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1.
Discussion
With the introduction of 8C-HSDPA in Rel-11, the peak data rate of UTRAN was upgraded to 345.6 Mbps, at SA2#90 the encoding of the GBR and MBR values both in the downlink and uplink direction was enhanced to support up to 10 Gbps, this provides the possibility to set up PDP context that provides GBR and MBR values upto 345.6 Mbps. 
However, a PDP context activation procedure may involve some system elements that do not support the enhancements of UMTS QoS for Rel-11. In such scenarios it may happen that the PDP context is either established but with a lower bitrate than intended, or the PDP context may even be rejected. 

These two issues were described in S2-121242 and are also discussed below.
Issue 1: 
How to avoid that a PDP context is rejected by a RNC that does not support bit rates higher than 256 Mbps

This issue arises when the SGSN sends MBR/GBR parameters larger than 256 Mbps to a RNC that does not support these bit rates. The RNC rejects the RAB assignment or Relocation procedure and the PDP context activation will fail in this case.

The issue is caused by the fact that information on the peak rate that the RNC support is not available in the core network, so that it cannot be taken into account in a PDP context activation or modification procedure.  There are several approaches to resolve the problems which are described below.

Alternative 1: RNC informs about supported bit rates (“Higher than 256 Mbps flag”)
In this solution the RNC provides information to the SGSN on the support of the bit rates higher than 256 Mbps in the RANAP Initial UE Message, RANAP Relocation Release or RANAP Enhanced Relocation Release by introducing a new information element. To solve the described problem it would be sufficient to include a flag indicating that the RNC supports bit rates higher than 256 Mbps. The SGSN for non-GBR bearers can restrict QoS Negotiated to at most 256 Mbps for RNC that does not support higher bit rates.

The disadvantage of this solution is that will also require changes in RANAP specifications.
Alternative 2: RNC restricts QoS parameters (“Error with cause code not supported bit rates”)
In this solution, if a given RNC implementation does not support bit rates higher than 256 Mbps, it reports an error to the SGSN during RAB assignment or relocation procedures in case the requested bitrates supersedes the supported bitrates. In this case the SGSN falls back to 256 Mbps for non-GBR PDP context and rejects GBR PDP context with a bitrate that is higher than then RNC can support. The SGSN could gain knowledge about what the RNC capabilities are in terms of supported bit rates. SGSN should store this information per RNC to avoid subsequent unsuccessful RAB Assignment or RAB Relocation Request.

The advantage of this alternative is that the RANAP 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. 

The disadvantage of this alternative is there is no specific cause code indicating what the supported bit rates are provided.
Alternative 3: SGSN is configured with the supported bit rates by the RNC 
In this solution, the SGSN is locally configured with the peak rates that the RNC supports. In case a UE activates a PDP context, the MBR and the GBR by SGSN is limited to 256 Mbps when the configure information on the SGSN indicates that supported peak rates by RNC is 256 Mbps. Then, when a UE moves from a RNC that does not support bit rates higher than 256 Mbps to a RNC that supports upto 10 Gbps, the Gn/Gp SGSN can initiate network requested PDP context procedure to upgrade the MBR. 
The advantage of this alternative is that it does not impact the RNC and the SGSN supports configuration about what RNC supports as described in clause 11.1a.1 in TS 23.060. 

Conclusion 1: Both alternatives 2 and 3 are suggested as way forward. 

Consequences: The S4-SGSN signals the Maximum MBR/APN-AMBR to the GGSN/P-GW and PCRF to report the maximum bit rate that can be accepted by both the UE and the serving network. The maximum bit rate acceptable by the serving network takes into account the supported bit rates by the RNC.

Issue 2: 
How to avoid that the GBR is downgraded is not notified to the PCRF when subscribed to successful reservation of resources
When a PDP context is established, the SGSN that does not support UMTS QoS Rel 11 Extensions ignores unknown octets to comply with encoding rules in TS 24.007 and QoS profile defined in TS 24.008, the consequences are that GBR PDP context are established with a GBR lower than requested by the PCRF, the PCRF is not notified about the QoS Negotiated and resource reservation successful will be notified to the AF (if subscribed to this event over Rx).

The bearer is established but the PCEF is not notified about the GBR that was assigned to the bearer.
There are also several approaches for how to notify the PCRF about the GBR values that is supported by the SGSN:

Alternative 1: 
Configuration in PCRF
In this solution PCC Rule authorization takes into account whether the SGSN in the serving network supports bit rates higher than 256 Mbps. The PCC Rule is assigned GBR and MBR values that does not surpass the serving network support. These values are still dependant on how operator policies are defined in PCRF.
Alternative 2:
Maximum MBR/APN-AMBR sent by SGSN
This solution also implies that the PCRF takes into account the capabilities of the serving network but the S4-SGSN signals them using the Maximum MBR/APN-AMBR value (e.g. MBR/APN-AMBR set to 256 Mbps if no UMTS QoS Rel 11 are supported in the serving network and UE indicates “Higher than 16 Mbps bit rate allowed”).

When the S4-SGSN cannot signal the capabilities, then PCRF will have to use Alternative 1 based on configuration for policy decisions.

This reuses the Maximum MBR/APN-AMBR that is introduced in both 23.060 and 23.203 to indicate to PCRF that the serving network may not support bit rates higher than 256 Mbps so that it can either reject or apply other policies as indicated in 23.203.

Conclusion 2: Both alternative 1, using the present specifications, and Alternative 2 are suggested as way forward. 
3. Recommendation 

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

· 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 SGSN can learn from the RAB Assignment Procedure or RAN Relocation Procedure what bit rates the RNC supports. 
· The SGSN should not set the Maximum MBR/APN-AMBR to higher values than “256 Mbps” if it does not support UMTS QoS Rel 11 extensions.
· PCRF takes into account the bit rates supported by the serving network. The values that are supported by the serving network may be signalled by the S4-SGSN to GGSN/P-GW and PCRF or configured in PCRF.
Propose to discuss a Rel 11 CRs to 23.060 and 23.203. 
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