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1. Introduction
In RAN1#68bis meeting, two different non-rectangular HS-PDSCH resource allocation approaches were discussed in [1][2]. In this contribution, we compare the two approaches.
2. Discussion
Firstly, we list the two approaches proposed in [1][2].

Approach 1: Signal the channelization-code-set information in TS0 via higher layer signaling and the HS-SCCHs are not impacted

Approach 2: Redesign the HS-SCCH types, e.g. HS-SCCH type 1,3,4,7 and 8 to signal the channelization-code-set information separately for two rectangular resources.
Scenario of non-rectangular HS-PDSCH resource allocation brought out in [1] is illustrated in Figure 1.
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Figure 1: HS-PDSCH resources in a subframe

Some channelization codes in TS0 cannot be used for HS-PDSCH resources since they are occupied by FPACH or other downlink control channels. Besides, the power of TS0 on secondary carriers may be lower than the average maximum transmit power of each carrier due to more power consumption for primary carrier. Hence only part of the channelization codes can be used in TS0 in order to guarentee the same power for each channelization code among different timeslots.
The available channelization codes for HS-PDSCH in TS0 are quite static. Moreover, considering the aim of the study is to achieve higher peak rate and throughput of the UE, it is not necessary to allocate a subset of all the HS-PDSCH channelization codes in TS0 to a single UE. Thus approach 1 is preferable since it satisfies the requirement with much less impact on specifications. 
Besides, the granularity of resource indication shall be considered. The available HS-PDSCH channelization codes in TS0 may be any combination ranging from 1 to 15 SF16 channelization codes. Considering that Kcell is usually configured to be 8, the smallest granularity of HS-PDSCH channelization codes indication shall be 2xSF16 channelization codes. For approach 1, it is possible to indicate any channelizaion code set via higher signaling. In constrast, it might be impossible for approach 2.
For approach 2, there are two possible methods to indicate the CCS separately on HS-SCCH. The first method is to add another 8 bits on HS-SCCH to indicate the CCS for the additional rectangular resource. The second method is to redefine the CCS field to indicate the two CCS information separately. It is obvious that the first method can inidicate all the possible CCS but deteriorate the link-level performance of HS-SCCHs due to the increase of information bits. For the second method, limited channelization codes assignment can be indicated due to limited information bits for CCS field. According to the current specification, the shortest CCS filed is 4 bits.  In order to indicate two CCS information, only 2 bits can be used for a single CCS information and the granularity is 8xSF16 channlization codes for each rectangular resource. For the cases when the available channelization codes for HS-PDSCH in TS0 is not 8xSF16, the left channelization codes are wasted and the peak data rate cannot be reached. 
An example is shown in Figure 2. The available channelization codes for HS-PDSCH in TS0 are 12xSF16 channelization codes. Due to the restriction of CCS information bits, only 8 SF16 channelization codes can be assigned while the other 4 channlization codes cannot be assigned together so that the peak rate is reduced which violates the intention of the optimization.
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Figure 2: Example 1 of limitation of resource assignment for approach 2

Another example is shown in Figure 3. The available channelization codes for HS-PDSCH in TS0 are 6xSF16 channelization codes. It is impossible to assign non-rectangular HS-PDSCH resources since HS-SCCH can only indicate 8 or 16 SF16 channelization codes.
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Figure 3: Example 2 of limitation of resource assignment for approach 2
Based on the above analysis, we propose to adopt approach 1. 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: 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 compare the two approaches for non-retangular HS-PDSCH resource allocation and we prefer approach 1with the following proposal:

Proposal: 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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