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For streaming services, the “amount of throughput reserved on radio” is likely to be higher than the accepted guaranteed bit rate in order to cope with retransmission on radio and with service interruption at cell change. The extra amount of throughput reserved on radio depends on 

· the MS buffer capacity: if the MS buffer capacity at application level is high, then less extra throughput needs to be reserved on the radio to catch up with service interruption at cell change and RLC retransmissions.

· NACC support: if MS does not support NACC then service interruption at cell change is higher and more extra throughput needs to be reserved on the radio to catch up with service interruption at cell change

Hence, the support of streaming services in the PS domain in GERAN A/Gb mode calls for the following enhancements:

1. MS RTP buffer size: in order to allow optimising the throughput reserved on the radio interface, the BSS needs to know the time alignment capability of the MS

2. NACC support: BSS needs to know whether the UE supports NACC at Create BSS Packet Flow Context procedure
3. Throughput-based charging: in order to properly allow charging of streaming sessions on throughput, the SGSN needs to know what radio throughput has been actually granted and not only what minimum bitrate has been negotiated since both may differ significantly




Summary of change:
(

1. The radio throughput that has been actually granted to the UE is given to SGSN during the Create BSS Packet Flow Context procedure. It may be stored by SGSN in the charging record to base charging on resources actually reserved on radio.
2. NACC support: The Radio Access Capabilities of the MS are given to the BSS at Create BSS Packet Flow Context procedure




Consequences if 
(

not approved:
1. If a user buys a more expensive UE that helps saving the network resources (avoiding too much radio resource reservation) through bigger streaming buffering and support of NACC, this user will be charged the same way than another UE that has got a worse UE (that requires a lot of extra radio resource reservation).

2. NACC support: BSS cannot properly allocate radio resources taking into account NACC capability of the MS
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12.6.3.5.1
BSS Packet Flow Context Creation Procedure

On receiving a request to transmit an uplink or downlink LLC PDU for which no BSS packet flow context exists in the BSS, the BSS may request the download of the BSS packet flow context from the SGSN.

The SGSN may at any time request the creation of a BSS packet flow context, e.g. due to the activation of a PDP context.

The BSS Packet Flow Context Creation procedure is illustrated in Figure 85.
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Figure 85: BSS Packet Flow Context Creation Procedure

1)
The BSS receives a request to transfer an uplink or downlink user data LLC PDU for which it currently does not have a BSS packet flow context. In the uplink case, TLLI, Radio Priority, and Packet Flow Id are received from the MS as defined in GSM 04.60. In the downlink case, TLLI and Packet Flow Id are received from the SGSN as defined in GSM 08.18 [21]. If Packet Flow Id neither indicates best-effort service nor SMS, then the BSS sends a Download BSS Packet Flow Context Request (RAI, TLLI, Packet Flow Id) message to the SGSN. Until the BSS receives the BSS packet flow context, the BSS shall handle uplink and downlink transfers according to a default aggregate BSS QoS profile. For uplink transfers, the default profile is specific to the radio priority level.

2)
The SGSN sends a Create BSS Packet Flow Context Request (IMSI, TLLI, Packet Flow Id, Aggregate BSS QoS Profile Requested, BSS Packet Flow Timer, MS Radio Access Capabilities) message to the associated BSS. The SGSN derives Aggregate BSS QoS Profile Requested from the QoS profile negotiated for the PDP contexts that share a packet flow as follows: The SGSN shall divide the transfer delay attribute in the QoS profile in one core network part and one BSS part. The SGSN estimates the transfer delay in the core network and subtracts this from the GPRS bearer service transfer delay. The result only covers the delay in the MS to SGSN segment of the GPRS PLMN. Since the BSS transports LLC PDUs obtained after segmentation of SDUs by the SNDCP layer, the SGSN shall convert the values of the GPRS bearer service attributes maximum SDU size, SDU error ratio, residual bit error ration, maximum bit rate, guaranteed bit rate and the resulting transfer delay to values applicable to the LLC PDUs. All other attributes in Aggregate BSS QoS Profile shall be the same as the corresponding GPRS bearer service attribute, see 3GPP TS 23.107.

3)
The BSS may restrict the requested aggregate BSS QoS profile given its capabilities and the current load. The BSS creates a BSS packet flow context and inserts the parameters in its BSS context. The BSS returns a Create BSS Packet Flow Context Accept (IMSI, Packet Flow Id, Aggregate BSS QoS Profile Negotiated) message to the SGSN. The BSS uses the negotiated aggregate BSS QoS profile when allocating radio resources and other resources such as buffer capacity. The Aggregate BSS QoS Profile Negotiated contains for streaming class both the guaranteed bit rate accepted by the BSS and the “amount of throughput reserved on radio”.  The “amount of throughput reserved on radio” is likely to be higher than the accepted guaranteed bit rate in order to cope with retransmission on radio and with service interruption at cell change. This value depends on the MS buffer capacity transmitted in the Aggregate BSS QoS Profile Requested within the BSS Packet Flow Context Request. It may be stored by the SGSN in the charging record to base charging on resources actually reserved on radio.
12.6.3.5.2
SGSN-Initiated BSS Packet Flow Context Modification Procedure

The SGSN may at any time request the modification of the contents of an existing BSS packet flow context, e.g. due to the activation, modification, or deactivation of a PDP context. The BSS Packet Flow Context Creation procedure shall be used in this case, and the BSS shall instead of creating a BSS packet flow context overwrite the existing parameters with the modified parameters.

12.6.3.5.3
BSS-Initiated BSS Packet Flow Context Modification Procedure

The BSS can at any time request modification of the contents of an existing BSS packet flow context, e.g. due to a change in the resource availability at the BSS.

The BSS-Initiated BSS Packet Flow Context Modification procedure is illustrated in Figure 86.
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Figure 86: BSS-Initiated BSS Packet Flow Context Modification Procedure

1)
The BSS sends a Modify BSS Packet Flow Context Request (IMSI, Packet Flow Id, Aggregate BSS QoS Profile Requested) message to the SGSN. The Aggregate BSS QoS Profile Requested contains for streaming class both the guaranteed bit rate accepted by the BSS and the “amount of throughput reserved on radio”.  The “amount of throughput reserved on radio” is likely to be higher than the accepted guaranteed bit rate in order to cope with retransmission on radio and with service interruption at cell change. This value depends on the MS buffer capacity previously transmitted to the BSS within the BSS Packet Flow Context Request. It may be stored by the SGSN in the charging record to base charging on resources actually reserved on radio..
2) The SGSN may restrict the requested aggregate BSS QoS profile given its capabilities and the current load. The SGSN returns a Modify BSS Packet Flow Context Accept (IMSI, TLLI, Packet Flow Id, Aggregate BSS QoS Profile Negotiated, BSS Packet Flow Timer, MS Radio Access Capabilities) message to the BSS. The BSS inserts the modified parameters in its BSS context.
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