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1 Introduction
At TSG SA1#41, SA1 saw the benefits of a concept called UE-Aggregate Maximum Bit Rate (UE-AMBR) which allows the aggregate UE data rate for non-real time traffic to be capped to a certain value and considered introducing similar requirements into UTRAN for Release 9. This contribution discusses the feasibility and principles of UE-AMBR for UTRAN and gives some proposals.
2 Background

At TSG SA1#41, SA1 saw the benefits of UE-AMBR and considered introducing similar requirements into UTRAN for Release 9. Also a use case for AMBR is given by SA1 below:
“If a user purchases a subscription package that allows data rates of up to 2Mbps, currently, UE AMBR of 2Mbps will be enforced when the user is in E-UTRAN and not when the user is in UTRAN or GERAN. So, when the UE moves to UTRAN, the 2Mbps limit is currently not enforced. This means it is possible for the user to obtain services in excess of their 2Mbps subscription. For this purpose, it is necessary for UE AMBR to be available in UTRAN.”[1]
As response to the LS from SA1, both SA2 and RAN2 are positive to this function. In [3], SA2 believed that “the architectural requirements to mirror the UE-AMBR functionality from the E-UTRAN to UTRAN and GERAN are feasible for Release 9”. In [2], RAN2 believed” it is feasible to support the UE-AMBR concept”
At TSG SA#42, a new requirement was introduced in SA1 specification [4] that provides the capability to limit the UE aggregate maximum bit rate for NRT traffic，which applies to EPS, UMTS and 2G systems. The requirement description is given below:
“In order to have efficient use of radio resources shared amongst terminals, it shall be possible for a PLMN to apply a limit to the cumulative bit rate per subscriber at a given instant for non-real time services (i.e. when summing the bit rates of one subscriber’s simultaneous non-real time traffic).”
3 Discussion

3.1 Benefits of AMBR
· Improve users experience when handover between E-UTRAN and UTRAN as described on the example above given by SA1
· Subscription data rates sharing among non-GBR traffics in one UE comparing to MBR based QoS model

3.2 Principles of introduction of AMBR

Before introducing the UE-AMBR, some principles shall be clarified firstly as below:
3.2.1 Is UE involved in UE-AMBR control function?

In LTE, UE-AMBR function resides in eNodeB, and UE isn’t involved in UE-AMBR control function. In UTRAN, both of the UL and DL scheduling functions reside in UTRAN, and UTRAN has sufficient information of all traffics trigged by UE, so the UTRAN can control UE-AMBR well. Moreover, it has benefit to implement UE-AMBR in UTRAN rather than UE considering the backwards compatibility to legacy UEs.

Proposal 1: Implement UE-AMBR in UTRAN rather than UE.
3.2.2 AMBR control function for HSPA
AMBR control function can resides in RNC or NODEB. Analysis on each alternative is given below:
3.2.2.1 Soultion1: AMBR controlled in RNC

For uplink, RNC shall measure the data rate for non-real time traffics. When the aggregate data rate exceeds a certain value, RNC shall inform NODEB to reduce the grant to achieve AMBR constraint. Thus a fast communication mechanism between NodeB and RNC is required to ensure that RNC could timely tell NodeB to change the grant
For downlink, RNC shall measure the data rate for non-real time traffics. When the aggregate data rate exceeds a certain value, RNC shall reduce the amount of data sent to Node B in the FP frame to achieve AMBR control. However, because of the Iub flow control mechanisms, as well as the Node B scheduling, RNC can’t control the downlink date rate accurately.

3.2.2.2 Solution2: AMBR controlled in NodeB
For uplink, NodeB shall measure the data rate for non-real time traffics, when the aggregate data rate exceeds a certain value, NodeB could reduce the uplink rate by decreasing the grant by AG or RG.
For downlink, Node B shall measure the data rate for non-GBR priority queues. When the aggregate rate exceeds a certain value, NodeB could reduce the downlink data rate by shortening the scheduling period or reducing the TB size, which is quite implementation specific. 
Considering the UE in CELL_FACH state, since there is no UE context in Node B, UE AMBR parameter can not be obtained by Node B from IUB signalling. New UL AMBR IE and DL AMBR IE maybe needed to be introduced in HS-DSCH FP Frame for the purpose of AMBR control.
Whereas, we know that for the SRB priority queue, there is no any GBR properties, as a result, Node B can’t distinguish between non-GBR traffics queue and SRB queue, thus the aggregate max bit rate will be reduced somehow. One possible solution is to add an indicator in NBAP signalling to inform Node B that whether a particular priority queue is SRB priority queue or not.

3.2.2.3 Comparison of the two solutions 

	AMBR function resides in:
	RANAP impact
	NBAP impact
	RNSAP impact
	FP impact
	Performance

	RNC(solution1)
	Addition of  AMBR parameter
	
	
	Extra Flow Control mechanism for E-DCH


	Slow and rough AMBR control

	NODEB(solution2)
	Addition of AMBR parameter
	Addition of AMBR parameter
	Addition of AMBR parameter
	Addition of AMBR parameter into FP frame for CELL__FACH UE 
	Fast and accurate AMBR control


From the analysis above, although solution 2 need extra NBAP and RNSAP changes than solution 1, but taken into account that it can be foreseen that the new E-DCH flow control mechanism is really complex, in addition, what is most important is that solution 2 is more fast and accurate, so solution 2 should be the preferred one.
Proposal 2: AMBR control function for HS-DSCH/E-DCH implements in NODEB rather than in RNC
3.2.3 AMBR control for DCH

For the scenario that DCH transmitted alone without HS-DSCH/E-DCH, the aggregate data rate control for the composite DCH can be achieved by TFCS configuration, i.e. some high TFCS with data rate higher than AMBR could be forbidden. As a result, AMBR control for DCH can be implemented by RNC through the configuration of appropriate TFCS parameters without any impact to current specification.
Proposal 3: AMBR control for DCH can be implemented by RNC through the configuration of appropriate TFCS parameters.

3.2.4 AMBR control for mixed DCH and HS-DSCH/E-DCH 

Based on the discussion above, AMBR control function resides in NodeB for HS-DSCH/E-DCH bearer while resides in RNC for DCH bearer, as a consequence, for the scenario that DCH transmitted together with HS-DSCH/E-DCH, it is really hard to achieve the dynamic division of max bit rate between DCH bearer and HS-DSCH/E-DCH bearer. However, considering that the scenario that DCH and HS-DSCH/E-DCH serves as the bearer simultaneously for non-GBR traffics for one UE is rarely happens, the max bit rate could be statically divided, thus the AMBR could be done individually for DCH and HS-DSCH/E-DCH.
Proposal 4: For the scenario with mixed DCH and HS-DSCH/E-DCH, AMBR could be done individually.
4 Potential impacts to Specifications

4.1  TS 25.413

Addition of AMBR parameters into RAB assignment procedure, Relocation procedure.
4.2 TS 25.433/423

Addition of parameters and signaling indicator into Radio link setup/reconfigure/addition procedure.

4.3 TS 25.435/425

Addition of AMBR parameters into IUB/IUR
HS-DSCH FP Frame.

5 Conclusion and Proposal

We kindly ask RAN3 to discuss and agree on the following proposals:

Proposal 1: Implement UE-AMBR in UTRAN rather than UE.
Proposal 2: AMBR control function for HS-DSCH/E-DCH implements in NODEB rather than in RNC.

Proposal 3: AMBR control for DCH can be implemented by RNC through the configuration of appropriate TFCS parameters.

Proposal 4: For the scenario with mixed DCH and HS-DSCH/E-DCH, AMBR could be done individually.
Additionally RAN2 discussed this issue at last meeting, and some companies thought a work item is needed for this work. If RAN3 has the same conclusion that this topic needs to be discussed under a new work item instead of TEI9, Huawei would like to propose a work item at next Plenary.
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