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1 Introduction
At the SA2 #76 meeting a problem with handling of MBR greater than 16 Mbps for Rel-7 HSPA were raised by Vodafone [S2-096901]. In the SA2 #78 meeting several options to resolve it were presented by Qualcomm in [S2-101306]. 

For networks with HSPA Rel-7 and later, the MBR needs to be set in the subscription data to support peak data rate greater than 16 Mbps. Since the SGSN not know the release version supported by the UE, it may send the Rel-7 QoS parameters in Activate PDP Context Accept NAS message to a pre Rel-7 UE, which threats the Rel-7 QoS parameters as invalid and will reject the PDP context activation.
SA2 has agreed the proposal by Qualcomm in [S2-101306], which means that the “Access stratum release indicator” which is available after RRC connection establishment is applied in the RNC to restrict GBR/MBR parameters. The restricted parameters are reported back to the SGSN (and from there to GGSN and PCC) before the SGSN sends the Activate PDP Context Accept NAS message to the UE. The obvious disadvantage of this approach is that operators would depend on their roaming partners to upgrade their RNCs, if not already supporting.

This paper hereby suggests that RAN3 add two notes in specification 25.413 to clarify what UTRAN needs to do. It would be beneficial to have a CR to point at when asking if a roaming partner RNCs has been upgraded.  
2 Discussion
The problem with greater than 16 Mbps subscription data for pre-Release 7 UE is actually caused by NAS.
The Qualcomm paper [S2-101306] describes the problem very well. NAS R6 ASN.1 encoding supports maximum data rate of 16 Mbps on the downlink and 8.6 Mbps on the uplink (see section 10.5.6.5 of TS 24.008). To fully leverage the high peak data rate of HSPA+, the MBR in subscription data shall be set to the peak data rate of corresponding HSPA+ features deployed, e.g. 21 Mbps if 64QAM is deployed. Otherwise, if for example the MBR is set to 16 Mbps in HLR, rates above 16 Mbps could never be experienced by the user even if the radio interface supports it. Since operators do not know which version of UE a subscriber is using, the subscription data of all 3G subscribers should account for the highest data rates supported by the network, i.e. with MBR above 8.6 and 16 Mbps on uplink and downlink, respectively, when supported by the network for R7 or later releases UEs.

Figure 1 illustrates QoS negotiation in UMTS. The SGSN obtains subscription data which includes the QoS profile subscribed from the HLR with the Insert Subscriber Data Procedure (which is e.g. executed as part of the Attach or RAU procedures). The UE may indicate a “QoS requested” in the Activate PDP Context Request message to the SGSN. However, the UE may leave the MBR and GBR parameters empty (i.e. by setting corresponding parameters to all-zero, see section 10.5.6.5 of TS 24.008). The SGSN interprets this as a context request for “QoS subscribed”.

The SGSN is allowed to restrict the QoS requested given its capabilities and current load. With the Create PDP Context Request message, the SGSN sends “QoS negotiated 1” to the GGSN. Also the GGSN is allowed to restrict the QoS received from the SGSN and to return a “QoS negotiated 2” in the Create PDP Context Response message. 
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Figure 1:  QoS negotiation in UMTS

The SGSN then forwards “QoS negotiated 2” in the RANAP RAB Assignment Request. As part of this RAB assignment procedure, QoS negotiation between RNC and SGSN is performed when “Alternative RAB Parameter Values” is included in the RAB Assignment request. This means that also the RNC can further restrict the QoS parameters of the RAB Assignment Request, and return “QoS negotiated 3” in the RANAP RAB Assignment Response message (in its “Assigned RAB Parameter Values” IE). 
The problem is that in the current standards the 3G SGSN does not know the 3GPP release version supported by the UE. Because the information about the UE’s current release version is not available in the core network. But, in the RNC it is available in the UE radio access capability IE and in the RRC Connection Request message. If the RNC does not take the UE release into account, the SGSN sends Rel-7 QoS parameters in Activate PDP Context Accept message to a pre Rel-7 UE. Due to non backwards compatibility in NAS protocol, the UE threats the Rel-7 QoS parameters as invalid and will reject the PDP context activation. For operators this is a problem because in some RNCs this information is taken into account, but in some it is not. The problem is also specific prominent when a UE is roaming from one operators network to another. 
SA2 has agreed to solve the problem by RNC restricting GBR/MBR parameters by applying the “Access stratum release indicator” which is available after RRC connection establishment. The restricted parameters are reported back to the SGSN (and from there to GGSN and PCC) before the SGSN sends the Activate PDP Context Accept NAS message to the UE. 
Proposal: To add a note to RAB Assignment procedure in 25.413 as below to clarify how the problem is solved.
NOTE:
If the RAB ASSIGNMENT REQUEST message contains a request of a RAB configuration with Extended Maximum Bit Rate IE and/or Extended Guaranteed Bit Rate IE in RAB parameters IE, the CN should indicate that RAB QoS negotiation is allowed. If this RAB configuration is for a UE of pre-Release 7, the UTRAN shall perform RAB QoS negotiation. In the RAB QoS negotiation Extended Assigned Maximum Bit Rate IE and Extended Assigned Guaranteed Bit Rate IE shall not be set in Assigned RAB Parameter Values IE.
We think that the problem may also occur at PS handover from GERAN or E-UTRAN (note that a Release 8 E-UTRAN terminal may be of UTRAN Release 6). 

Proposal: To add a note to Relocation Resource Allocation procedure in 25.413 as below.

NOTE:
If the RELOCATION REQUEST message contains a request of a RAB configuration with Extended Maximum Bit Rate IE and/or Extended Guaranteed Bit Rate IE in RAB parameters IE, the CN should indicate that RAB QoS negotiation is allowed. If this RAB configuration is for a UE of pre-Release 7, the UTRAN shall perform RAB QoS negotiation. In the RAB QoS negotiation Extended Assigned Maximum Bit Rate IE and Extended Assigned Guaranteed Bit Rate IE shall not be set in Assigned RAB Parameter Values IE.
3 Conclusions and proposal
This contribution discussed the problem with greater than 16 Mbps subscription data for pre-Release 7 UE. We propose that two clarifying notes, as below, are added in RAB procedures of specification 25.413. 
NOTE:
If the RAB ASSIGNMENT REQUEST message contains a request of a RAB configuration with Extended Maximum Bit Rate IE and/or Extended Guaranteed Bit Rate IE in RAB parameters IE, the CN should indicate that RAB QoS negotiation is allowed. If this RAB configuration is for a UE of pre-Release 7, the UTRAN shall perform RAB QoS negotiation. In the RAB QoS negotiation Extended Assigned Maximum Bit Rate IE and Extended Assigned Guaranteed Bit Rate IE shall not be set in Assigned RAB Parameter Values IE.
NOTE:
If the RELOCATION REQUEST message contains a request of a RAB configuration with Extended Maximum Bit Rate IE and/or Extended Guaranteed Bit Rate IE in RAB parameters IE, the CN should indicate that RAB QoS negotiation is allowed. If this RAB configuration is for a UE of pre-Release 7, the UTRAN shall perform RAB QoS negotiation. In the RAB QoS negotiation Extended Assigned Maximum Bit Rate IE and Extended Assigned Guaranteed Bit Rate IE shall not be set in Assigned RAB Parameter Values IE.
We would like to discuss the Release of such change. We propose a Change Request in Release 9, but thinks it would be benefitial to add the note to Release 7 and 8 as well. 

