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Reason for change:
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The PDU lifetime can be used by the BSS to schedule with a higher priority the downlink data flows (BSSGP PDUs) having more stringent transfer delay constraints. Prioritisation can be done between different data flows intended to a same user or to different users. 

As a consequence, the PDU lifetime shall be initialised to a constant value when received from LLC in BSSGP for all the data sent by the SGSN on the same LLC SAPI for a particular mobile station. This will avoid desequencing of the LLC PDUs by the BSS radio scheduler since the sequencing is done per LLC SAPI.




Summary of change:
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It is clarified that the PDU lifetime shall be set by the BSSGP-SGSN to a constant value for all the DL LLC PDUs sent on the same LLC SAPI for a particular mobile station when received from LLC. Because the BSSGP queuing delay may be taken into account, the actual PDU lifetime when a PDU is sent on the Gb interface may vary.




Consequences if 
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not approved:
The PDU lifetime can not be used by the BSS to prioritize higher QoS data flows in case the above principles are not fulfilled by the SGSN, as this could introduce a desequencing of the upper layers PDUs. E.g. it is not possible to give priority to transmission of PDUs of interactive class with regards to PDUs of a background class assuming they have been mapped to different LLC SAPIs
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Other comments:
(

There are no explicit guidelines in the standards as to how the PDU Lifetime needs to be set, but the common understanding at the time the PDU lifetime was introduced was that it would reflect the QoS parameters and/or the characteristics of the session in terms of transfer delay. The PDU Lifetime should have the same value for consecutive LLC PDUs that are sent to the same LLC SAPI for a particular mobile station when a PDU is passed from LLC to BSSGP. This is reflected in 3GPP TS 23.060.
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6.1
Downlink UNITDATA procedure
On the downlink, a DL-UNITDATA PDU shall contain information elements to be used by the RLC/MAC function and an LLC-PDU. There shall be only one LLC-PDU per DL-UNITDATA PDU. The LLC-PDU shall always be the last information element in the DL-UNITDATA PDU, and shall be aligned on a 32 bit boundary for efficient processing.

An SGSN provides the BSSGP with a current TLLI, identifying the MS. If an SGSN provides a second TLLI, indicating that an MS has recently changed its TLLI, this shall be considered as the "old" TLLI. A BSS uses the "old" TLLI to locate an MS's existing context. Subsequent uplink data transfers for this MS shall reference the current TLLI, and not the old TLLI.

The SGSN shall include the IMSI in the PDU. As an exception, the SGSN may omit the IMSI in the PDU if the mobile station identified by the TLLI is in MM non-DRX mode period (i.e. during a GMM procedure for GPRS attach or routing area updating defined in GSM 24.008 [11]) and the SGSN does not have a valid IMSI.

The SGSN may include the Service UTRAN CCO (Cell Change Order) information element in the PDU (relevant if the network initiated cell change order to UTRAN procedure is used).
If the SGSN has valid DRX Parameters for a TLLI, then the SGSN shall include them in the PDU. Nevertheless, the SGSN can omit the DRX Parameters if the MS identified with the TLLI is in MM non-DRX mode period to speed up the transmission of the LLC-PDU on the radio interface. The SGSN shall not send a DL-UNITDATA PDU without the DRX Parameters IE if the MS identified with the TLLI is not in MM non-DRX mode period.
An SGSN provides the BSSGP with MS specific information, enabling the RLC/MAC entity in a BSS to transmit an LLC-PDU to the MS in a user specific manner. The information made available to the radio interface includes:

-
MS Radio Access Capability. This defines the radio capabilities of the ME. If there is valid MS Radio Access Capability information known by the SGSN for the associated MS, the SGSN shall include it in the DL‑UNITDATA PDU. Otherwise, MS Radio Access Capability shall not be present;

-
Packet Flow Identifier. This identifies the packet flow context associated with the LLC PDU and is included by the SGSN if the packet flow context feature is negotiated. If the mobile station does not support the PFC feature or if the PFI is not known (e.g. the new SGSN did not get the PFI from the old SGSN during a RAU) then the SGSN shall use the pre-defined PFI to indicate best-effort QoS;

-
QoS Profile. This defines the (peak) bit rate, the type of BSSGP's SDU (signalling or data), the type of LLC frame (ACK, SACK, or not), the precedence class, and the transmission mode to be used when transmitting the LLC-PDU across the radio interface. If the PFI is included then the maximum bit rate for downlink specified in the PFC ABQP shall supersede the peak bit rate specified in the QoS Profile IE;

-
PDU Lifetime. This defines the remaining time period that the PDU is considered as valid within the BSS. If the PDU is held for a period exceeding the "PDU Lifetime" time period, the PDU shall be locally discarded. The PDU Lifetime is set within the SGSN by the upper layers.

A BSS may incorporate the PDU Lifetime, the Precedence and the (peak) bit rate into its radio resource scheduler. If the PFI is present then the BSS may incorporate the information from the associated ABQP into its radio resource scheduler. The algorithm to do this is out of scope of the present document.
The PDU lifetime shall be set to a constant value for consecutive downlink LLC PDUs sent on the same LLC SAPI for a particular mobile station when received from the LLC layer. Due to possibly varying queuing delay in BSSGP that may be taken into account in the PDU lifetime setting, the PDU lifetime of such LLC PDUs may not be the same at the time of sending to the BSS. However, because of the above requirement, the remaining PDU lifetime in the BSS of a given LLC PDU will always be shorter than that of an LLC PDU sent afterwards by the SGSN when they belong to the same LLC SAPI and are addressed to the same Mobile Station.

Note:
The PDU lifetime of LLC PDUs sent via different LLC SAPIs may be set by BSSGP to different values when received from the LLC layer. In this case, the PDU lifetime should be shorter for PDP contexts having more stringent transfer delay requirements.
Two types of BSSGP SDU are distinguished within the QoS Profile: layer 3 signalling and data. Layer 3 signalling may be transmitted over the Um interface with higher protection. If the MS has an RR connection to the network (see GSM TS 04.18), Layer 3 signalling may be transmitted over the Um interface on the main signalling link of the RR connection, provided that the LLC PDU meets length restrictions imposed by the BSS. In this case, the BSS shall include the LLC PDU contained in the BSSGP PDU in the correspondent Layer 3 Um interface message (see GSM TS 04.18).

The type of LLC frame indicates if the LLC frame type is an ACK or SACK command/response, or not (see 3GPP TS 04.64). An ACK or SACK command/response frame type may be transmitted over the Um interface with higher protection.

Two transmission modes across the radio interface are possible: acknowledged (using RLC/MAC ARQ functionality) and unacknowledged (using RLC/MAC unitdata functionality). These transmission modes do not apply when the MS has an RR connection to the network and BSS uses the main signalling link of the RR connection, in which case the acknowledged transmission mode is used.

If Priority is present, only the priority-level field shall be regarded. The management of priority levels is implementation dependent and under operator control. The preemption capability indicator, the queuing allowed indicator and preemption vulnerability indicator shall be ignored.

In addition to constructing the DL-UNITDATA, the SGSN supplies the LSP, the BVCI, the NSEI, and for an IP sub-network the NS Change IP endpoint, associated with the MS to the lower layer network service, enabling network service routeing to the peer entity. These parameters are not transmitted as part of the BSSGP across the Gb-interface.

If the Gb-interface is supported using an IP sub-network , then the Resource Distribution function at the SGSN may transmit a BSSGP DL-UNITDATA PDU with an LLC-PDU Length Indicator set to 0. The BSS uses this DL-UNITDATA to change the IP endpoint at the SGSN to which any future UL-UNITDATA for the TLLI (indicated in the DL-UNITDATA) is sent. The LLC-PDU with a Length Indicator set to 0 is not sent across the radio interface.

In the case where localised service area is supported the SGSN may inform the BSS as to which LSA identities that the mobile has preferences by sending the LSA INFORMATION element. The BSS stores this information and uses it e.g. for network controlled cell re-selection when determining specific cell selection parameters for the mobile. The algorithm for determining specific cell selection parameters for the mobile is not defined further in this technical specification.
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