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1.
Introduction

In Sorrento, we discussed the proposal for transmitting HS-DSCH on legacy OVSF code in CELL_FACH. In this document, we modify the proposal and try to discuss it again for Rel-7.
In addition, we discussed when UE should simultaneously receive HS-DSCH and SCCPCH in CELL_FACH.

2.
Drawbacks of the former proposal
HS-DSCH would be transmitted in CELL_FACH from Rel-7. Thus, Rel-7 UEs would monitor HS-SCCH, rather than legacy SCCPCH channels. However, Rel-7 UTRAN should still provide legacy SCCPCH channels as well as HS-DSCH in CELL_FACH due to support for legacy UEs in a cell. 
We imagine that legacy UEs are scare in a cell in the future. However, even if there is no legacy UE in a cell, UTRAN shall assign OVSF codes to legacy SCCPCH channels even in Rel-7 and beyond. Since code shortage is a well-known point in downlink, we would like to avoid wasting OVSF codes.
Owing to the reason, we proposed in Sorrento [1] that HS-SCCH can point out the OVSF codes assigned to SCCPCH channels and HS-DSCH can be transmitted by using OVSF codes assigned to SCCPCH channels. Rel-7 UE monitors HS-SCCH only in CELL_FACH but be able to receive OVSF codes assigned to SCCPCH channels to receive HS-DSCH. Whereby, UTRAN can better utilize downlink code resource
Its main drawbacks indicated in Sorrento were different timing between HS-PDSCH and SCCPCH and no support for quick repetition of HS-DSCH on legacy OVSF codes.
Firstly, in the former proposal, we proposed to align HS-DSCH on legacy OVSF codes with SCCPCH timing because we prefer to fully utilize code resource with legacy SCCPCH transmissions in a cell. However, in this case, when HS-SCCH indicates legacy codes, time difference between HS-SCCH and HS-DSCH on legacy codes should be different than time difference between HS-SCCH and HS-DSCH on HSDPA codes.
Secondly, we proposed to introduce 10 ms TTI of HS-DSCH because we prefer to align HS-DSCH on legacy OVSF codes with SCCPCH. However, in this case, there would be no repetition of HS-DSCH. Compared to 2 ms TTI of HS-DSCH, if UE loses 10 ms TTI of HS-DSCH, UE could not recover the lost packet.
3.
Modified Proposal
3.1
Description

To solve the indicated problems of the former proposal, we propose to transmit 2 ms TTI of HS-DSCH on legacy OVSF codes with the current time offset between HS-SCCH and HS-DSCH.
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Figure 1. HS-DSCH transmissions in 2 ms TTI on HSDPA and SCCPCH codes
The figure 1 illustrates the modified proposal. In the figure, a blue HS-DSCH indicates transmission in CELL_FACH and a green HS-DSCH transmission in CELL_DCH.
Now, there is no 10 ms TTI of HS-DSCH. Only 2 ms TTI of HS-DSCH is supported on legacy OVSF codes as well as HSDPA codes in CELL_FACH. Repetition of 2 ms TTI is also supported by legacy OVSF codes as well as HSDPA codes. It could be possible that a packet is initially transmitted on a legacy OVSF code and then re-transmitted on a HSDPA code and vice versa.
The same timing of HS-DSCH relative to HS-SCCH is still kept when HS-DSCH is transmitted on legacy codes. That results in no impact on L1. However, HS-DSCH on legacy codes could have different transmission timing with SCCPCH channels in a cell. Thus, 5 transmissions of 2 ms HS-DSCH could not be done on legacy codes within 10 ms.
If NB finds there is no SCCPCH transmission on legacy codes, NB can schedule HS-DSCH payloads received from RNC on the legacy codes to efficiently utilize downlink code resource. NB should decide which code, i.e. either legacy or HSDPA codes, should transmit HS-DSCH payloads received from RNC.
3.2
Impact on specifications
Impact on specifications is more or less marginal. There is no significant impact on L1. Everything in L1 specs can be applied even for transmission of HS-DSCH on legacy OVSF codes without change.
Only impact on UE is that UE needs to understand indication of legacy OVSF codes on HS-SCCH. One or more code indications on HS-SCCH can be dedicated to legacy OVSF codes. UTRAN can provide UE with how to interpret the code indications on HS-SCCH on a RRC system information or RB setup message. Then, UE can interpret particular code indications on HS-SCCH as legacy OVSF codes based on the RRC message.
Most of impacts are placed on NB. However, they are NB implementation issues. Thus, there is no specification impact.
4.
Simultaneous Reception of SCCPCH and HS-DSCH in CELL_FACH
Introduction of HS-DSCH in CELL_FACH cannot avoid UE to receive SCCPCH channel in some cases:
4.1
CTCH Transmissions
We assume that CTCH could not be transmitted on HS-DSCH because legacy UEs would also receive CTCH transmissions. But, one possibility is UTRAN provides two CTCH channels with the same BMC message because CTCH provides limited data rates only. In this case, one CTCH is mapped to HS-DSCH for enhanced UEs and the other CTCH to SCCPCH for legacy UEs. However, CTCH transmission is duplicated on different transport channels on the radio. It is wasteful.
Another possibility is that SCCPCH still transmits CTCH in a cell. Both enhanced UEs and legacy UEs receives CTCH on SCCPCH. In this case, CTCH transmission is not duplicated on different transport channels on the radio. Since CTCH is scheduled, enhanced UEs do not need to continuously receive SCCPCH carrying CTCH. And since reception of CTCH is optional in the UE side, only when enhanced UEs have capability to receive CTCH, they will receive it.
Therefore, we propose to allow UE to simultaneously receive SCCPCH and HS-DSCH in CELL_FACH depending on UE capability.
4.2
MBMS Transmissions

When UE is in CELL_DCH, simultaneous reception of MBMS and HSDPA is not possible. NB cannot know if UE is receiving MBMS or not. At this moment, UE can receive MBMS and DTCH in CELL_FACH. However, it is unclear if UE receiving HS-DSCH in CELL_FACH can receive MBMS or not.
We propose that if UE is MBMS capable, UE in CELL_FACH, even in CELL/URA_PCH, should be able to simultaneously receive MBMS and HS-DSCH, like Release 6. We should not restrict any MBMS transmission and procedure due to this CELL_FACH enhancement.
5.
Conclusion
We propose to support for transmitting 2 ms HS-DSCH on legacy OVSF codes as well as HSDPA codes with the same transmission timing. Only impact on the spec is indication of legacy codes on HS-SCCH.
In addition, we propose that MBMS capable UE should be capable of simultaneously receiving MBMS and HS-DSCH in CELL_FACH and URA/CELL_PCH. Also, UE should be able to simultaneously receive CCPCH and HS-DSCH in CELL_FACH depending on UE capability.
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