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1 Introduction
In RAN3#55 meeting, Extended Maximum Bit Rate (corresponding Extended Guaranteed Bit Rate) was introduced in [1] to increase the upper limits for GBR and MBR values due to introduction of MIMO feature. 

Problems with this extension are described in this contribution, and the possible solution is proposed. 
2 Discussion
2.1 Issue 1:
When the Extended Maximum Bit Rate IE (respectively Extended Guaranteed Bit Rate IE) <Integer (16,000,001..256,000,000)> was introduced in to RAB parameters IE, it’s defined in RANAP that 

“For a RAB setup or modification, when the maximum bit rate (respectively the guaranteed bit rate when applicable) to be signalled for the RAB exceeds the maximum value of the Maximum Bit Rate IE (respectively Guaranteed Bit Rate IE), the Extended Maximum Bit Rate IE (respectively Extended Guaranteed Bit Rate IE) shall be included together with the Maximum Bit Rate IE (respectively Guaranteed Bit Rate IE) set to its maximum value.

For a RAB setup or modification, if the Extended Maximum Bit Rate IE (respectively Extended Guaranteed Bit Rate IE) is present, the RNC shall consider it and ignore the Maximum Bit Rate IE (respectively Guaranteed Bit Rate IE).”

Scenario:

Asymmetric bidirectional data transmission: downlink MBR is higher than 16Mb/s, while the uplink is lower than 16Mbs. The downlink and uplink MBR values are included together in Maximum Bit Rate < INTEGER (1..16,000,000)> and Extended Maximum Bit Rate <Integer (16,000,001..256,000,000)>. The CN node can set the uplink MBR in the Maximum Bit Rate, and set the downlink in the Extended Maximum Bit Rate. But as defined in the specification, the RNC shall only consider the Extended Maximum Bit Rate and ignore the Maximum Bit Rate IE. In this way, even though the CN node can set the values, but the uplink MBR will be missed by the RNC.

The same problem exists in Assigned RAB Parameter Values IE and Requested RAB Parameter Values IE. 
This problem can be easily solved by clarifying that the presence of Extended MBR IE causing the MBR to be ignored applies per direction, not for both UL/DL.
Proposal 1: Clarify that the presence of Extended MBR IE causing the MBR to be ignored applies per direction, not for both UL/DL. Similar proposal applies for Assigned RAB Parameter Values IE and Requested RAB Parameter Values IE.
For a RAB setup or modification, when the maximum bit rate (respectively the guaranteed bit rate when applicable) to be signalled for the RAB exceeds the maximum value of the Maximum Bit Rate IE (respectively Guaranteed Bit Rate IE), the Extended Maximum Bit Rate IE (respectively Extended Guaranteed Bit Rate IE) shall be included together with the Maximum Bit Rate IE (respectively Guaranteed Bit Rate IE) set to its maximum value.

For a RAB setup or modification, if the Extended Maximum Bit Rate IE (respectively Extended Guaranteed Bit Rate IE) is present, the RNC shall consider it and ignore the Maximum Bit Rate IE (respectively Guaranteed Bit Rate IE) in the direction that Maximum Bit Rate IE (respectively Guaranteed Bit Rate IE) is set to its maximum value.
2.2 Issue 2:
We still take the RAB Parameters case for example:
Scenario:

Asymmetric bidirectional data transmission: downlink MBR is higher than 16Mb/s, while the uplink equals 16Mb/s. 
As defined in the section 9.2.1.3, nbr-SeparateTrafficDirection is set to 2 as RAB asymmetry indicator is asymmetric bidirectional. 
According to current specification, the CN will set the parameters as follows:

DL MBR: 16Mb/s 


UL MBR: 16Mb/s

Ext DL MBR: actual value
Suppose it’s 32Mb/s.
Ext UL MBR: one value within the range of 16,000,001..256,000,000 shall be inserted, because the nbr-SeparateTrafficDirection is set to 2. Suppose it’s 16,000,001.
Then the RNC will recognize the requested RAB parameters as <32,000,000, 16,000,001>

With this example, it can be seen that the 16Mb/s can not be set as a valid value. 
The same problem exists in Alternative RAB Parameter Values IE, Assigned RAB Parameter Values IE and Requested RAB Parameter Values IE.
To solve the problem that 16,000,000 can not be a valid value, one special IE with 16,000,000, or special flag to indicate to if it’s extended, or matching index maybe added, but they are not possible to add an IE in at the place needed in the ASN.1, or even more messy and confusing. 
Proposal 2: To add a new IE with the value range set to (1…256,000,000), if this IE exists, the MBR (respectively GBR) and extended MBR (respectively extended GBR) shall be ignored. 
2.3 Issue 3
When Extended alt MBR was introduced into Alternative RAB Parameter Values IE, it’s defined that 

“If some of the alternative maximum bit rates (respectively alternative guaranteed bit rates when applicable) to be signalled for the RAB exceed the maximum value of the Alternative Maximum Bit Rate IE (respectively Alternative Guaranteed Bit Rate IE), they shall be included in the Extended Alternative Maximum Bit Rate IE (respectively Extended Alternative Guaranteed Bit Rate IE).
For a RAB setup or modification, if the Extended Alternative Maximum Bit Rate IE (respectively Extended Alternative Guaranteed Bit Rate IE) is present, the RNC shall consider it together with the bit rates signalled within the Alternative Maximum Bit Rate IE (respectively Alternative Guaranteed Bit Rate IE) if present.”
Different with RAB Parameters, the Alt MBR is not mandatory.

If both of DL and UL alternative maximum bit rates exceed the maximum value of the Alternative Maximum Bit Rate IE, only the Ext Alt MBR is included and the Alt MBR is not included. 
Scenario:
Asymmetric bidirectional data transmission: downlink MBR is higher than 16Mb/s, while the uplink is lower than 16Mb/s.

As defined in the section 9.2.1.3, nbr-SeparateTrafficDirection is set to 2 as RAB asymmetry indicator is asymmetric bidirectional. 
Both of Alt MBR and Ext Alt MBR are included, since the nbr-SeparateTrafficDirection is set to 2, so one value needs to be inserted accordingly. 
Let’s take the following table as example, X and Y can be any value in the value range. Considering 100/15, the RNC may recognize the 100/15 as two values: X/15 and 100/Y. 
	 
	1
	2
	3
	4
	5

	Values
	100/15
	16/15
	200/150
	16/16
	150/16

	CN set alt MBR
	X/15
	16/15
	
	16/16
	X/16

	CN set Ext alt MBR
	100/Y
	
	150/200
	
	150/Y


With this example, it can be seen that RNC can not match up the Alt MBR and Ext MBR.

To solve the problem, the same mechanism as for RAB parameters can be used- to include all the alt MBR values, even if they are extended, with the value set to max value if extended, and include the extended values for those that are needed. As discussion in Issue2, the problem is 16,000,000 can not be used as a valid value for MBR - only to indicate an extended value.
So the straight forward solution is the same as proposal 2. 
3 Conclusion and Proposal
As discussed in this paper, some ambiguity with the usage with Extended Maximum Bit Rate (corresponding Guaranteed Bit Rate) exists in current specification. And even with clarification, the 16,000,000 can not be a valid value. In addition, the matching up in Alt RAB parameters does not work.
It’s proposed RAN3 to agree Proposal 1 and 2, and agree corresponding CRs. 
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