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1. Introduction

RAN1 and RAN2 joint session at Montreal decided 

· There is only one ACK/NACK signal transmitted by UE during one TTI.

· More than 1 MAC-d flows can be multiplexed into E-DCH transport channel.

During last meeting there were several open issues identified by the group.

· Controlling separate QoS requirement (e.g. target BLER) per MAC-d flow is feasible based on current agreed Transport Channel Structure?

· How the outer loop control (controlling target BLER of E-DCH) should work when associated DPCH is configured to carry data traffic?

In this contribution, we review the above issue and propose one candidate solution.
2. Outer Loop Power Control

In previous Montreal meeting, an outer loop power control approach is proposed as follow [2]: 
if a configuration allows for E-DCH and DCH simultaneously, OLPC should run on DCH only. If a stand-alone E-DCH configuration is allowed, OLPC should be run on E-DCH.

Although there was no concrete agreement on this proposal during last meeting, we notified that this issue is important from view of 1) efficient uplink radio resource management, 2) handling of distinct QoS uplink traffic and 3) interaction with existing R99 DCH. More specifically,
Macro diversity gain of DCH and E-DCH

Currently, RAN2 assumes support of SHO for E-DCH channel even though there are some concerns on complexity and signalling overhead particularly on downlink. When both DCH and E-DCH are configured to carry data traffic, above proposal assumes to update DPCCH target SIR based on DCH reception status. We should note that active set size of E-DCH can be different from that of DCH, hence two channels will experience the distinct macro-diversity gain. The above approach optimizes the DPCCH SIR target after combining DCH data packets from DCH active set. Therefore E-DCH quality can be affected by SIR target change resulting in either loss of user throughput or increase of cell level interference. 

Target BLER of DCH and E-DCH
Let us assume the case when active set size of both DCH and E-DCH are equal to unity. Even in this case, the above approach [2] may not give possibility of UTRAN to control target BLER of MAC-d flows multiplexed into E-DCH because DPCCH target BLER is controlled by DPCH reception status. For example, if DPCCH SIR target is set to low/high, higher/lower retransmission will take place at E-DCH. To handle distinct QoS of MAC-d flows multiplexed to E-DCH, UTRAN should be able to control number of retransmission and target BLER (possibly 1st and/or 2nd etc) transmission of each MAC-d flow. 

TTI length of DCH and E-DCH 

In addition to the problems explained above, if the TTI of DCH and E-DCH are different (e.g. 2ms TTI DCH and 40ms TTI E-DCH), UTRAN should consider corresponding interleaving gain of two channels. The proposed approach [2] will optimize the target SIR for possibly longer DCH TTI length, hence more retransmission may happen at E-DCH. UTRAN should have a way to control QoS of MAC-d flow even in this case.

3. Proposed Approach: Power offset reporting from node B 

To alleviate aforementioned problems associated in outer transmission power control of E-DCH, we propose the following frame work:

Node B procedure

· Node B changes target SIR for DPCCH in the same way of R99. 

· Initially, target BLER of each priority class is set by signaling from RNC. 

· At 1st retransmission of MAC-e PDU, node B calculates a required power offset to meet the target BLER for each priority class.

· Node B reports required power offset as recommendation to RNC periodically or event-triggering manner.
RNC procedure

· RNC control target SIR of DCH in the same way of R99.
· For each priority class and UE, RNC receives reported required power offsets from the active set of E-DCH.
· RNC decides the new power offset for the priority class and UE based on (but not limited to) reported required power offsets. 
· RNC signals UE and serving node B(s) the newly decided power offset. 
UE procedure

· UE control DPCCH transmission power in the same way of R99.
· For one TTI, UE multiplexes MAC-d flows with equal priority class. 

· UE sets addition transmission power offset on E-DCH depending on priority.
4. Discussion

Macro diversity combining of DCH and E-DCH

From the proposed solution, it is possible that UTRAN can manage the gap of macro diversity gain between DCH and E-DCH by updating both SIR target by reception status of DCH and power offset of E-DPDCH by reception status of E-DCH. For example, if active set size of DCH is increased while that of E-DCH remains unchanged, then node B will detect higher retransmission on E-DCH hence report to increase the power offset of E-DCH.

Target BLER of DCH and E-DCH

From the proposed solution, it is possible that UTRAN can manage the target BLER of E-DCH can be maintained intact during the change of DPCCH target SIR. For example, if target SIR is set to high hence transmission power E-DCH is also set too high, then node B can request to lower down the power offset of E-DCH in order to reduce the uplink interference.

TTI length of DCH and E-DCH

From the proposed solution, it is possible that UTRAN can manage the gap of interleaving gain between DCH and E-DCH. If DCH TTI is set to long while E-DCH TTI is set to short, the reception status of E-DCH is monitored by node B which then reports higher power offset to RNC. It is up to, after all, RNC whether to accept or reject the recommended power offset from node B.  
Priority Handling

To support variable QoS (e.g. target BLER) among MAC-d flows multiplexed into E-DCH, the proposed solution assume MAC-d flow grouping with equal QoS requirement. Then only MAC-d flows with equal QoS can be transmitted over the TTI. This enables node B to calculate and report the required power offset per each group of MAC-d flows. 

5. Conclusion
In this contribution, we proposed an outer loop control technique for enhanced uplink DCH. The solution provides gain of 

· balancing the macro diversity gain gap between DCH and E-DCH

· balancing the interleaving gain gap between DCH and E-DCH

· balancing the target BLER gap between DCH and E-DCH

· capability for network to adjust target BLER of each MAC-d flow multiplexed in E-DCH.

We propose to include this solution to E-DCH RAN2 TS and RAN1 TR.
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7. Text Proposal for TS 25.309

12.1
Outer Loop Control of E-DCH

Node B procedure

· Node B changes target SIR for DPCCH in the same way of R99. 

· Initially, target BLER of each priority class is set by signaling from RNC. 

· At 1st retransmission of MAC-e PDU, node B calculates a required power offset to meet the target BLER for each priority class.

· Node B accumulates the required power offsets over a period of time and reports them to RNC.

RNC procedure

· RNC control target SIR of DCH in the same way of R99.
· For each priority class, RNC receives reported required power offset from the all active set of MAC-d flow.

· RNC decides the new power offset for the priority class considering current cell noise rise and reported required power offsets. 
· RNC signals UE the newly decided power offset. 
UE procedure

· UE control DPCCH transmission power in the same way of R99.
· For one TTI, UE multiplexes MAC-d flows with equal priority class. 

· UE sets addition transmission power offset on E-DCH depending on priority.

8. Text Proposal for TS 25.808
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11.1 Power control


11.1.1 Uplink power control


Node B procedure

　Node B changes target SIR for DPCCH in the same way of R99. Initially, target BLER of each priority class is set by higher layers. Also the initial the power offset between DPCCH and the E-DPDCH for each priority class are signalled by higher layers. With 1st transmission, Node B calculates a required power offset to meet the target BLER for each priority class. Node B accumulates the required power offsets over a period of time and reports them to RNC.

UE procedure

 UE control DPCCH transmission power in the same way of R99.

The power offset between the DPCCH and the E-DPDCH are signalled by higher layer for each priority class. When an E-DPDCH is active, the relative the power offset shall be set as E-DPDCH_N, where E-DPDCH_N is the power offset for Nth priority class. 

Then, the gain factor for E-DPDCH E is calculated according to 
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where c  value is signalled by higher-layer or calculated as described in subclause 5.1.2.5.3 or 5.1.2.5.4.
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