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1.
Introduction

In the context of release 7 and the introduction of multiple features increasing the bit rate, it becomes needed to relax the limitation of bit ate of 16 Mb/s. This paper analyses the issue.

2.
Impact on specifications
Looking at TS25.413, the following information elements are impacted:

RAB Parameters IE
In the RAB parameters IE sent in RAB Assignment Request and Relocation Request messages, the two IEs Guaranteed bit rate and Maximum bit rate are currently limited to 16 Mb/s.

	>Maximum Bit Rate
	M
	1 to <nbr-SeparateTrafficDirections>
	INTEGER (1..16,000,000)
	Desc.: This IE … 


	-
	

	>Guaranteed Bit Rate
	C-iftrafficConv-Stream
	0 to <nbr-SeparateTrafficDirections>
	INTEGER (0..16,000,000)
	Desc.: This IE …


	-
	


RAB-parameters is an extensible sequence.

Two new IEs can be introduced in the extension container. 
There can be two ways of extending the value:
· the new IE indicates the delta part i.e. contains the higher order bits encoding the part that is above 16 Mb/s and the existing GBR/MBR value is to be added,

· or the new IE is self-sufficient i.e. it contains alone the full coding of the exact bit rate to be signalled.

For simplicity reason, the second approach is preferred. However, for backwards compatibility reason, it is proposed to keep the existing IEs and to agree to set them to the actual max value of 16 Mb/s when the bit rate to be signalled is higher than 16 Mb/s.
Thus R6 equipment will continue to apply a maximum MBR value of 16 Mb/s in all cases. This is believed acceptable.

R6 equipment will also truncate the GBR at 16 Mb/s. Therefore, if the call asks for GBR=20 Mb/s, there is the risk that it is accepted and served only with 16 Mb/s. However, this case is considered theoretical considering services requiring a GBR above 16 Mb/s.

Alternative MBR & GBR
In the Alternative Maximum bit rate and Alternative guaranteed bit rate, the bit rate is limited to 16 Mb/s
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Alternative RAB parameter values
	
	
	
	

	>Alternative Maximum Bit Rate Information
	O
	
	
	Included only if negotiation is allowed for this IE.

	>>Type of Alternative Maximum Bit Rate Information
	M
	
	ENUMERATED (Unspecified, Value range, Discrete values)
	Unspecified …



	>>Alternative Maximum Bit Rates
	C - ifValueRangeorDiscreteValuesMBR
	1 to <nbr- Alternative Values>
	
	For …



	>>>Bit Rate
	M
	1 to <nbr-SeparateTrafficDirections>
	INTEGER (1..16,000,000)
	When nbr-…



	>Alternative Guaranteed Bit Rate Information 
	O
	
	
	Included only if negotiation is allowed for this IE.

	>>Type of Alternative Guaranteed Bit Rate Information
	M
	
	ENUMERATED (Unspecified, Value range, Discrete values)
	Unspecified …



	>>Alternative Guaranteed Bit Rates
	C  ifValueRangeorDiscreteValuesGBR
	1 to <nbr- Alternative Values>
	
	For Value…



	>>>Bit Rate
	M
	1 to <nbr-SeparateTrafficDirections>
	INTEGER (0..16,000,000)
	When …



	>Alternative RAB Configuration
	O
	
	RAB Parameters 9.2.1.3
	Indicates …




Only the alternative-rab-parameter-values is an extensible sequence.

Assuming the same conclusion as above can be taken for the coding of new values, the difficulty here comes from the fact that the extension container is only usable at “three levels” above the actual GBR/MBR encoded value.
Assigned MBR & GBR

In the Assigned Maximum bit rate and Assigned Guaranteed Bit Rate, the bit rate is limited to 16 Mb/s

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Assigned RAB parameter values
	
	
	
	

	>Assigned Maximum Bit Rate
	O
	1 to <nbr-SeparateTrafficDirections>
	INTEGER (1..16,000,000)
	When…



	>Assigned Guaranteed Bit Rate
	O
	1 to <nbr-SeparateTrafficDirections>
	INTEGER (0..16,000,000)
	When…




Only the assigned-rab-parameters-values is an extensible sequence.

Requested RAB parameters MBR & GBR

In the Requested Maximum bit rate and Requested Guaranteed Bit Rate, the bit rate is limited to 16 Mb/s

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Requested RAB Parameter Values
	
	
	
	

	>Requested Maximum Bit Rate
	O
	 0 to <nbr-SeparateTrafficDirections>
	INTEGER (1..16,000,000)
	When…

	>Requested Guaranteed Bit Rate
	O
	0 to <nbr-SeparateTrafficDirections>
	INTEGER (0..16,000,000)
	When…

	>Alternative RAB Configuration Request
	O
	
	ENUMERATED (Alternative RAB configuration Requested, …)
	Indicates…


Requested rab-parameter-values is an extensible sequence.

Conclusions of section 2: 
1. It is proposed to define in the extension container a new IE which contains the full to-be-signalled bit rate and set the existing bit rate to upper value 16 Mbs when the new IE is used.

2. Alternative RAB parameters values is the most impacted IE because the extensibility is only defined three levels above the actual bit rate values.
3. the coding details need to be discussed for the new IE: does the granularity of this IE really need to be equal to one bit per second, given the high bit rates at stake.

3.
Modifications to apply to GBR& MBR
The range of MBR and GBR is currently up to 16 Mbs. 
Considering the introduction of MIMO *2, one can reach already 28 Mbs with a QAM16 in release 7 according to the following formula:
MaxBitrate = 2560*3/16*nb bits/symb/coding rate/2.10-3*15

However, the bit rate could possibly increase further considering new features: for example, with a MIMO*4 one could reach 56 Mbs and even 84 Mbs if QAM64 is used at the same time.

The question then arises if we keep the granularity of the bit/s to signal the bit rate, as it is today. If it is so, considering a multiple of power of 2, 128 Mbs is a possible new limit. 

However it is proposed to make it more future-proof, a theoritical maximum value of 256 Mbs could be safer. A change of the granularity is possible.
4.
Impact on other specifications
The impact on other specifications still need to be assessed. 
This concerns UTRAN specifications but also possibly specifications led by other groups. When HSDPA was introduced, the 9.6 Mb/s had led to modification of GTP-C in order to increase the QoS filed in the Activate PdP context.

Therefore, it is proposed to:

· make a similar investigation as in this paper to outline the impact on TS25423 and TS25433,

· liaise to other groups to check their own specifications. In particular to CT4 where a similar issue as for HSDPA/HSUPA introduction is to be checked.
5.
Conclusion

The following paper has analysed:
· the need to signal bit rates higher than 16 Mb/s over Iu interface,

· the impact on RANAP specification in terms on modifications to be applied to RANAP procedures, messages and information elements,
· the modifications needed on the GBR and MBR upper bound values to be considered in order to be future-proof.
It is proposed:

· to make the changes to raise the maximum bit rate up to 256 Mbs in RANAP. If this is agreed, Alcatel-Lucent volunteers to prepare these CRs.
· That RAN3 look at the impact on other specifications TS25.423 and TS25.433,
· to conclude the liaisons exchanged with the other groups and in particular to CT4 to check similar impacts on the QoS and also in order to seek alignment with RAN3 in terms of upper bound values to be newly defined.


















































































































































































































































































































































































































3GPP


