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1. Introduction
In RAN1#68 meeting, the following agreements were reached based on [1]. 
· All the enhancements shall be backward compatible.

· The starting point of the analysis shall be the Rel-10 air-interface.

· Studies on the enhancements in this SI shall be restricted to UEs in CELL-DCH state.

· Study on HSPA control channel efficiency optimization shall be restricted to multi-carrier HSPA.

· Simulation results for CQI feedback enhancement shall be provided to show the gain of each new method. 

· Consider non-rectangular resource allocation for both downlink and uplink
· The Release 10 association between the HS-SCCH and the HS-SICH remains unchanged

In this contribution, we discuss non-rectangular HS-PDSCH resource allocation.

2. Discussion
First of all, we would like to discuss the use cases of non-rectangular HS-PDSCH resource allocation. 

FPACH may be configured on secondary carrier used for handover and E-RUCCH transmission. FPACH is usually configured in TS0 due to potential interference to other physical channels in the same timeslot. In addition, downlink control channels can be configured in TS0 on the secondary carries after introduction of enhanced TS0 in Release 9. In these cases, when HS-PDSCH is also configured in TS0 on secondary carriers, only part of the channelization codes can be used rather than the entire timeslot.

Moreover, in order to guarantee the quality and coverage of P-CCPCH and capacity of S-CCPCH, the power of TS0 on primary carrier may exceed the average maximum transmit power of each carrier. As a result, the power of TS0 on secondary carriers is lower than the average maximum transmit power of each carrier. Even if the channelization codes in the entire timeslot can be used as HS-PDSCH, the transmit power of TS0 on the secondary carriers becomes lower than the transmit power of other downlink timeslots. The power of each channelization code is required to be the same for the purpose of CQI feedback and MCS decision, so the reduced maximum transmit power of TS0 causes only part of the channelization codes can be used in TS0.
In the above cases, the resources for HS-PDSCH allocation is illustrated in Figure 1 with the assumption that TS4-TS6 are allocated as HS-PDSCH resources. Note that DwPTS and UpPTS are not considered in the following figure.
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Figure 1: HS-PDSCH resources in a subframe

With the current technique, it is impossible to allocate all the HS-PDSCH resources illustrated in Figure 1 to a single user since the resources are non-rectangular. As a consequence, the peak data rate is impacted. Thus we propose to consider non-rectangular HS-PDSCH resource allocation including TS0 and other downlink timeslot(s) on secondary carrier(s).
Proposal 1: Consider non-rectangular HS-PDSCH resource allocation including TS0 and other downlink timeslot(s) on secondary carrier(s).

Based on proposal 1, we further discuss the potential approach allocating the non-rectangular HS-PDSCH resource as follows.
According to the current specification, 8 bits on HS-SCCH are used to indicate the channelization-code-set information. A set of consecutive channelization codes can be assigned to the UE and the channelization codes are the same for all the timeslots assigned. 
One straighforward approach for non-rectangular HS-PDSCH resource allocation is to add another 8 bits on HS-SCCH so that the channelization-code-set information can be indicated separately for TS0 and other timeslot(s). The advantage of this approach is flexibility. A subset of HS-PDSCH channelization codes within the available HS-PDSCH resources in TS0 can be assigned to the UE. Howover, the disadvantage is obvious that new HS-SCCH type(s) will be introduced and performance of HS-SCCH degrades. 
As described in the SID, the aim of HSPA signaling enhancements for more efficient resource usage is to achieve higher peak rate and throughput of the UE, hence the above mentioned flexibility is not necessary and the modification to HS-SCCH is not strictly required. 

It is proposed that the the channelization-code-set information in TS0 is signaled to the UE via higher layer signaling instead of HS-SCCH. Once the UE decodes the HS-SCCH sucessfully and the timeslot information on HS-SCCH includes TS0, the assigned channelization codes in TS0 are the channelization codes signaled to the UE via higher layer signalling in advance while the assigned channelization codes in other timeslots are indicated by HS-SCCH as it is in the current specification.
Proposal 2: The channelization-code-set information on HS-SCCH indicates the channelization codes assigned in the timeslots other than TS0. The channelization-code-set information in TS0 is signaled to the UE via higher layer signaling. 
3. Conclusion

In this contribution, we discuss the use cases for non-retangular HS-PDSCH resource allocation and the approach to realize non-tangular resource allocation. We have the following proposals:

Proposal 1: Consider non-rectangular HS-PDSCH resource allocation including TS0 and other downlink timeslot(s) on secondary carrier(s).

Proposal 2: The channelization-code-set information on HS-SCCH indicates the channelization codes assigned in the timeslots other than TS0. The channelization-code-set information in TS0 is signaled to the UE via higher layer signaling. 
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