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1
Description of the issue
The UE AMBR is currently defined between 0 and 10,000,000,000.
The value 0 is part of the range. Even if it is quite unlikely to receive the value zero, the protocol itself must be clear on the handling regarding any value received.
As per current TS36.413, nothing prevents to send the value 0 for setting the UE AMBR in one of the following control plane messages:

· Initial context setup

· E-RAB setup,

· E-RAB modify,

· E-RAB release Command,

· Handover Request

· UE Context Modification,

· Path Switch Request Acknowledge

In all the first messages above listed the criticality of the UE AMBR IE is “reject”. In the two last messages the criticality is “ignore”. But in all cases the value “zero” could currently be accepted by the abstract syntax layer since the “zero” is in the allowed range.
Definition of UE AMBR
Looking at what UE AMBR represents, it is defined as the sum of the APN AMBR of each APN to which the UE is connected. The APN AMBR is defined in TS24.301 as 

9.9.4.2         APN aggregate maximum bit rate

The purpose of the APN aggregate maximum bit rate information element is to indicate the initial subscribed APN-AMBR when the UE establishes a PDN connection or to indicate the new APN-AMBR if it is changed by the network.

Table 9.9.4.2.1: APN aggregate maximum bit rate information element

	APN-AMBR for downlink, octet 3

Bits

8 7 6 5 4 3 2 1

0 0 0 0 0 0 0 0       Reserved

0 0 0 0 0 0 0 1       The APN-AMBR is binary coded in 8 bits, using a granularity of 1 kbps
                              to                                          giving a range of values from 1 kbps to 63 kbps in 1 kbps increments.
0 0 1 1 1 1 1 1       

0 1 0 0 0 0 0 0       The APN-AMBR is 64 kbps + ((the binary coded value in 8 bits –01000000) * 8 kbps)
                              to                                          giving a range of values from 64 kbps to 568 kbps in 8 kbps increments.
0 1 1 1 1 1 1 1       

1 0 0 0 0 0 0 0       The APN-AMBR is 576 kbps + ((the binary coded value in 8 bits –10000000) * 64 kbps)
                              to                                          giving a range of values from 576 kbps to 8640 kbps in 64 kbps increments.
1 1 1 1 1 1 1 0       

1 1 1 1 1 1 1 1       0kbps

If the network wants to indicate an APN-AMBR for downlink higher than 8640 kbps, it shall set octet 3 to "11111110", i.e. 8640 kbps, and shall encode the value for the APN-AMBR in octet 5.

APN-AMBR for uplink, octet 4

Coding is identical to that of APN-AMBR for downlink.

APN-AMBR for downlink (extended), octet 5

Bits

8 7 6 5 4 3 2 1

0 0 0 0 0 0 0 0       Use the value indicated by the APN-AMBR for downlink in octet 3.

                                                                           For all other values: Ignore the value indicated by the APN-AMBR for downlink in octet 3
                                                                           and use the following value:
0 0 0 0 0 0 0 1       The APN-AMBR is 8600 kbps + ((the binary coded value in 8 bits) * 100 kbps),
                              to                                          giving a range of values from 8700 kbps to 16000 kbps in 100 kbps increments.
0 1 0 0 1 0 1 0       


0 1 0 0 1 0 1 1       The APN-AMBR is 16 Mbps + ((the binary coded value in 8 bits - 01001010) * 1 Mbps),
                              to                                          giving a range of values from 17 Mbps to 128 Mbps in 1 Mbps increments.
1 0 1 1 1 0 1 0       


1 0 1 1 1 0 1 1       The APN-AMBR is 128 Mbps + ((the binary coded value in 8 bits - 10111010) * 2 Mbps),
                              to                                          giving a range of values from 130 Mbps to 256 Mbps in 2 Mbps increments.
1 1 1 1 1 0 1 0       

All other values shall be interpreted as '1 1 1 1 1 0 1 0'.

APN-AMBR for uplink (extended), octet 6

This field is an extension of the APN-AMBR for uplink in octet 4. The coding is identical to that of the APN-AMBR for downlink (extended).

APN-AMBR for downlink (extended-2), octet 7

Bits

8 7 6 5 4 3 2 1
0 0 0 0 0 0 0 0       Use the value indicated by the APN-AMBR for downlink and APN-AMBR for downlink (extended) in
                                                                           octets 3 and 5.


0 0 0 0 0 0 0 1       The APN-AMBR is (the binary coded value in 8 bits) * 256 Mbps + (the value indicated by 

                              to                                          the APN-AMBR for downlink and APN-AMBR for downlink (extended) in octets 3 and 5), 

1 1 1 1 1 1 1 0       giving a range of 256 Mbps to 65280 Mbps.

1 1 1 1 1 1 1 1       This value shall be interpreted as '0 0 0 0 0 0 0 0' in this version of the specification.

APN-AMBR for uplink (extended-2), octet 8

This field is an extension of the APN-AMBR for uplink and APN-AMBR for uplink (extended) in octets 4 and 6. The coding is identical to that of the APN-AMBR for downlink (extended-2).




From that definition it appears that one DL APN AMBR value set to “all ones” means 0 kbps.
However even though 0 kbps is possible for one DL APN AMBR, receiving 0 kbps over S1 would mean all DL APN AMBR were set to 0 kbps which would create serious issues for eNB.

For example it would mean all traffic has to be blocked on the radio on non-GBR bearers as otherwise AMBR would get exceeded.
It is therefore believed that eNB should preferably reject in that case as the handling of user plane would otherwise be undetermined and vendor dependent.
Definition of GBR QoS
Similarly the Maximum bit rate is defined in TS24.301 and TS23107 as follows:
Maximum bit rate for uplink, octet 4 (see 3GPP TS 23.107 [5])

Bits

8 7 6 5 4 3 2 1

In UE to network direction:
0 0 0 0 0 0 0 0
Subscribed maximum bit rate for uplink

In network to UE direction:
0 0 0 0 0 0 0 0
Reserved

In UE to network direction and in network to UE direction:
0 0 0 0 0 0 0 1 
The maximum bit rate is binary coded in 8 bits, using a granularity of 1 kbps


to


giving a range of values from 1 kbps to 63 kbps in 1 kbps increments.

0 0 1 1 1 1 1 1

0 1 0 0 0 0 0 0 
The maximum bit rate is 64 kbps + ((the binary coded value in 8 bits – 01000000) * 8 kbps)


to


giving a range of values from 64 kbps to 568 kbps in 8 kbps increments.

0 1 1 1 1 1 1 1

1 0 0 0 0 0 0 0 
The maximum bit rate is 576 kbps + ((the binary coded value in 8 bits – 10000000) * 64 kbps)


to


giving a range of values from 576 kbps to 8640 kbps in 64 kbps increments.
1 1 1 1 1 1 1 0

1 1 1 1 1 1 1 1
0kbps
The 0 kbps seems allowed from theoretical asn1 coding viewpoint for the EPS QoS setting however practically not logically meaningful. It is therefore believed that one should preferably reject in that case as well as the handling of user plane would otherwise be undetermined and vendor dependent.

2
Conclusion and Proposal
This paper has analysed the possible setting of the value “zero” for the AMBR and for the Maximum Bit Rate is TS36.413 and concluded that this shall not be used. However, since it is in the allowed 36.413 asn.1 range, the behaviour of the eNB upon receiving such value is currently not specified. 
It is proposed to bring this correction in the specification in order to avoid any IOT issue. 

Assuming the understanding of this eNB behaviour is shared, such clarification is backwards compatible.

The CR is provided in tdoc R3-101599.
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