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1.
Introduction
In previous meeting in Sorrento, [1] was presented. In that contribution, the merit of configuration of two channels for one RLC entity was shown. The obvious merit is to increase data throughput by reducing recovery time. 

In [1], a problem was also identified when two channels are configured subjected to re-ordering in MAC-hs/es. In this document, the problem is revisited.
2.
Discussion
Following is copied from TS 25.322.
In case two logical channels are configured in the uplink, AMD PDUs are transmitted on the first logical channel, and control PDUs are transmitted on the second logical channel. In case two logical channels are configured in the downlink, AMD and Control PDUs can be transmitted on any of the two logical channels.

Thus, in the uplink, as long as AMD PDUs are transmitted over the first logical channel and the control PDUs are transmitted over the second logical channel, HARQ re-ordering will not cause additional delay for the control PDU. In other words, because separate channel is used for the delivery of control PDU and data PDU, re-ordering of data PDUs has no impact on the delivery of control PDUs. This means that the retransmission by RLC transmitting side starts faster because the control PDU arrives faster.
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Fig. 1 Comparison of one/two channel configuration with HS-DSCH/E-DCH
Above figure 1 shows the difference between one channel configuration and two channel configuration. In the one channel configuration, delivery of PDU 5 to RLC B is delayed due to, e.g. missing previous PDUs in the reordering entity. This in turn cause delay in the delivery of Status Report to RLC B. On the other hand, because separate channel is used for the delivery of Status Report, Status Report delivery is not delayed due to PDU 4 or PDU 5. Thus, retransmission of PDU 1 starts faster in two channel configuration.
But, unlike the case when the control PDU includes only receiving side information such as ACK/NACK information, there is a problem in case when the control PDU including transmitting side information arrives at peer RLC earlier than the RLC PDUs transmitted before the control PDU. Following is one example.
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Fig. 2 Error Case
In figure 2, PDU 0 is ciphered with HFN X and then transmitted over logical channel 1. After that, reset procedure is initiated and RESET PDU with HFNI K is transmitted over logical channel 2. Due to reordering in lower layer, RESET PDU arrives earlier than the PDU 0. As result of RESET PDU, RLC B sets receiving side HFN to K. Accordingly, RLC B de-ciphers PDU 0 with HFN K. Because PDU 0 is ciphered with HFN X, the error occurs. 
Above problems occurs also by the transmitting side control information such as Reset Ack PDU or MRW SUFI, etc. 
With two logical channel configuration over DCH, it is impossible for the control PDU generated later to overtake RLC PDUs generated before the control PDU. But, with two logical channel configurations over E-DCH, there is a possibility for the later control PDU to arrive at RLC earlier than the RLC PDU. 
Thus for E-DCH and HS-DSCH, there is a need to restrict the information that is conveyed over the second channel. Especially for E-DCH in UL, the control information except ACK/NACK information should be conveyed over the first logical channel where data PDU transmission is allowed, and only ACK/NACK control information should be conveyed over the second logical channel. 
3.
Conclusion
Two channel configurations are more beneficial as supported data rate over physical channel increases. It is proposed to discuss above analysis and check draft CR for Rel-7 as in [2]. And it is further proposed that whether the change is also needed for Rel-6 because E-DCH is adopted in Rel-6. Draft CR to 25.322 is in [2].
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