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1 Introduction
At the RAN1#68bis meeting, the different methods on HSPA signaling enhancement for more efficient resource usage were proposed in R1-121008 and R1-121890 respectively. Through the email discussion, the agreements are listed below for the further discussion.
· In one sub-frame, if a non-rectangular resource is allocated to UE in UL/DL, this non-rectangular resource can be divided into two rectangular resources. Only such non-rectangular resource allocation scenario is considered in the SI.
· Under the above non-rectangular resource allocation scenario, one rectangular resource is allocated to UE dynamically by HS-SCCH/E-AGCH in DL/UL while how to allocate the other rectangular resource to UE in DL/UL needs further discussion.
In the contribution, the method for allocating the other rectangular resource in DL/UL is studied. In order to state clearly, the rectangular resource dynamically allocated to UE by HS-SCCH/E-AGCH in DL/UL is named the first rectangular resource while the other rectangular resource allocated to UE is named the second rectangular resource. In each sub-frame, the non-rectangular resource allocated to UE consists of these two rectangular resources.
2 Scenarios and method for non-rectangular resource allocation in DL
The typical HS-PDSCH resource pool configuration scenario for the UL:DL timeslots=2:4 is shown in Table 1.
In Table 1, 2 HS-SCCHs, 1 E-AGCH, 1 E-HICH and 1 FPACH are configured in TS6 with each grid for an SF=8 OVSF code. 3 SF=8 OVSF codes are reserved for allocating the DL DPCHs to the UEs, where DL DPCH is used to support the 3.4kbps channel and TDM allocated with each SF=8 OVSF code supporting the DL DPCHs of N UEs. The typical value of N is 2 or 4.
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In the most sub-frames, the reserved DL DPCH resources are partly or entirely spare. For example, when there are only 3 UEs, these 3 UEs can be allocated with the different OVSF codes but with the same TDM period and offset for their DL DPCHs, thus making the reserved DL DPCH resource spare for N-1 TTIs out of N TTIs. When TS6 has the spare OVSF codes, there is the need to allocate the non-rectangular HS-PDSCH resource to UE to increase the peak rate and throughput in DL.
In the above scenario, the first rectangular resource allocated to UE consists of the entire or partial resource in TS0 and TS3-TS5 while the second rectangular resource consists of some SF=8 OVSF codes in TS6. Because the size of the spare resource in TS6 changes from 0 to 8 SF=8 OVSF codes per TTI, it’s better for RNC to tell NodeB and UE that the second rectangular resource consists of TS6. The detailed timeslot and code information of the second rectangular resource are dynamically indicated to UE by HS-SCCH.

In detail, the timeslot information field on HS-SCCH keeps the existing meaning unchanged but is used to indicate the timeslot information for the first and second rectangular resources. The channelization code set information field on HS-SCCH can be divided into two parts with one part indicating the code information of the first rectangular resource and the other part indicating the code information of the second rectangular resource. For example, the part for the first rectangular resource has 0 or 2 bits to indicate the code information of the first rectangular resource with the minimum HS-PDSCH resource allocation grid as 1 SF=1 code (0 bits) or 1 SF=2 code (2 bits). The other part uses the left bits to indicate the code information of the second rectangular resource.
When the part for the first rectangular resource has 0 bit, the other part can use the entire code set information field to indicate the start and end codes of the second rectangular resource. When the part for the first rectangular resource has 2 bits, the other part can use the left bits to indicate the node number of the second rectangular resource. The code set information field has at least 6 bits, therefore the other part has at least 4 bits. Assume the node number indicated by the other part is n, the HS-PDSCH resource allocated to UE can be defined as: (1) equal to this node or (2) equal to B-n where B stands for 8 SF=8 OVSF codes in each timeslot and B-n stand for all the left OVSF codes with the node n excluded. When RNC configures the component timeslots of the second rectangular resource to both NodeB and UE, RNC can select one definition between the above two definitions and inform NodeB and UE of its selection. 
Because only some SF=8 OVSF codes can be used in the second rectangular resource, the node with SF=1 or SF=16 will not be used. Only 8 SF=8 nodes, 4 SF=4 nodes and 2 SF=2 nodes can be used in the second rectangular resource. The total number of the available nodes is 14. In addition, two special nodes can be defined to indicate 3 SF=8 OVSF codes with one for the first 3 SF=8 OVSF codes in each timeslot and the other for the last 3 SF=8 OVSF codes in each timeslot. The other part of at least 4 bits can indicate to UE any node among the above 14 available nodes and 2 special nodes.
In the HSDPA commercial use, when a timeslot is scheduled to a UE, all the codes in this timeslot is allocated to this UE at the most scenarios. Therefore, it’s suggested that the part for the first rectangular resource is 0 bit.
Another typical HS-PDSCH resource pool configuration scenario for the UL:DL timeslots=2:4 is shown in Table 2. When 3 reserved SF=8 OVSF codes in TS6 can’t satisfy the UE number requirement, extra SF=8 OVSF codes needs to be reserved in TS5 for DL DPCH. For example, with 3 SF=8 OVSF codes, only 6/12 UEs can be supported for N=2/4. If more UEs need to be supported, one or two SF=8 OVSF codes needs to be reserved in TS5. In this scenario, the first rectangular resource consists of TS0, TS3-TS4 while the second rectangular resource consists of TS5. When the change from the scenario shown in Table 1 to the scenario shown in Table 2 happens, the component timeslots of the second rectangular resource can be reconfigured by RNC to both NodeB and UE.
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Based on the above analysis, the following proposals are suggested.

Proposal 1: In DL, the component timeslots of the second rectangular resource are informed to both NodeB and UE by RNC.
Proposal 2: In DL, the detailed timeslot and code information of the second rectangular resource are dynamically informed to UE on HS-SCCH through re-defining the channelization code set information field on HS-SCCH.
Proposal 3: In DL, the channelization code set information field on HS-SCCH is used to indicate the start and end code of the second rectangular resource with the constraint that in the first rectangular resource all the codes in a timeslot are allocated to UE when this timeslot is scheduled to UE.
3 Scenarios and method for Non-rectangular resource allocation in UL
The typical E-PUCH resource pool configuration scenario for the UL:DL timeslots=2:4 is shown in Table 1. The other UL physical channels except E-PUCH are configured in TS1. 
Based on the similar analysis as in DL, TS1 has the spare resource in some sub-frame. There is the need to allocate the non-rectangular E-PUCH resource to UE to increase the peak rate and throughput in UL.
When a non-rectangular resource is allocated to UE in UL, how to define the E-TFC selection and power grant needs studying. 
In order to be backward compatible with the existing E-TFC selection procedure, it’s better to send only one TB through non-rectangular resource and reuse the existing E-TFC selection procedure to determine the size and modulation scheme of this TB. 

At present, the PRRI field on E-AGCH is used to send the power grant to UE, where the power grant corresponds to the power offset of an SF=16 OVSF code. It’s better to keep the power grant definition unchanged in non-rectangular resource allocation. But due to the fact that the different nodes may be allocated to UE in the different UL timeslots, the E-PUCH transmission power of each of the two rectangular resources needs to be calculated independently.
Based on the above analysis, the following proposals are suggested.
Proposal 4: In UL, only one TB is sent through non-rectangular resource. Reuse the existing E-TFC selection procedure to determine the size and modulation scheme of this TB.
Proposal 5: In UL, the power grant definition that the power grant corresponds to the power offset of an SF=16 OVSF code keeps unchanged in non-rectangular resource allocation.
In the scenario shown in Table 1, the non-rectangular resource allocated to UE consists of two rectangular resources: the first rectangular resource consists of the node in TS2 while the second rectangular resource consists of the partial OVSF codes in TS1. Because the size of the spare resource in TS1 changes from 0 to 8 SF=8 OVSF codes per TTI, it’s better for RNC to tell NodeB and UE that the second rectangular resource consists of TS1. The detailed timeslot and code information of the second rectangular resource are dynamically indicated to UE by E-AGCH.

In detail, the timeslot information field on E-AGCH keeps the existing meaning unchanged but is used to indicate the timeslot information for the first and second rectangular resources. The CRRI field on E-AGCH can be divided into two parts with one part indicating the node information for the first rectangular resource and the other part indicating the node information for the second rectangular resource. For example, the part for the first rectangular resource has 0 or 2 bits to indicate the node of the first rectangular resource with the minimum E-PUCH resource allocation grid as 1 SF=1 code (0 bits) or 1 SF=2 code (2 bits). The other part uses the left bits of the CRRI field to indicate the node of the second rectangular resource. 
In the HSUPA commercial use, when a timeslot is scheduled to a UE, the node with SF=1 is allocated to this UE at the most scenarios. Therefore, it’s suggested that the part for the first rectangular resource has 0 bit. 
When the part for the first rectangular resource is 0 bits, the entire CRRI field can be used to indicate the node of the second rectangular resource. Because SF=1 and SF=16 can’t be used in the second rectangular resource, only 8 SF=8 nodes, 4 SF=4 nodes and 2 SF=2 nodes can be used. There are totally 14 available nodes. Two special nodes can be defined to indicate 3 SF=8 OVSF codes with one for the first 3 SF=8 OVSF codes in each timeslot and the other for the last 3 SF=8 OVSF codes in each timeslot. The CRRI field can indicate to UE any node among the above 14 available nodes and 2 special nodes.
Based on the above analysis, the following proposals are suggested.

Proposal 6: In UL, the component timeslots of the second rectangular resource are informed to both NodeB and UE by RNC.

Proposal 7: In UL, the detailed timeslot and code information of the second rectangular resource are dynamically informed to UE on E-AGCH through re-defining the CRRI field on E-AGCH.
Proposal 8: In UL, the CRRI field on E-AGCH is used to indicate the node of the second rectangular resource with the constraint that in the first rectangular resource all the codes in a timeslot are allocated to UE when this timeslot is scheduled to UE.
4 Capability reporting
In order to keep backward compatible, UE/NodeB supporting non-rectangular resource allocation needs to report its capability to RNC. When NodeB supports non-rectanguar resource allocation, RNC shall configure the related information of the second rectangular resource to UE supporting non-rectangular resource allocation.
Based on the above analysis, the following proposal is suggested.

Proposal 9: UE/NodeB supporting non-rectangular resource allocation reports its capability to RNC.

5 Conclusion
Based on the agreements on HSPA signaling enhancement for more efficient resource usage, the method for the second rectangular resource allocation in DL/UL is studied in the contribution. The following proposals are suggested and desired to be accepted.

Proposal 1: In DL, the component timeslots of the second rectangular resource are informed to both NodeB and UE by RNC.

Proposal 2: In DL, the detailed timeslot and code information of the second rectangular resource are dynamically informed to UE on HS-SCCH through re-defining the channelization code set information field on HS-SCCH.

Proposal 3: In DL, the channelization code set information field on HS-SCCH is used to indicate the start and end code of the second rectangular resource with the constraint that in the first rectangular resource all the codes in a timeslot are allocated to UE when this timeslot is scheduled to UE.

Proposal 4: In UL, only one TB is sent through non-rectangular resource. Reuse the existing E-TFC selection procedure to determine the size and modulation scheme of this TB.
Proposal 5: In UL, the power grant definition that the power grant corresponds to the power offset of an SF=16 OVSF code keeps unchanged in non-rectangular resource allocation.
Proposal 6: In UL, the component timeslots of the second rectangular resource are informed to both NodeB and UE by RNC.

Proposal 7: In UL, the detailed timeslot and code information of the second rectangular resource are dynamically informed to UE on E-AGCH through re-defining the CRRI field on E-AGCH.

Proposal 8: In UL, the CRRI field on E-AGCH is used to indicate the node of the second rectangular resource with the constraint that in the first rectangular resource all the codes in a timeslot are allocated to UE when this timeslot is scheduled to UE.

Proposal 9: UE/NodeB supporting non-rectangular resource allocation reports its capability to RNC.












