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1 Introduction
At the RAN#54 meeting, the study item “HSPA feedback and Signalling Efficiency Enhancements for LCR TDD” was approved. One of its enhancements is: HSPA signalling enhancements for more efficient resource usage.
At the RAN1#68 meeting, the following agreement associated with the above study item was made.

· Consider non-rectangular resource allocation for both downlink and uplink 

In the contribution, the methods for allocating the non-rectangular resource for both downlink and uplink are studied.
2 Non-rectangular resource allocation for downlink
There are 9 HS-SCCH types. They are for the different UE states. Not all 9 HS-SCCH types needs to support the non-rectangular resource allocation. The HS-SCCH types 2 and 6 are used for the semi-persistent HS-PDSCH resource allocation and thus have no need to support the non-rectangular resource allocation. The HS-SCCH types 5 and 9 are used for the dual-stream transmission and thus have no need to support the non-rectangular resource allocation. The HS-SCCH types 1, 3,4,7 and 8 need to support the non-rectangular resource allocation. Therefore, the following proposal is suggested.
Proposal 1: The HS-SCCH types 2,5,6 and 9 have no need to support the non-rectangular resource allocation while the HS-SCCH types 1,3,4,7 and 8 need to support the non-rectangular resource allocation.

On how to allocate the non-rectangular resource in downlink to UE, the following considerations shall be made.
(1) The non-rectangular resource in downlink can be divided into several rectangular resources. After a UE is scheduled, the left HS-PDSCH resource can be divided into two non-rectangular resources in the most cases. Therefore, it’s enough to allocated two rectangular resources in downlink to a UE.

(2) There are two methods to allocate two rectangular resources to a UE in downlink.
· Method 1: The bits on HS-SCCH are reserved to allocate two rectangular resources. For each rectangular resource, the slot and channel code information are required. The slot information for each rectangular resource needs 5 bits.

· Method 2: RNC divided the HS-PDSCH resource pool into two rectangular resource sub-pools. The timeslot information for each sub-pool is informed to both NodeB and UE. Each time a UE is scheduled, select one rectangular resource in each sub-pool. The timeslot information for the two selected rectangular resources is totally 5 bits.
Based on the above analysis, the following proposals are suggested.
Proposal 2: In the non-rectangular resource allocation in downlink, the non-rectangular resource consists of two rectangular resources.

Proposal 3: Whether or not RNC divides the HS-PDSCH resource pool into two sub-pools shall be determined.

3 Non-rectangular resource allocation for uplink

There are 2 E-AGCH types. They are for the different UE states. Each type can allocate the scheduled E-PUCH resource to a UE. Therefore, the following proposal is suggested.

Proposal 4: The E-AGCH types 1 and 2 need to support the non-rectangular resource allocation.

On how to allocate the non-rectangular resource in uplink to UE, the similar considerations shall be made.

(1) The non-rectangular resource in uplink can be divided into several rectangular resources. After a UE is scheduled, the left E-PUCH resource can be divided into two non-rectangular resources in the most cases. Therefore, it’s enough to allocated two rectangular resources in uplink to a UE.

(2) There are two methods to allocate two rectangular resources in uplink to a UE.

a) Method 1: The bits on E-AGCH are reserved to allocate two rectangular resources. For each rectangular resource, the slot and code node information are required. The slot information for each rectangular resource needs 5 bits.

b) Method 2: RNC divided the E-PUCH resource pool into two rectangular resource sub-pools. The timeslot information for each sub-pool is informed to both NodeB and UE. Each time a UE is scheduled, select one rectangular resource in each sub-pool. The timeslot information for the two selected rectangular resources is totally 5 bits.

Based on the above analysis, the following proposals are suggested.

Proposal 5: In the non-rectangular resource allocation in uplink, the non-rectangular resource consists of two rectangular resources.

Proposal 6: Whether or not RNC divides the E-PUCH resource pool into two sub-pools shall be determined.
4 Conclusion
The study item of HSPA signaling enhancement for more efficient resource usage is studied in the contribution. The following proposals are suggested.
Proposal 1: The HS-SCCH types 2,5,6 and 9 have no need to support the non-rectangular resource allocation while the HS-SCCH types 1,3,4,7 and 8 need to support the non-rectangular resource allocation.

Proposal 2: In the non-rectangular resource allocation in downlink, the non-rectangular resource consists of two rectangular resources.

Proposal 3: Whether or not RNC divides the HS-PDSCH resource pool into two sub-pools shall be determined.

Proposal 4: The E-AGCH types 1 and 2 need to support the non-rectangular resource allocation. 
Proposal 5: In the non-rectangular resource allocation in uplink, the non-rectangular resource consists of two rectangular resources.

Proposal 6: Whether or not RNC divides the E-PUCH resource pool into two sub-pools shall be determined.












