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1. Introduction
Currently, RAN1 and RAN2 share the assumption that E-DCH and DCH will have separate CCTrCH, however, the TF selection for each transport channel could not be done independently because both transport channel should share the allowed maximum UL transmission power.

This paper surveys and proposes how UE can select TF across E-DCH and DCH.

2. TFC selection
Conventional TFC selection method what we have in Rel99 and afterwards has quite clear and simple basic rule that it shall maximize the transmission of higher priority data [25.321]. This kind of rule also should be applied even for TF selection across DCH and E-DCH.

In this section, it will be summarized and evaluated what the issues to be considered for defining the TFC selection rule across E-DCH and DCH.
2.1. TF selection across DCH and E-DCH (for initial transmission of E-DCH)
If the conventional TFC selection rule is assumed, then the TF selection across DCH and E-DCH is also quite simple. After TF for one of transport channel with higher priority is fixed, the TF for lower priority channel should be determined considering the remaining power.
However, there might be a couple of points to be cared for applying the conventional TFC rule across DCH and E-DCH.

· TTI for E-DCH is only 2msec or 10msec;
Considering the possible length for DCH and E-DCH, UE might be in the position to select TF for E-DCH after the TF for DCH was already fixed. If DCH has higher priority than E-DCH, then there might be no problem to apply the conventional TFC selection rule across DCH and E-DCH but if it is not the case then it is FFS how UE select TF for E-DCH.
· Interaction between MAC-e and MAC-d;
It is still open which entity is responsible for selecting TF for E-DCH. Either MAC-e or MAC-d is the candidate for this function. If MAC-e selects TF for E-DCH and E-DCH has higher priority, then MAC-d should be enhanced to take care of the selected E-DCH. Even though MAC-d selects the TF for E-DCH, there should be quite close interaction between MAC-d and MAC-e because MAC-d never knows whether it is initial transmission or retransmission. (i.e. It is still open but TF selection for retransmission might be different from the initial transmission) The closer interaction MAC-d and MAC-e should have, the more modification or impact is expected to conventional MAC-d operation.
The above concerns could be avoided only if the followings are assumed;
· MAC-e selects TF for E-DCH

· DCH always has higher priority than E-DCH;

With these assumptions, the conventional TFC selection rule could be applied even across DCH and E-DCH without modifying the MAC-d operation on TF selection.
2.2. Priority allocation across DCH and E-DCH
RNC (Node B) might be apt to allocate E-DCH rather than DCH to as many UEs as possible in order to maximize cell throughput. With this assumption, we can deduce the reasons why the RNC assign separate DCH even the UE has E-DCH.

One reason might be that the service category is not proper for E-DCH such as conversational class. In this case, it is quite secure to assume that DCH has higher priority than E-DCH.
Another reason might be QoS reasoning such as guaranteed bit rate. Even in this case, it seems also to be secure to assume that DCH has higher priority than E-DCH.

So it seems to be secure to assume that DCH always has higher priority than E-DCH.
2.3. The deficiency of transmission power
There seems to be a couple of cases when UE with E-DCH meets the deficiency of transmission power as follows
· the TF for the retransmission would be the same as the initial transmission;
UE would select the TF for the initial transmission considering the remained transmission power but it would not be true for the retransmission case

· closed loop power control;
The consecutive power up command might cause power limitation to UE even though there’s no problem in TF selection for DCH and E-DCH
· mis-aligned frame boundaries;
If TF selection for higher priority channel was done after that for the lower priority was fixed, then there might be transmission power limitation due to the conventional TFC selection rule (i.e. MAC is apt to maximize the higher priority data)
There might be also a couple of approaches to resolve the situations
· Not to send data over E-DCH if there’s not enough power
· To send data over E-DCH with the remained power even it is not enough (of course, without changing the TF)

· To scale down equally transmission power for DCH and E-DCH

From the simplicity and consistency point of view, it seems to be better if physical layer also can apply the same TFC selection rule which is defined in MAC layer (i.e. to maximize the transmission of higher priority data). If physical layer decompress the transmission power for the lower priority channel, it seems to be quite aligned with TFC selection rule in MAC layer since it also maximizes the transmission of higher priority. So the second approach seems to be the best choice. 
Even for the retransmission case, the second approach would have meaning (i.e. would be better than the first approach) because

· Node B receiver could take benefit of additional received energy from the retransmission
· Node B scheduler would already expect UL RoT for the retransmission

3. Conclusion

This paper raised a couple of issues for defining the TFC selection rule across the DCH and E-DCH. If the rationale and corresponding choice were acceptable, then it is proposed to adopt the following into the corresponding part of RAN1 TR and RAN2 E-DCH TS.

· DCH always carries higher priority data than E-DCH if they are configured together.

· MAC-e is responsible for selecting TF for E-DCH

· For TF selection for initial transmission, conventional TFC selection rule (i.e. maximize the transmission of higher priority data) would be reused even across DCH and E-DCH

· MAC-d applies TFC selection rule for DCH and,
· MAC-e selects TF for E-DCH considering the remaining power. (For retransmission, the same TF as the initial transmission should be assumed.)
· In case of the deficiency of transmission power

· physical layer should reduce the transmission power for the E-DCH CCTrCH so that the total transmit power does not exceed the maximum power limit set by RNC.
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