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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.
In RAN3#63 meeting, problems with this extension were described in [2], the corresponding solutions were captured in [3] and [4] for Rel7 and Rel8 respectively. 

In Rel7, to solve the problem in [2], the restriction was defined that “for a RAB if Extended Maximum Bit Rate IE (respectively Extended Guaranteed Bit Rate IE when applicable) is signalled in one direction RNC shall use the Extended Maximum Bit Rate IE (respectively Extended Guaranteed Bit Rate IE) also for the other direction for this RAB”.
However, this restriction is inconsistent with the possible bit rate in Rel7 network. The problem is discussed in this contribution and the solution is proposed.
2 Discussion
2.1 Problem of current specification

In 25.413, when the Extended Maximum Bit Rate IE (respectively Extended Guaranteed Bit Rate IE) <Integer (16,000,001..256,000,000)> is 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).
For a RAB if Extended Maximum Bit Rate IE (respectively Extended Guaranteed Bit Rate IE when applicable) is signalled in one direction RNC shall use the Extended Maximum Bit Rate IE (respectively Extended Guaranteed Bit Rate IE) also for the other direction for this RAB.”

With the current specification, the downlink and uplink bit rate shall be simultaneously higher than 16Mb/s or lower than 16Mb/s. Otherwise, it can not be signaled.
In Rel-7 network, the uplink maximum bit rate is 11.5Mb/s (16QAM), and downlink maximum bit rate is 21Mb/s (64QAM or MIMO). So the scenario that DL and UL bit rates are simultaneously higher than 16Mb/s does not exist. And the possible scenario that the downlink bit rate is higher than 16MB/s and the uplink bit rate is lower than 16Mb/s can not be signaled/supported by the current Rel7 specification. 

In the living network, the scenario that the downlink bit rate is higher than 16Mb/s may be rare, but for demo network, the rate will be surely implemented. But the restriction does not allow this.

So this restriction needs to be removed.

Proposal 1: Remove the restriction that “For a RAB if Extended Maximum Bit Rate IE (respectively Extended Guaranteed Bit Rate IE when applicable) is signalled in one direction RNC shall use the Extended Maximum Bit Rate IE (respectively Extended Guaranteed Bit Rate IE) also for the other direction for this RAB” from current specification. 
2.2 Solution 
After removal the restriction, the problem discussed in [2] also exist in Rel7. To reconsider the issues proposed in [2], the discussion and solution are as below.
2.2.1 Issue 1:

Since now there’s no restriction that the UL and DL bit rates are indicated by only Maximum Bit Rate IE (respectively Extended Guaranteed Bit Rate IE or Extended Maximum Bit Rate IE (respectively Extended Guaranteed Bit Rate IE, so as discussed in issue 1 in [2], it shall be clarified that the presence of Extended Maximum Bit Rate IE (respectively Extended Guaranteed Bit Rate IE causing the Maximum Bit Rate IE (respectively Extended Guaranteed Bit Rate IE to be ignored applies per direction, not for both UL/DL.
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.
Proposal 2: Clarify that the presence of Extended Maximum Bit Rate IE (respectively Extended Guaranteed Bit Rate IE causing the Maximum Bit Rate IE (respectively Extended Guaranteed Bit Rate IE 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.
2.2.2 Issue 2 
Issue 2 is that 16Mb/s can not be seen as a valid value. And the possible scenario in the real network is: the DL data rate exceeds 16Mb/s, and the extended value is included; while the UL data rate is exactly 16Mb/s. 
To solve this problem in Rel8 the Supported Maximum Bit Rate IE (respectively Supported Guaranteed Bit Rate IE was introduced [4]. This change is not appropriate for Rel7 for big change to the old specification.

As discussed in issue 1, in Rel-7 the maximum uplink bit rate is 11.5Mb/s, so the problem scenario does not exist. So there’s no need to solve this issue. 
Proposal 3: Confirm that no need to solve the problem that in uplink 16Mb/s can not be used as a valid value because it can not be achieved in Rel-7. 
2.2.3 Issue 3
The definition of Alternative RAB Parameter Values is quite general that no detailed setting/reading mechanism is defined. Vendors need to define its own mechanism that may cause IOT problem. And even having the same understanding, the mis-match problem may also happen. 
To solve this problem, in Rel8, the alternative supported values were introduced, so either the alternative or the alternative extended values will not be included. 

In Rel7, as discussed for issue 1, in the real network, there’s not the scenario that the uplink and downlink both exceeds 16Mb/s, so for each alternative value, the alternative will always be included. But the ambiguity and mismatch problems still exist. 
In the following example, firstly X and Y may be misunderstood with valid value if no special mechanism to define; secondly, 12/7 may be mismatched with 21/Y. 
	
	1
	2
	3

	Values
	21/11.5
	12/7
	21/8

	CN set alt MBR
	X/11.5
	12/7
	X/8

	CN set Ext alt MBR
	21/Y
	
	21/Y


So it’s needed to define the invalid value, and to define the matching mechanism. The proposed solution is as follows and the 16Mb/s - maximum value of the Alternative Maximum Bit Rate IE (respectively Alternative Guaranteed Bit Rate IE) is set as the invalid value and also indicate the extended.  
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 these rates together with the bit rates signalled within the Alternative Maximum Bit Rate IE (respectively Alternative Guaranteed Bit Rate IE) if present. If the value of Alternative Maximum Bit Rate IE (respectively Alternative Guaranteed Bit Rate IE) is set to its maximum value in the direction, RNC shall consider the Extended Alternative Maximum Bit Rate IE (respectively Extended Alternative Guaranteed Bit Rate IE) in sequence and ignore the Maximum Bit Rate IE (respectively Guaranteed Bit Rate IE) in this direction.
Proposal 4: Re-define the mechanism of reading/setting of the alternative RAB parameters.
For the Assigned or Requested value, because only one pair value is sent to CN from RNC, it can be treated the same as for RAB parameters. 
Proposal 5: Reuse the mechanisms of RAB Parameters for Assigned RAB parameters and Requested RAB Parameters.
2.3 Inter-operability Analysis
If the Rel7 CN implemented this CR but the RNC did not, the RNC will ignore the MBR (GBR) in two directions when extended value is included, and the wrong bit rate will be used in the direction that the value of MBR (GBR) is not exceeded its maximum value. When alternative MBR (GBR) and alternative extended MBR (GBR) are used, the RNC will not match the alternative MBR (GBR) value to alternative extended MBR (GBR) and the wrong bit rate will be recognized.
If the Rel7 RNC implemented this CR but the CN did not, the CN will not know the value 16Mb/s is a special flag and the wrong meaning will be understood by RNC and the wrong bit rate will be used. If the RNC send assigned MBR/extended assigned MBR or requested MBR/extended requested MBR, the CN will ignore the corresponding MBR (GBR) values in two directions and the wrong bit rate will be used in the direction that the value of MBR (GBR) is not exceeded its maximum value. 
3 Conclusion and Proposal
As discussed in this paper, the possible scenario can not be supported by current Rel7 specification on the usage of Extended MBR and GBR. The problem is discussed and solution is given.
It’s proposed RAN3 to agree the proposals and corresponding CR [5] & [6]. 
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