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1. Introduction

The RAN1 and RAN2 joint session at Montreal decided that: 

· 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.
Furthermore the conclusions of the Cannes meeting on Enhanced Uplink Radio Architecture are:

- MAC-d multiplexing is supported also with enhanced uplink DCH (E-DCH).

- EUDCH requirement: The EUDCH multiplexing architecture shall support the usage of multiple MAC-d flows for one UE.

- QoS characteristics can be associated to a Mac-d flow. Based on this, MAC-e decides on HARQ operation parameters (B factors etc). For each transmission, TFRC and B factors etc are given to L1 by MAC-e.

- Re-ordering entity is in “light” separate MAC sub-layer in UE and SRNC.


- Re-ordering is per re-ordering queue. Would be below MAC-d


- Keep open log channel if overhead is acceptable. Would be just above MAC-d.
- Open (to be continued)


- Multiple MAC-d flows in one MAC-e PDU?


- support of multiple logical channel priorities per MAC-e PDU?
Hence, there are still several open issues identified by the group, such as:

· How should the outer loop control work in order to meet the QoS requirement per MAC-d flow? 

· How should the outer loop control should work when the associated DPCH is configured to carry data traffic and R99 outer loop is operational?
In this contribution, we review the above issue and propose one candidate solution.
2. Outer Loop Power Control

In the previous Montreal meeting, an outer loop power control approach was proposed as follows [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 the last meeting, it was noted that this issue is important from the view of: 1) efficient uplink radio resource management; 2) handling of distinct QoS uplink traffic; and 3) interaction with existing R99 DCH.
E-DCH Active Set and DCH Active Set

Currently, support of macro diversity combining is a mandatory feature for E-DCH. When both DCH and E-DCH are configured to carry data traffic, the above proposal assumes to update the DPCCH target SIR based on the DCH reception status. It should be noted that that the active set size of E-DCH can be different from that of DCH, hence two channels will experience the distinctly different macro-diversity gain. The above approach optimizes the DPCCH SIR target after combining DCH data packets from DCH active set. Therefore the QoS of E-DCH cannot be maintained nor guaranteed whenever the associated DCH carries data traffic; this may mandate that QoS critical logical flows are preferably mapped on R99 DCH and hence the benefit of the E-DCH feature is reduced. . 

Target BLER of DCH and E-DCH
Even if the E-DCH active set is the same as the DCH active set, there is still concern about the distinct target BLER on DCH and E-DCH. Let us assume the case when the active set size of both the DCH and E-DCH are equal to unity. Even in this case, UTRAN should be able to control the target BLER of E-DCH separatly from that of DCH. The proposal above seems to have difficulty managing separate target BLERs.
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), the UTRAN should consider the corresponding interleaving gain of the two channels. The proposed approach [2] will optimize the target SIR for possibly longer DCH TTI length, hence more retransmissions may occur for E-DCH. The 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 the aforementioned problems associated with outer transmission power control of E-DCH, we propose the following framework:

Node B procedure

· Node B controls the UL DPCCH transmission power based on target SIR in the same way as R99. 

· Initially, the target BLER of each MAC-d flow is configured by signaling from the RNC. 

· At the 1st retransmission of MAC-e PDU, the node B calculates a required power offset to meet the target BLER per MAC-d flow basis.

· Node B reports the required power offset as a recommendation to the RNC periodically or in an event-triggered manner.
RNC procedure

· RNC controls the target SIR of DCH in the same way as R99.
· RNC receives reported required power offsets from the active set of E-DCH per MAC-d flow basis.
· RNC decides a new power offset for the corresponding MAC-d flow based on (but not limited to) reported required power offsets. 
· RNC signals UE and serving node B(s) with the newly decided power offset per MAC-d flow basis. 
UE procedure

· UE controls DPCCH transmission power in the same way as R99.
· For one TTI, UE transmits one MAC-e PDU containing one MAC-d flow . 

· Based on RRC signaling, UE reconfigures power offset for the corresponding MAC-d flow.
4. Discussion

MAC-d flow multiplexing
Currently it is open as to whether more than one MAC-d flow can be multiplexed into one MAC-e PDU. Benefit of such a multiplexing is better frame fill efficiency when the assigned rate is higher than the maximum buffer size of one MAC-d flow. However this benefit seems to appear only in scenarios of combinational special cases such that: 

· more than one random traffics arrived at the same time and;

· more than one MAC-d flow buffer size has large discrepancy and;

· the scheduler assigns high data rate for the UE.
The penalty for introducing MAC-d flow multiplexing is increased L2 overhead and complicated QoS handling (beta-factor control). Hence we recommend single MAC-d flow per MAC-e PDU, i.e. no MAC-d flow multiplexing.

QoS and Priority Handling

RAN2 assumes that logical channels with equal QoS characteristics will be mapped onto the same MAC-d flow, and each MAC-d flow is associated with a Beta-factor (power offset). Hence our proposal is well aligned with the current RAN2 assumption and we propose how the beta-factor associated with each MAC-d flow can be optimized to meet the QoS requirement of the MAC-d flow. Then handling of priority is done by TFC selection algorithm which should refer the power offset of each MAC-d flow when it decides suitable TFC for next TTI. 

Macro diversity combining of DCH and E-DCH

From the proposed solution, it is possible that the 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 the active set size of DCH is increased while that of E-DCH remains unchanged, then the node B will detect a higher number of retransmissions on E-DCH and 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 the UTRAN can manage to maintain the target BLER of E-DCH 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 the node B can request to lower 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 the node B which then reports a higher power offset to the RNC. It is up to, after all, RNC whether to accept or reject the recommended power offset from node B. 
5. Conclusion
In this contribution, we propose an outer loop control technique for enhanced uplink DCH. The solution has the advantages 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 meet QoS 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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