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First change

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TS  21.905 [1] and 3GPP TS 22.060 [2] and the following apply:

Feedback N‑PDU: an N-PDU which is generated by an SNDCP protocol control information compression entity or data compression entity and contains only control information for its peer compression entity, but no payload from any SNDCP user. 
N201: LLC layer parameter (see 3GPP TS 44.064 [6] for clarity).
Defines maximum number of octets in the information field of LL‑PDU. Separate values are applicable for I
(see N201-I), U and UI (see N201-U) LL‑PDUs.

N201-I: LLC layer parameter (see 3GPP TS 44.064 [6] for clarity).
Defines maximum number of octets available to a SN‑DATA PDU for a specific SAPI.

N201-U: LLC layer parameter (see 3GPP TS 44.064 [6] for clarity).
Defines maximum number of octets available to a SN‑UNITDATA PDU for a specific SAPI.

N‑PDU number:
 a sequence number assigned to N‑PDUs per NSAPI.

NSAPI: for each SN‑PDU the NSAPI is an index to the PDP context of the PDP that is using the services provided by the SNDCP layer.

Receive N‑PDU number: the value of the N‑PDU number expected in the next N‑PDU received by an NSAPI using acknowledged peer-to-peer LLC operation.
Recovery state: a state for an NSAPI in which duplicated received N‑PDUs shall be detected and discarded.
The recovery state only applies to NSAPIs using acknowledged peer-to-peer LLC operation.
SAPI: identifies the Service Access Point that the SN‑PDU is using at the LLC layer.

Segment number: a sequence number assigned to SN‑UNITDATA PDUs carrying segments of an N‑PDU.

Send N‑PDU number: the value to be assigned as the N‑PDU number to the next N‑PDU received from the SNDCP user by an NSAPI using acknowledged peer-to-peer LLC operation.
Send N‑PDU number (unacknowledged): the value to be assigned as the N‑PDU number to the next N‑PDU received from the SNDCP user by an NSAPI using unacknowledged peer-to-peer LLC operation.

SNDCP entity: handles the service functions provided by the SNDCP layer. The SNDCP entity is temporary logical link identity specific.

SNDCP management entity: handles communication with SM sub-layer and controls the operation of the SNDCP entity.

SNDCP user: protocol entity that is using the services provided by the SNDCP layer. PDP entities and control entities, e.g. AT command interpreter, are the SNDCP users at the MS. Relay entity is the SNDCP user at the SGSN.

SNDCP XID block: the collection of SNDCP XID parameters being negotiated. It is transferred by the LL‑XID and LL‑ESTABLISH primitives between SNDCP and LLC.

Second change

5.1.2.3
LL‑ESTABLISH.indication

Indication used by the LLC layer to inform the SNDCP layer about establishment or re-establishment of acknowledged peer-to-peer operation for a SAPI in the LLC layer. XID Requested is used to deliver the requested SNDCP XID parameters to the SNDCP layer. In case of a re-establishment, all NSAPIs mapped to the affected SAPI 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), except the feedback N-PDUs, shall be transmitted starting with the oldest N‑PDU when the link is re-established. Also all compression entities using acknowledged peer-to-peer LLC operation on this SAPI are reset. 

Before the transmission of N-PDUs is resumed, any feedback N-PDUs shall be removed from the buffered N‑PDUs. If feedback N-PDUs are removed, the SNDCP layer shall reassign the N-PDU numbers of the remaining N-PDUs, so that consecutive numbering is restored and transmission is started with the N-PDU number expected by the peer SNDCP entity. If the LL‑ESTABLISH.indication primitive is used to re-establish acknowledged peer-to-peer LLC operation during an inter-SGSN routeing area update, the N-PDU numbers shall be reassigned only after receipt of the SNSM-SEQUENCE.indication.
Third change

5.1.2.5
LL‑ESTABLISH.confirm

Confirmation used by the LLC layer to inform the SNDCP layer about successful initiation of acknowledged peer-to-peer operation for a SAPI in the LLC layer. XID Negotiated is used to deliver the negotiated SNDCP XID parameters to the SNDCP layer. In case of a re-establishment, all NSAPIs mapped to the affected SAPI 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), except the feedback N-PDUs, shall be transmitted starting with the oldest N‑PDU when the link is re-established. Also all compression entities using acknowledged peer-to-peer LLC operation on this SAPI are reset.
Before the transmission of N-PDUs is resumed, any feedback N-PDUs shall be removed from the buffered N‑PDUs. If feedback N-PDUs are removed, the SNDCP layer shall reassign the N-PDU numbers of the remaining N-PDUs, so that consecutive numbering is restored and transmission is started with the N-PDU number expected by the peer SNDCP entity. If the LL‑ESTABLISH.confirm primitive is used to re-establish acknowledged peer-to-peer LLC operation during an inter-SGSN routeing area update, the N-PDU numbers shall be reassigned only after receipt of the SNSM-SEQUENCE.indication.
Fourth change

5.1.2.26
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), except the feedback N-PDUs, shall be transmitted starting from the oldest N‑PDU. Before the transmission is resumed, any feedback N-PDUs shall be removed from the buffered N‑PDUs. If feedback N-PDUs are removed, the SNDCP layer shall reassign the N-PDU numbers of the remaining N-PDUs, so that consecutive numbering is restored and transmission is started with the N-PDU number expected by the peer SNDCP entity. 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.

Fifth change

6.9.1
Acknowledged mode

The SNDCP entity shall initiate acknowledged data transmission only if the PDP context for the NSAPI identified in the SN‑DATA.request has been activated and if acknowledged LLC operation has been established.

The N‑PDU number in acknowledged mode is a number assigned to each N‑PDU received by SNDCP through an SN‑DATA.request and to each feedback N-PDU generated by a local compression entity. N‑PDU numbers for different NSAPIs shall be assigned independently. The N‑PDU number shall be included in the SNDCP header of the first segment of an N‑PDU.
NOTE:
A feedback N-PDU can be e.g. a context state packet generated by a protocol control information compression entity using RFC 2507 [10] or a standalone feedback packet generated by a protocol control information compression entity using RFC 3095 [12].

Two variables, the Send N‑PDU number and the Receive N‑PDU number, shall be maintained for each NSAPI using acknowledged peer-to-peer LLC operation. When an NSAPI using acknowledged peer-to-peer LLC operation is activated, the Send N‑PDU number and the Receive N‑PDU number shall be set to 0. The Send N‑PDU number and Receive N‑PDU number shall also be set as described in subclause 5.1.2.22. Modulo 256 operation shall be applied to the Send N‑PDU number and the Receive N‑PDU number.

Upon reception of an SN‑DATA.request, the SNDCP entity shall assign to the N‑PDU received the current value of the Send N‑PDU number as the N‑PDU number, increment the Send N‑PDU number by 1, perform the compression and segmentation functions, then forward the SN‑PDU(s) in LL‑DATA.request to the LLC layer. If an N‑PDU number is already present in the SN‑DATA.request, then no new N‑PDU number shall be assigned to the N‑PDU, and the Send N‑PDU number shall not be incremented. The N‑PDU shall be stored into a buffer in the SNDCP entity. The buffered N‑PDU shall be deleted when the SN‑DATA PDU carrying the last segment of the N‑PDU is confirmed by an LL‑DATA.confirm primitive, or when the entire N‑PDU is confirmed by an SNSM-SEQUENCE.indication primitive.

Upon reception of a feedback N-PDU generated by a local compression entity, the SNDCP entity shall assign to the feedback N‑PDU the current value of the Send N‑PDU number as the N‑PDU number, increment the Send N‑PDU number by 1, perform segmentation functions if required, then forward the SN‑PDU(s) in LL‑DATA.request to the LLC layer. 

During normal operation (i.e. not in the recovery state), when the peer SNDCP entity receives the SN‑PDU(s) in an LL‑DATA.indication primitive, the SNDCP entity shall reassemble and decompress the SN‑PDU(s), increment the Receive N‑PDU number by 1, and, if the decompression is successful, forward the N‑PDU to the SNDCP user with the SN‑DATA.indication. The correct SNDCP user is identified by the NSAPI field in the SN‑PDU(s).

In the recovery state, after reassembling and decompressing the SN‑PDU(s):

-
if the N‑PDU number of the received N‑PDU is equal to the Receive N‑PDU number, then the Receive N‑PDU number shall be incremented by 1, the recovery state shall be exited and normal operation shall resume for the received N‑PDU and all subsequently-received N‑PDUs; and

-
otherwise, the N‑PDU shall be discarded.

After the SNDCP entity in the SGSN receives an SNSM-STOP-ASSIGN.indication primitive for an NSAPI using acknowledged peer-to-peer LLC operation, it shall stop assigning N‑PDU number to N‑PDUs received through the SN‑DATA.request primitive.

If an SN‑DATA PDU (T bit set to 0) is received by an NSAPI that does not use acknowledged mode, the PDU shall be ignored without error notification.
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Figure 13: SNDCP acknowledged data transfer

Sixth change

6.9.2
Unacknowledged mode

The SNDCP entity shall initiate unacknowledged data transmission only if the PDP context for the NSAPI identified in the SN‑DATA.request has been activated. The SNDCP entity may initiate unacknowledged data transmission even if the acknowledged peer-to-peer operation is not established for that NSAPI.

The N‑PDU number in unacknowledged mode is a number assigned to each N‑PDU received by SNDCP through an SN‑UNITDATA.request and to each feedback N-PDU generated by a local compression entity. N‑PDU numbers for different NSAPIs shall be assigned independently. The N‑PDU number shall be included in the SNDCP header of every SN‑UNITDATA PDU.

NOTE:
A feedback N-PDU can be e.g. a context state packet generated by a protocol control information compression entity using RFC 2507 [10] or a standalone feedback packet generated by a protocol control information compression entity using RFC 3095 [12].

A variable, the Send N‑PDU number (unacknowledged), shall be maintained for each NSAPI using unacknowledged peer-to-peer LLC operation. When an NSAPI using unacknowledged peer-to-peer LLC operation is activated, the Send N‑PDU number (unacknowledged) shall be set to 0. The Send N‑PDU number (unacknowledged) shall also be set as described in subclauses 5.1.2.1 and 5.1.2.22. Modulo 4096 operation shall be applied to the Send N‑PDU number (unacknowledged).

Upon reception of an SN‑UNITDATA.request, the SNDCP entity shall assign the current value of the Send N‑PDU number (unacknowledged) as the N‑PDU number of the N‑PDU received, increment Send N‑PDU number (unacknowledged) by 1, compress and segment the information, then forward the SN‑PDU(s) in LL‑UNITDATA.request to the LLC layer. The N‑PDU shall be deleted immediately after the data has been delivered to the LLC layer.

Upon reception of a feedback N-PDU generated by a local compression entity, the SNDCP entity shall assign the current value of the Send N‑PDU number (unacknowledged) as the N‑PDU number of the feedback N‑PDU, increment the Send N‑PDU number (unacknowledged) by 1, perform segmentation functions if required, then forward the SN‑PDU(s) in LL‑UNITDATA.request to the LLC layer. The N‑PDU shall be deleted immediately after the data has been delivered to the LLC layer.
When the peer SNDCP entity receives the SN‑PDU(s) in the LL‑UNITDATA.indication primitive, the SNDCP entity shall reassemble and decompress the SN‑PDU(s), then forwards the N‑PDU to the SNDCP user with the SN‑UNITDATA.indication. The correct SNDCP user is identified by the NSAPI field in the SN‑PDU(s).

If an SN‑UNITDATA PDU (T bit set to 1) is received by an NSAPI that does not use unacknowledged mode, the PDU shall be ignored without error notification.

The SNDCP entity shall detect lost SN‑PDUs. The SNDCP entity shall discard duplicate SN‑PDUs and re-order out-of-sequence SN‑PDUs, if possible.
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Figure 14: SNDCP unacknowledged data transfer
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