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This causes a problem because § 6.8 states that the SNDCP shall suspend the transfer of SN-DATA and SN-UNITDATA primitives to the LLC SAP to which the LL_XID.request is sent. No data transfer is possible on that LLC SAPI until the XID negotiation has completed by either a success or failure indication from LLC or collision resolution by SNDCP.
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�5.1.2	Service Primitives Used by SNDCP Layer

The SNDCP layer uses the service primitives provided by the SM sublayer and the LLC layer (see Table 2). SM is specified in GSM 04.08 [5] and LLC in GSM 04.64 [6].

Table 2: Service primitives used by the SNDCP entity

Generic Name�Type����Parameters���Request�Indication�Response�Confirm���SNDCP ( LLC�������LL�RESET�-�X�-�-�TLLI��LL�ESTABLISH�X�-�-�-�TLLI, XID Requested��LL�ESTABLISH�-�X�-�-�TLLI, XID Requested, N201-I, N201-U��LL�ESTABLISH�-�-�X�-�TLLI, XID Negotiated��LL�ESTABLISH�-�-�-�X�TLLI, XID Negotiated, N201-I, N201-U��LL�RELEASE�X�-�-�-�TLLI, Local��LL�RELEASE�-�X�-�-�TLLI, Cause��LL�RELEASE���-�X�TLLI��LL�XID�X�-�-�-�TLLI, XID Requested��LL�XID�-�X�-�-�TLLI, XID Requested, N201-I, N201-U��LL�XID�-�-�X�-�TLLI, XID Negotiated��LL�XID�-�-�-�X�TLLI, XID Negotiated, N201-I, N201-U��LL�DATA�X�-�-�-�TLLI, SN�PDU, Reference, QoS Parameters, Radio Priority��LL�DATA�-�X�-�-�TLLI, SN�PDU��LL�DATA�-�-�-�X�TLLI, Reference��LL�UNITDATA�X�-�-�-�TLLI, SN�PDU, QoS Parameters, Radio Priority, Cipher��LL�UNITDATA�-�X�-�-�TLLI, SN�PDU��LL-STATUS�-�X�-�-�TLLI, Cause��SNDCP ( SM�������SNSM-ACTIVATE��X�-�-�TLLI, NSAPI, QoS profile, SAPI, Radio Priority��SNSM-ACTIVATE�-�-�X��TLLI, NSAPI��SNSM-DEACTIVATE�-�X�-�-�TLLI, NSAPI(s), LLC Release Indicator��SNSM-DEACTIVATE�-�-�X�-�TLLI, NSAPI��SNSM-MODIFY�-�X�-�-�TLLI, NSAPI, QoS Profile, SAPI, Radio Priority, Send N�PDU Number, Receive N�PDU Number��SNSM-MODIFY�-�-�X�-�TLLI, NSAPI��SNSM-STATUS�X�-�-�-�TLLI, SAPI, Cause��SNSM-SEQUENCE�-�X�X�-�TLLI, NSAPI, Receive N�PDU Number��SNSM-STOP-ASSIGN�-�X�-�-�TLLI, NSAPI��
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5.1.2.17	LL�UNITDATA.indication

Indication used by the LLC layer to deliver the received SN�PDU to the SNDCP layer. There is no need for acknowledged peer-to-peer LLC operation for unacknowledged transmission of SN�PDU.

5.1.2.18	LL�STATUS.indication

Indication used by the LLC layer to inform SNDCP when an LLC error that cannot be corrected by the LLC layer has occurred. The Cause parameter indicates the cause of the failure.

On receipt of LL�STATUS.indication, SNDCP shall inform the SM sub-layer by means of the SNSM-STATUS.request primitive.

5.1.2.198	SNSM-ACTIVATE.indication

Indication used by the SM entity to inform the SNDCP entity that an NSAPI has been activated for data transfer. It also informs the SNDCP entity about the negotiated QoS profile (see GSM 04.08), the SAPI assigned for this NSAPI, and, in the MS, the radio priority level to be used by RLC/MAC.

If the NSAPI activated uses the acknowledged peer-to-peer LLC operation, the NSAPI shall enter the recovery state.

Upon reception of the SNSM-ACTIVATE.indication from the SM sublayer, the SNDCP entity shall, if necessary, establish the acknowledged peer-to-peer LLC operation for the indicated SAPI. The establishment criteria and procedure are described in subclause 6.2.1.

5.1.2.2019	SNSM-ACTIVATE.response

Response used by the SNDCP layer to inform SM entity that the indicated NSAPI is now in use and that the acknowledged peer-to-peer LLC operation for the indicated SAPI is established, if necessary.

5.1.2.210	SNSM-DEACTIVATE.indication

Indication used by the SM entity to inform the SNDCP entity that an NSAPI has been deallocated and cannot be used by the SNDCP entity anymore. All buffered N�PDUs corresponding to this NSAPI are deleted.

Upon reception of the SNSM-DEACTIVATE.indication, the SNDCP entity shall, if necessary, release the acknowledged peer-to-peer LLC operation for the associated SAPI. The release criteria and procedure are described in subclause 6.2.2.

5.1.2.221	SNSM-DEACTIVATE.response

Response used by the SNDCP layer to inform SM entity that the NSAPI indicated is no longer in use and that the acknowledged peer-to-peer LLC operation for the associated SAPI is released, if necessary.

5.1.2.232	SNSM-MODIFY.indication

Indication used by the SM entity to trigger change of the QoS profile (see GSM 04.08) for an NSAPI and indication of the SAPI to be used. It is also used by the SM entity in the SGSN to inform the SNDCP entity that an NSAPI shall be created, together with the (re�)negotiated QoS profile, the SAPI assigned, and, in the MS, the radio priority level to be used by RLC/MAC.

NOTE:	The latter is performed in the new SGSN during an Inter-SGSN Routeing Area Update.

Upon reception of the SNSM-MODIFY.indication from the SM sublayer:

-	the SNDCP entity shall, if necessary, establish the acknowledged peer-to-peer LLC operation for the indicated SAPI (the establishment criteria and procedure are described in subclause 6.2.1); and

-	the SNDCP entity shall also, if necessary, release the acknowledged peer-to-peer LLC operation for the originally-assigned SAPI (the release criteria and procedure are described in subclause 6.2.2).

If the SNSM-MODIFY.indication applies to an existing NSAPI, and:

-	if the peer-to-peer LLC operation mode is changed from acknowledged to unacknowledged, then all buffered N�PDUs shall be deleted, and the Send N�PDU number (unacknowledged) shall be set to 0; and

-	if the peer-to-peer LLC operation mode is changed from unacknowledged to acknowledged, then the Send N�PDU number and Receive N�PDU number shall be set to 0.

In addition, if the newly-assigned SAPI is different from the original SAPI:

-	LL�DATA.indication, LL�DATA.confirm and LL�UNITDATA.indication received on the old SAPI shall be ignored;

-	LL�DATA.request and LL�UNITDATA.request shall be sent on the new SAPI; and

-	if acknowledged peer-to-peer LLC operation is used both before and after the receipt of the SNSM-MODIFY.indication, then the NSAPI shall enter the recovery state, and all buffered N�PDUs (i.e., the ones whose complete reception has not been acknowledged and the ones that have not been transmitted yet) shall be transmitted starting from the oldest N�PDU.

If the SNSM-MODIFY.indication signifies the creation of an NSAPI (i.e., the specified NSAPI does not exist), and:

-	if unacknowledged peer-to-peer LLC operation is specified in the QoS profile, then the Send N�PDU number (unacknowledged) shall be set to 0; and

-	if acknowledged peer-to-peer LLC operation is specified in the QoS profile, then the Send N�PDU number and the Receive N�PDU number variables shall be set to the values stated in the primitive.

5.1.2.243	SNSM-MODIFY.response

Response used by the SNDCP entity to inform the SM entity that the indicated NSAPI and QoS profile are now in use and the acknowledged peer-to-peer LLC operations for the appropriate SAPIs are established and/or released, if necessary.

5.1.2.254	SNSM-STATUS.request

This primitive is used by the SNDCP layer to inform the SM sub-layer that SNDCP cannot continue its operation due to errors at the LLC layer (as indicated with LL�RELEASE.indication) or at the SNDCP layer. The Cause parameter indicates the cause of the error.

5.1.2.265	SNSM-SEQUENCE.indication

This primitive is used during an inter-SGSN routeing area update and applies only to NSAPIs using acknowledged peer-to-peer LLC operation. When the primitive is used in the MS, the Receive N�PDU number parameter indicates the Receive N�PDU number in the SGSN. When the primitive is used in the SGSN, the Receive N�PDU number parameter indicates the Receive N�PDU number in the MS. If a buffered N�PDU is confirmed by the Receive N�PDU number parameter to have been received by the peer SNDCP entity, the N�PDU shall be deleted from the buffer. In addition, the receipt of this primitive by the SNDCP entity resumes the transmission of SN�PDUs for the NSAPI, and all buffered N�PDUs (i.e., the ones whose complete reception has not been acknowledged and the ones that have not been transmitted yet) shall be transmitted starting from the oldest N�PDU. If acknowledged peer-to-peer LLC operation has not yet been established for the SAPI used by this NSAPI, the transmission of the buffered N�PDUs shall begin only after the receipt of the LL�ESTABLISH.indication or LL�ESTABLISH.confirm primitive.

5.1.2.276	SNSM-SEQUENCE.response

This primitive is used during an inter-SGSN routeing area update and applies only to NSAPIs using acknowledged peer-to-peer LLC operation. The primitive is used by the SNDCP layer in the MS following receipt of an SNSM-SEQUENCE.indcation, in order to return the Receive N�PDU number to the SGSN during an ongoing inter-SGSN routeing area update.

5.1.2.287	SNSM-STOP-ASSIGN.indication

This primitive is used during an inter-SGSN routeing area update in the old SGSN by the SM entity to inform the SNDCP entity to stop assigning N�PDU numbers to N�PDUs received through the SN�DATA.request primitive. The primitive is sent before the Send N�PDU number and the Receive N�PDU number are transferred to the new SGSN.
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6.2.1.4	Exceptional situations

If the originator of the establishment procedure receives an LL�RELEASE.indication with Cause "DM received", it shall inform the SM sub-layer using the SNSM-STATUS.request primitive with Cause "DM received". SM shall then deactivate all PDP contexts for that SAPI requiring acknowledged peer-to-peer LLC operation.

If the originator of the establishment procedure receives an LL�RELEASE.indication with Cause "invalid XID response", or a LL-STATUS.indication with Cause "invalid XID response", it shall inform the SM sub-layer using the SNSM-STATUS.request primitive with Cause "invalid XID response". SM shall then deactivate all PDP contexts for that SAPI.

If the originator of the establishment procedure receives an LL�RELEASE.indication with Cause "no peer response", or a LL-STATUS.indication with Cause "no peer response", it shall inform the SM sub-layer using the SNSM-STATUS.request primitive with Cause "no peer response", wait for an implementation-specific amount of time, and re-invoke the establishment procedure. Before the establishment procedure is re-invoked, N�PDUs arriving at the SNDCP layer for delivery to the LLC layer shall be buffered, if possible.

If the SNDCP layer receives an LL�RELEASE.indication with Cause "normal release", it shall buffer, if possible, all downlink N�PDUs for NSAPIs using the affected SAPI that requires acknowledged peer-to-peer LLC operation. Transfer of N�PDUs for NSAPIs that do not require acknowledged peer-to-peer LLC operation shall not be affected.

If the originator of the establishment procedure detects a collision (receiving an LL�ESTABLISH.indication primitive after sending an LL�ESTABLISH.request or LL�XID.request primitive, or receiving an LL�XID.indication primitive after sending an LL�XID.request primitive), it shall treat the LL�ESTABLISH.request or LL�XID.request primitive sent as not transmitted, and process the LL�ESTABLISH.indication or LL�XID.indication primitive received. If the LL�ESTABLISH.request or LL�XID.request contains one or more XID parameters, or one or more compression fields in an XID parameter, or one or more parameters in a compression field, that are not negotiated as part of the collision resolution, then negotiation of these XID parameters shall be performed at the earliest opportunity after conclusion of the collision resolution.
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6.8	XID parameter negotiation

Negotiation of XID parameters between peer SNDCP entities may be carried out to ensure optimal information transfer. The parameters are called SNDCP exchange identity (XID) parameters.

SNDCP XID parameter negotiation may be initiated by the SNDCP entity at the MS or at the SGSN. If SNDCP XID parameters are to be changed, SNDCP XID negotiation shall be initiated prior to data transfer - the MS shall initiate SNDCP XID negotiation upon receipt of SNSM-ACTIVATE.indication; the SGSN shall initiate SNDCP XID negotiation upon receipt of the SNSM-MODIFY.indication primitive if an NSAPI has been created (in the case of an Inter-SGSN Routeing Area Update), or if the change in QoS profile to an existing NSAPI results in a change in compressor(s) used by the NSAPI.

The XID negotiation is a one-step procedure; i.e., the initiating end proposes parameter values, and the responding end either accepts these or offers different values in their place according to the XID negotiation rules described in the present document; the rules limit the range of parameter values as well as the sense of negotiation. The initiating end accepts (or rejects) the values in the response; this concludes the negotiation.

The block format for the SNDCP XID parameter negotiation is shown in Figure 10. Not all parameters have to be included in the XID block, only parameters that are negotiated. Also it shall be possible to negotiate parameters for more than one NSAPI in one XID block since more than one NSAPI can use the same SAPI.
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Figure � SEQ Figure \* ARABIC �1�: Example of SNDCP XID block format

The SNDCP user uses SN�XID.request to initiate the negotiation of the XID parameters. The SNDCP entity sends the proposed SNDCP XID parameters to the LLC SAP with the LL�XID.request or LL�ESTABLISH.request. The LLC SAP shall issue an XID command containing the SNDCP XID parameters (see GSM 04.64). The peer LLC SAP shall, upon receipt of the XID command, indicate the SNDCP XID parameters to SNDCP entity using LL�XID.indication or LL�ESTABLISH.indication. The peer SNDCP entity shall select appropriate values for the proposed parameters or negotiate the appropriate values with the SNDCP user entity with the SN�XID.indication and SN�XID.response primitives. When the appropriate parameter values are known by the peer SNDCP entity, it shall use the LL�XID.response or LL�ESTABLISH.response primitive to continue negotiation. Upon reception of the response, the LLC SAP shall send the received parameters to the SNDCP entity using the LL�XID.confirm or LL�ESTABLISH.confirm primitive. The SNDCP entity delivers the negotiated parameters to the SNDCP user. This is illustrated in Figure 11. The originator of the negotiation shall apply the new parameter values after it has received the 'confirm' primitive. The responding end of the negotiation shall apply the new parameter values after it has sent the replying 'response' primitive.

Following the sending of the LL�XID.request primitive, the SNDCP layer shall suspend the transfer of SN�DATA and SN�UNITDATA primitives to the LLC SAP to which the LL�XID.request is sent. Transfer of SN�DATA and SN�UNITDATA primitives shall resume when the SNDCP XID negotiation ends through one of the following means:

-	successful (receiving LL�XID.confirm);

-	failure (receiving LL�RELEASE.indication, or LL-STATUS.indication); or

-	successful following collision resolution (receiving LL�ESTABLISH.indication and sending LL�ESTABLISH.response, or receiving LL�XID.indication and sending LL�XID.response, see subclause 6.2.1.4).

LLC may also initiate LLC XID negotiation, in which case LLC may send an LL�XID.indication to inform SNDCP the values of N201-I and N201-U. This is illustrated in Figure 12. If the SNDCP entity receives an LL�XID.indication without an SNDCP XID block, it shall not respond with the LL�XID.response primitive.

Negotiation of SNDCP version number is always between the peer SNDCP entities. The version number is not known by the SNDCP user. However, negotiation of the parameters for compression algorithms may be carried out between the SNDCP user entities.












