LLE shall maintain an internal retransmission count variable for each transmitted I frame.

If timer T2010 expires, the LLE shall increment by 1 the retransmission count variable for the I frame associated with timer T2010, and:

-	if the value of the retransmission count variable does not exceed N200, set timer T2010, and retransmit the I frame with the A bit set to 1; or

-	if the value of the retransmission count variable exceeds N200, initiate a re-establishment procedure as defined in subclause 8.7.2. LLME shall indicate this by means of the LLGMM-STATUS-IND primitive to GMM.

*** Next modified section ***

8.9	List of LLC layer parameters

The LLC layer parameters listed in this subclause are associated with each DLCI, except the LLC version number and IOV�UI that are associated with a TLLI.

A method of assigning these parameters is defined in subclauses 6.4.1.6 and 8.5.3.

Table 9 provides an overview of the LLC layer parameters and summarises the recommended default values to be used in GSM networks. The term default implies that the value defined should be used in the absence of any negotiation of alternative values.

Some of the parameters, e.g., T200, T201 and N200, may have the same name as parameters used in other GSM specifications. All the parameters listed here are local to the LLC layer protocol, and shall not impact or be impacted by parameters with the same name in other specifications.

*** Next modified section ***

8.9.3	Retransmission timers (T200 and T201)

The retransmission timers (T200 and T201) areis an LLC layer parameters. Upon expiry of timer T200 or T201, retransmission of a frame may be initiated according to the procedures described in clause 8. The default value of timers T200 and T201 for each SAPI is given in Table 9. The value of timer T200 shall be used when setting timer T201.

*** Next modified section ***

8.9.8	Maximum number of outstanding I frames (k)

The maximum number (k) of sequentially-numbered I frames that may be outstanding (i.e., unacknowledged) at any given time is an LLC layer parameter that shall not exceed 255. k is also denoted window size. The default values of k are given in Table 9.

The value of k can be different in each direction of transmission. kD is k in the downlink direction, and kU is k in the uplink direction.

Table 9: LLC layer parameter default values

LLC�Parameter�SAPI 1�GMM�SAPI 3�User Data 1�SAPI 5�User Data 2�SAPI 7�SMS�SAPI 9�User Data 3�SAPI 11�User Data 4��Version�0��IOV�UI�0��IOV�I�Note 2�227 • SAPI�227 • SAPI�Note 2�227 • SAPI�227 • SAPI��T200 and T201�5 s�5 s�10 s�20 s�20 s�40 s��N200�3�3�3�3�3�3��N201�U�270�500�500�270�500�500��N201�I�Note 2�1 520�1 520�Note 2�1 520�1 520��mD�Note 2�1 520�760�Note 2�380�190��mU�Note 2�1 520�760�Note 2�380�190��kD�Note 2�16�8�Note 2�4�2��kU�Note 2�16�8�Note 2�4�2��NOTE 1:	Proper LLC operation requires that timer T200 be greater than the maximum time between transmission of command frames and the reception of their corresponding response or acknowledgement frames.

NOTE 2:	This parameter applies to ABM procedures. ABM operation is not allowed for GMM and SMS that use only UI frames for information transfer.

NOTE 3:	The default values for SAPIs 3, 5, 9, and 11 have been chosen to correspond with the four GPRS quality of service delay classes, see GSM 02.60. However, there is no fixed relationship between SAPI and delay class. The LLC layer parameters for any SAPI can be negotiated to support any QoS profile, see GSM 03.60.��










