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1 Introduction
Through the discussion at RAN#44 and SA#44, it’s confirmed that SA2 has the intention to have the UE AMBR for UMTS and it will be treated as TEI9 in RAN [1]. In fact, the SA2’s work to have AMBR for UMTS has been completed at SA2#73 meeting [2].
This contribution discusses the principles of UE AMBR for UTRAN and gives some proposals. 

At last RAN3 meeting, similar paper [3] was submitted and treated, one comment was “should only be applied for CELL_DCH cases”, in this contribution, a specific section is added to clarify this problem. Some small changes based on [3] are also made to clarify the solution.
2 Discussion
2.1 Is UE involved in UE-AMBR control function?
In LTE, UE-AMBR control function resides in RAN/eNB, and UE isn’t involved in UE-AMBR control function. In UTRAN, both of the UL and DL scheduling functions reside in UTRAN side, and UTRAN can have sufficient information of all traffic triggered by a UE, so UTRAN can control the UE AMBR well with the UE AMBR parameter acquired from core network. Moreover, to implement the UE-AMBR function in UTRAN side without UE involvement can make legacy UE also benefit from this new Release9 concept, which does not have backwards compatibility problem.

Proposal 1: Implement UE-AMBR in UTRAN side only.
2.2 UE-AMBR applicability analysis
UE-AMBR is one parameter within UE subscription profile, and it’s defined without consideration of UE’s RRC state, which is transparent to the core network and service application layer. So from this point of view, when the UE AMBR is enforced in UTRAN, there seems no reason to be only applied to UE in CELL_DCH state.
However, from the practical point of view, we prefer not to enforce the UE AMBR to UE in Cell_FACH state. For the CELL_FACH UE that using the R99 common channels, only some low bit rate traffic transferred and it will not exceed the UE AMBR, so there is no need to do the UE AMBR control for these UEs. For the Cell_FACH UE that using HSPA channels with Rel7 and Rel8 enhancements, although the available burst peak bit rate for DL and UL are both increased, but the available average bit rate would not reach as high as in CELL_DCH state. In addition, with the rise of the traffic data rate, state transition from CELL_FACH state to CELL_DCH state will be triggered. So the scenario to enforce the UE AMBR control for CELL_FACH UEs seems to be rare at present. 
From the UTRAN implementation point of view, as there is no UE context for CELL_FACH in NodeB, it will bring more complexity and more discussion for AMBR control in NodeB for CELL_FACH, such as how to store AMBR parameter and evaluate HSPA traffic for CELL_FACH UEs by NodeB. Considering Rel-9 is a short version, we therefore propose not to apply UE-AMBR to CELL_FACH UEs.

Proposal 2: Enforce the UE-AMBR to UEs in CELL_DCH only in Rel-9.
2.3 AMBR control function for HSPA
AMBR control function can reside in RNC or NodeB. Analysis on each alternative is given below:
2.3.1 Alt 1: AMBR control in RNC

For both uplink and downlink, RNC is able to measure the data bit rate for non-GBR traffic by monitoring RB volume for non-GBR service.
For DL, when the aggregate data rate reaching the RNC exceeds a predefined value, the RNC can automatically reduce the amount of data that send to Node B to achieve the downlink data rate control to some extent. However, because of the Iub HSPA flow control mechanism, as well as the Node B scheduling, RNC can’t control the downlink date rate accurately.
For UL, if RNC detects the aggregated date exceeds some predefined value, RNC needs to indicate the NodeB to reduce the scheduling grant for this UE. But there’s no existing flow control mechanism for uplink as for downlink, to have a good flow control mechanism would be a big impact to the current specification or the control would be slow and rough.
2.3.2 Alt 2: AMBR control in NodeB

With this alternative, RNC has to send the UE AMBR parameter to NodeB. For CELL_DCH UE, this parameter can be transferred via Iub control signaling to NodeB – to introduce the UEAMBR into NBAP signaling. 

How the NodeB measure the traffic volume of non-GBR services?

For CELL_DCH UE, both E-DCH MAC-d flow and MAC-hs queue is configured as GBR or not, thus NodeB is able to calculate the aggregated data rate for the non-GBR traffics for both UL and DL. 
With the UE AMBR parameter acquired from RNC and the actual aggregate data rate, the NodeB can do the DL control with current Iub HS-DSCH flow control mechanism, i.e. HS-DSCH Capacity Allocation; and can do the UL control with current scheduling mechanism, i.e. decrease the grant by AG or RG.
When TRB is established in UTRAN, SRB is established as well, which is transparent to the application layer and the traffic volume of SRB is not included in the subscribed UE AMBR. However, when SRB is configured by RNC to NodeB, there’s no GBR property is configured. For Iur, despite no GBR property, SRB can be identified by the TrCH Source Statistics Descriptor set to “RRC”, and non GBR traffic can be extracted according to the value of TrCH Source Statistics Descriptor of MAC-d Flows and Guaranteed Bit Rate when some service setup. For Iub, there is no TrCH Source Statistics Descriptor in NBAP signalling. NodeB can not distinguish between the non-GBR traffic and SRB. So it’s proposed to add an indicator in NBAP signaling to inform the NodeB if the priority queue carries the SRB or not.
2.3.3 Comparison of the two solutions 
	AMBR function resides in:
	RANAP impact
	NBAP impact
	RNSAP impact
	Performance

	RNC(Alt1)
	Addition of  AMBR parameter
	
	
	Slow and rough AMBR control

	NODEB(Alt2)
	Addition of  AMBR parameter
	Addition of AMBR parameter and SRB indicator
	Addition of AMBR parameter
	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, more importantly that solution 2 is more fast and accurate since the HSPA scheduling is done in NodeB, so solution 2 is preferred. 
Proposal 3: AMBR control function for HSPA locates in NodeB.
Proposal 4: Add an indicator in NBAP signaling to inform NodeB to differentiate SRB traffic from non-GBR traffic.
2.4 AMBR control for DCH

When CELL_DCH is configured with R99 DCH channel only, if UE-AMBR is applied, the aggregated data rate control for R99 DCH can be easily implemented by TFCS configuration, i.e. some high TFCS with data rate higher than AMBR could be forbidden. Normally in this case the peak bit rate is only ~300kbps, which is too low to restrict. 
Regarding the scenario that CELL_DCH UE is configured with mixed R99 DCH and HS-DSCH/E-DCH, based on the discussion above, AMBR control function should reside in NodeB for HSPA bearer while reside in RNC for DCH bearer. It is hard to achieve the division of aggregate maximum bit rate between DCH bearer and HSPA. However, considering the scenario that DCH and HS-DSCH/E-DCH serves as the bearer simultaneously for non-GBR traffics for one UE rarely happens, and the traffic volume transmitted on the R99 DCH is much lower than that transmitted on HSPA, and for simplicity, UE AMBR control is only enforced to the HSPA channels.
Proposal 5: UE-AMBR control is only applied to HSPA channels of Cell_DCH UE.
3 Potential impacts to Specifications

3.1 TS 25.413

Add AMBR parameters into RAB assignment procedure, Relocation procedure.

3.2 TS 25.423

Add UE AMBR parameters into Radio Link Setup/Addition/Reconfiguration procedure.
3.3 TS 25.433

Add UE AMBR parameters/SRB indicator into Radio Link Setup/Addition/Reconfiguration procedure.
4 Conclusion and Proposal

It’s proposed RAN3 to discuss section 2 and agree on the following proposals and corresponding CRs[4].
Proposal 1: Implement UE-AMBR in UTRAN side only.
Proposal 2: Enforce the UE-AMBR to UEs in CELL_DCH only in Rel-9.
Proposal 3: AMBR control function for HSPA locates in NodeB.
Proposal 4: Add an indicator in NBAP signaling to inform NodeB to differentiate SRB traffic from non-GBR traffic.

Proposal 5: UE-AMBR control is applied to HSPA channels of Cell_DCH UE.
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