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1 Introduction 
The current definition of the S1AP / X2AP Bit Rate is INTEGER (0..10,000,000,000), unit = bit/s. This paper proposes to modify this range and make it extensible.
2 Current definition in E-UTRAN
The current range of the S1AP / X2AP Bit Rate was defined during email discussion: An extension of the maximum value was proposed, from 2 to 10 Gigabit/s, in order to allow future radio interface technology improvements with a comfortable margin. This extension was agreed because “It does not cost anything to increase the upper limit in terms of ASN.1 coding or length of IE”. 
In the meantime, some issues were still detected in Rel-7 / Rel-8 UEs regarding the use of integer larger than 32 bits, as reported in [1] / [2].
The current coding of the S1AP / X2AP Bit Rate requires at least 34 bits. 

The type of issue reported in [1] / [2] may not only be applicable to the Rel-7 / Rel-8 UE but also to Rel-7 / Rel-8 UTRAN or Rel-8 E-UTRAN / EPC nodes and make the eNB / MME uncomfortable with the handling of the S1AP / X2AP Bit Rate, as currently defined.

3 Current definition in EPC

The specification of the Rel-7 MIMO work item showed that the maximum and guaranteed bit rates defined at the AS layer in UTRAN were linked to the maximum and guaranteed bit rates defined at the NAS layer in the CN. The same kind of dependency may be foreseen for the MBR and GBR defined in E-UTRAN and EPC. The current status in the EPC specification is:

TS 29.212 v8.1.0 specifies:
5.3.25
Guaranteed-Bitrate-DL AVP
The Guaranteed-Bitrate-DL AVP (AVP code 1025) is of type Unsigned32, and it indicates the guaranteed bitrate in bits per second for a downlink service data flow. The bandwidth contains all the overhead coming from the IP-layer and the layers above, e.g. IP, UDP, RTP and RTP payload.

5.3.26
Guaranteed-Bitrate-UL AVP
The Guaranteed –Bitrate-UL AVP (AVP code 1026) is of type Unsigned32, and it indicates the guaranteed bitrate in bits per second for an uplink service data flow. The bandwidth contains all the overhead coming from the IP-layer and the layers above, e.g. IP, UDP, RTP and RTP payload.
TS 29.214 v8.2.0 specifies:

5.3.14
Max-Requested-Bandwidth-DL AVP
The Max-Requested-Bandwidth-DL AVP (AVP code 515) is of type Unsigned32, and it indicates the maximum bandwidth in bits per second for a downlink IP flow. The bandwidth contains all the overhead coming from the IP-layer and the layers above, e.g. IP, UDP, RTP and RTP payload.

When provided in an AA-Request, it indicates the maximum requested bandwidth. When provided in an AA-Answer, it indicates the maximum bandwidth acceptable by PCRF.

5.3.15
Max-Requested-Bandwidth-UL AVP
The Max -Bandwidth-UL AVP (AVP code 516) is of type Unsigned32, and it indicates the maximum requested bandwidth in bits per second for an uplink IP flow. The bandwidth contains all the overhead coming from the IP-layer and the layers above, e.g. IP, UDP, RTP and RTP payload.

When provided in an AA-Request, it indicates the maximum requested bandwidth. When provided in an AA-Answer, it indicates the maximum bandwidth acceptable by PCRF.

TS 29.274 v1.2.0 refers to TS 24.301 and TS 24.301 v1.0.0 specifies:

9.9.4.9
Quality of service

See subclause 10.5.6.5 in 3GPP TS 24.008 [6].

TS 24.008 v8.3.0 still limits the MBR and GBR values to 256 Mbps.

The excerpts above show that the MBR and GBR values are limited to 4.xx (= 232-1) Gigabit/s in the EPC.

One can assume that new AVPs or TLVs will be defined at the Gx or Rx interfaces and the existing IEs will be extended in GTP and (E)SM layers if the need for signalling a Bit Rate higher than 4.xx Gigabit/s is detected at the NAS layer.  
Till then, there is no reason to signal a Bit Rate value higher than 4.xx Gigabit/s in E-UTRAN. If a Bit Rate of more than 4.xx Gigabit/s needs to be signaled, it could be even higher than 10 Gigabit/s, which is the current limitation in E-UTRAN. In such case, S1AP and X2AP would need to be extended in a complex manner, as it was done in UTRAN for MIMO.
4 Proposal

It is proposed that RAN3 discuss any possible issue related to the use of integer larger than 32 bits in S1AP and X2AP, consider some alignment of the E-UTRAN Bit Rates definition with the current EPC Bit Rates definition, and consider a coding of the E-UTRAN Bit Rate that could be easily extended, for example:

BitRate ::= SEQUENCE {


bitrate




INTEGER (0..4294967295),

iE-Extensions


ProtocolExtensionContainer { { BitRate-ExtIEs} }
OPTIONAL,

...

}

BitRate-ExtIEs xxAP-PROTOCOL-EXTENSION ::= {


...

}

where an EPC AVP or TLV extension could be easily cut and pasted in the E-UTRAN ASN.1 protocol extension. See more details in the CRs proposed in [3] and [4].
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