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1.
Introduction

With the introduction of 8C-HSDPA in Rel-11, the peak data rate of UTRAN was upgraded to 345.6 Mbps, however both the core network and NAS layer restrict a PDP Context maximum bit rate and guarantee bit rate because the UMTS QoS defined in 23.107 [4] cannot currently support data rates above 256 Mbps. 

2. Discussion

2.1 Alternatives to support 8C-HSDPA peak rates
In order to address this problem the most straightforward solution is to extend the UMTS QoS defined in 23.107 [4] to support up to 345.6 Mbps. Last meeting, a discussion paper in S2-120761 claimed that the number of updated interfaces was very large if the UMTS QoS is extended. Our own evaluation of the affected stage 2 (23 series), stage 3 (29 series) and charging (32 series) is that the following TS are impacted: 23.107 at stage 2 and 24.008, 24.301 to define the extended values for the MBR and GBR for NAS signalling. In addition, 29.002 for HLR interfaces S6d, Gr and 29.061 for Gi interface at stage 3 needs minor updates to extend the length of the QoS parameters. There are no other affected specifications identified.
· Pros:   Simple solution: PDP context activation/modification procedures defined in 23.060 are not impacted.

· Cons: UMTS QoS IE and for GTP v1 are extended to allow higher values. 

Other solutions have been discussed in S2-120761 that proposes to use QoS IE as defined for E-UTRAN that are already extended to support higher bit rates, i.e. either use APN-AMBR or to send EPS QoS at PDP context activation/modification towards the UE. Our evaluation of these alternatives is that it does not require extending these 2 IE, but it requires changes in the PDP context and mobility management procedures between the UE and the SGSN in case the UE supports higher bit rates than 256 Mbps this is indicated to the SGSN and changes in the SGSN that needs to needs to send UMTS QoS over RANAP for admission control and EPS QoS to the UE, the SGSN needs to do the mapping when the UE moves to a pre-Rel 11 RAN. 

· Pros: Save mapping QoS parameters in the UE that supports both EUTRAN and UTRAN/GERAN at PDP context activation/modification.
· Cons: Higher implementation cost: 1) Impacts PDP context procedures, 2) UE needs to indicate if it supports bit rates higher than 256 Mbps, 3) SGSN still needs to do the mapping from EPS QoS into Rel 9 UMTS QoS during RAB Assignment procedures.

Conclusion 1: Proposal is to extend the UMTS QoS to support higher bit rates. The new values will allow establishing PDP context that support both GBR and MBR higher than 256 Mbps with minimum impacts on specifications.

2.2 Compatibility with pre-Rel-11 functional entities
The following section analyse if any restrictions will apply when not all the functional entities are upgraded to Rel-11 and in addition describe how those restrictions can be solved.

Compatibility with a Pre Release-11 UE

A pre Release 11 UE will not understand the new Rel-11 UMTS QoS extensions. Depending on the Release the UE supports the following may happen: If the UE support is pre-Release 7, the solution specified in 23.060 is that the RANAP notifies the Gn/Gp or S4-SGSN whether the UE supports bit rates higher than 16 Mbps. The Gn/Gp SGSN or S4-SGSN downgrades the subscribed MBR and the APN-AMBR to 16 Mbps in the PDP context request if the notification received from the RAN indicates that the UE only supports pre Release 7 UMTS QoS and rejects a request for a GBR higher than 16Mbps.

If the UE supports Release 7 and onwards up to Release 11, the UE will not understand the Rel-11 UMTS QoS extensions. At least the following options exist when a PDP context is established or modified:

1- Fallback to Rel 7 UMTS QoS, i.e. 256 Mbps for MBR and APN-AMBR for non-GBR bearers and  GBR request higher than 256 Mbps will be rejected. This can be performed in two ways:

· Either the same solution as introduced for pre-Rel-7 UEs is applied, i.e. the RNC indicates ”higher bitrates than 256 Mbps flag” in the RANAP Initial Message, RANAP Relocation Complete or RANAP Enhanced Relocation Complete as defined in 25.413 [2] to the SGSN. This flag is set depending on the “Access stratum release indicator” defined in 25.331 [1]. The “Higher bitrates than 256 Mbps flag” is set to “allowed” if the “Access stratum release indicator” is set to a release of Rel-11 or higher, otherwise it shall be set to “not allowed”. 

· Introduce a new indication on whether the UE supports bit rates higher than 256 Mbps in the MS NW capability that is sent from the UE to the SGSN as part of the NAS signalling. The absence of the indication will be understood by a SGSN Rel-11 as if the UE does not support bit rates higher than 256 Mbps. 

2- Fall back is not performed. This option assumes that the PDP context will not be rejected but the UE will follow what it is stated in 24.008 sub-clause 10.5.6.5 for both Maximum Bit Rate DL/UL and Guaranteed Bit Rate UL/DL, i.e. “The MS shall map all other values not explicitly defined onto the maximum value defined in this version of the protocol”. In this solution both GBR and MBR requests will be accepted if the UE.
Conclusion 2: Proposal is to send Rel-11 UMTS QoS to the UE, assuming that UE complies with 24.008 (Option 2 above).
Compatibility with RAN (Release 11 and earlier Release)
RANAP support bit rates up to 1Gbps since Release 8, according to 25.413 [2]. However the support for bit rates higher than 256 Mbps is optional, if a given RAN implementation does not support these higher bit rates, the protocol specifies that the receiver (i.e. RNC) should report an unsuccessful RAB Assignment or RAB relocation procedure with a cause to inform the sender (i.e. SGSN) the IE is not supported by the RNC. This procedure enables the SGSN to gain knowledge about what the RAN capabilities are in relation to the supported bit rates. The SGSN should store this information per RNC to avoid subsequent unsuccessful RAB Assignment Requests.

Other alternatives that can be used to avoid unsuccessful RAB Assignment or Relocation Procedures are: the SGSN is configured with the bit rates RNC supports.

Conclusion 3: The same mechanism as specified in TS 23.060 for Rel 7 RNC is possible to re-use i.e. RAN support can be configurable or it can be learned from QoS negotiation during RAB assignment procedures.

Compatibility with Pre Release 11 core network nodes (i.e. SGSN, S-GW, GGSN, PGW and PCRF)

In case a Rel 11 PCRF would authorize an APN-AMBR or MBR with a value higher than 256 Mbps or in case a GGSN or P-GW will authorize a PDP context with UMTS QoS values higher than 256 Mbps, then in case any of the intermediate nodes do not support Rel-11 UMTS QoS extensions they will map both the MBR and GBR to the highest values they support, according to 24.008 [3] and 24.301 [5] for QoS Profile/EPS QoS Profile. We can assume that if the operator provides a subscribed value higher than 256 Mbps or in case a PCRF authorizes a bit rate higher than 256 Mbps for a user it is because the home network can provide this capabilities. Therefore a pre-condition for using the higher bitrates is that all nodes in the core network support Rel 11. For roamers with home routed access it is possible that the Gn/Gp SGSN and the S4-SGSN does not support Rel-11 capabilities. In this scenario a SGSN will downgrade the MBR/APN-AMBR and GBR to the values that supports.

Conclusions 4: For the non-roaming case it is assumed that the operator has upgraded the core network to Rel-11 before authorizing Rel-11 bitrates in the network. For roaming scenarios, SGSN will downgrade any MBR/APN-AMBR/GBR to the values that it supports.
3. Recommendation 

Based on the discussion and conclusions above, we propose that:

· UMTS QoS is extended to provide support for bitrates up to 345.6 Mbps in 23.107. 

· The same principle as used to handle pre-Rel-7 UEs is re-used i.e. the SGSN is configured what the Maximum Bit Rate and Guaranteed Bit Rate the RNC supports. Alternatively, the QoS negotiation in the RAB Assignment Procedure or RAN Relocation Procedure may be used by SGSN to know what the RNC supports.

· S4-SGSN shall downgrade the MBR/APN-AMBR in the RAB assignment request in case the values are provided from GGSN or P-GW are higher than allowed by RNC to follow existing functionality in 23.060 and reject GBR request.

Propose to discuss a CR to 23.107 and a CR to 23.060 on the UMTS QoS extensions to support 8C-HSDPA.
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