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1)

Discussion
To support 8C-HSDPA bitrates, which range up to 345 MBit/s, SA2#90 decided to extend the MBR and GBR encodings to 10 GBit/s, since they were previously limited to a maximum value of 256 MBit/s.

Bitrates beyond 256 MBit/s can obviously only be supported end-to-end if both the RAN and the SGSN support the new encoding: 
· With respect to the SGSNs, it can in DT’s view be assumed that an operator would upgrade its SGSNs to Rel-11 before introducing 8C-HSDPA (meaning that all SGSNs would understand the new bitrate encodings).
· From the RAN perspective it is however very likely that during the initial stages of 8C-HSDPA deployment not the entire RAN will support bitrates higher than 256 MBit/s. 
This leads to the following issue: 
· Issue 1: If an SGSN signals bitrates higher than 256 MBit/s to an RNC, which does not support bitrates higher than 256 MBit/s yet, then that RNC would reject the related RAB assignment procedure. That in turn would lead to the PDP Context Establishment procedure to fail.

2)

Proposed solution
It is proposed to locally configure the maximum MBR and GBR bitrates supported by the RAN in the SGSN. Based on this, the SGSN shall behave as follows:
Non-GBR bearers

For non-GBR bearers, if the requested MBR value is higher than what is supported by the RAN (as configured in the SGSN), the SGSN shall silently reduce the MBR value to what is actually supported by the RAN without informing the P-GW/PCRF.

Note: This is in line with the Rel-9 solution for the “higher than 16 MBit/s issue”. Also, it is not considered to be an issue to silently reduce the MBR value (i.e., to not inform the P-GW/PCRF) since the MBR is not guaranteed and will anyhow permanently vary with the actual coverage and cell load situation.

GBR bearers
For GBR-bearers, if the requested GBR value is higher than what is the maximum GBR value supported by the RAN (as configured in the SGSN), then the SGSN shall reject the request.
Note 1: 
For GBR there is no point in reducing the requested bitrate since normally GBR bearers are set up based on explicit service requests with specific service requirements. Those in turn could not be fulfilled if a lower GBR bitrate is chosen by the SGSN.

Note 2: 
In the beginning of 8C-HSDPA deployment (where there would still be parts of the network without 8C-HSDPA support), it is anyway very unlikely that operators would assign GBR bearers in the order of magnitude of 256 MBit/s or beyond (i.e., this issue would not occur). If in the future, with even further increasing bitrates, a GBR request gets rejected due to lack of RAN support for bitrates higher than 256 MBit/s, then a PCRF could in response to this attempt to establish the bearer again with a bitrate lower than 256 MBit/s if needed.

3)

Relation to existing Max-MBR/APN-AMBR solution for the “Higher than 16 MBit/s” issue

So far, this paper addressed the issue of RANs not supporting bitrates higher than 256 MBit/s. However, in Rel-9 and Rel-10 a similar issue occurred, which was due to problems of Pre-Rel-7 UEs when receiving bitrates higher than 16 MBit/s (the similarity lies in issues stemming from new bitrate encodings).

For the “higher than 16 MBit/s” issue SA2 agreed two solutions:

In Rel-9, when signalling towards a Pre-Rel-7 UE, SGSNs locally limit MBR values to less than 16 MBit/s without notifying the PGW. Note that this is the same solution as was proposed in section (2) for the new “higher than 256 MBit/s” issue.

In Rel-10 a new parameter called Max-MBR/APN-AMBR was added to inform the PGW/PCRF about the maximum bitrate that can be supported by a given UE so that the PCRF can take the maximum supported bitrate into account when taking PCC decisions.

In our view, the Max-MBR/APN-AMBR parameter can not be used for the new “Higher than 256 MBit/s” issue:

During hand-overs from an RNC supporting bitrates higher than 256 MBit/s to an RNC which does not, the PGW would have to wait for the PCRF decision so that a new PCC rule with an MBR value smaller than 256 MBit/s is installed in the P-GW before proceeding. Otherwise the RAB assignment towards the target RNC would fail. However, waiting for a PCC decision during a handover increases the risk of handover failures due to the additional delay.

In light of this, the overall benefits of using the Max-MBR/APN-AMBR parameter appear to be very limited. In DT’s view, it is worth discussing whether the Max-MBR/APN-AMBR parameter should be removed from the specifications and that both the “higher than 16 MBit/s” and the “higher than 256 MBit/s” issues would be solved by the same simpler logic, which is illustrated in section (2). In DT’s view this would simplify the overall system design and reduce the amount of signalling towards the PCRF.

Note that if this proposal is not agreeable, then – despite not being usable for the “higher than 256 MBit/s” issue – the SGSN would have to constantly keep the PGW/PCRF updated about the maximum supported bitrates in order to avoid that the PCRF chooses too low bitrates after a hand-over from an RNC supporting less then 256 MBit/s to an RNC, which supports higher bitrates.
4)

Conclusion and proposal
It is proposed to adopt the approach illustrated in section 2. If this is agreeable, DT would be willing to draft the required CRs.
In addition, it is proposed to discuss whether the Max-MBR/APN-AMBR parameter is indeed needed or whether removal of the parameter is acceptable (see section (3)).
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