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1. Introduction
In Release 11, the SI “HSPA feedback and signaling efficiency enhancements for LCR TDD” was completed and the related study was captured in TR25.874 [1]. Three aspects were studied to further improve the HSPA performance for LCR TDD including:

· CQI feedback enhancement

· HSPA control channel efficiency optimization

· HSPA signaling enhancement for more efficient resource usage

According to TR25.874, the third aspect i.e. HSPA signaling enhancement for more efficient resource usage is recommended to be specified. 
In RAN#58, a new WI targeting Rel-12 was proposed and approved in [2] to standardize the solutions for the above aspect per the recommendation of the SI. The solutions will essentially enable non-rectangular resource allocation, i.e. the channelization codes/OVSF codes of all the allocated timeslots can be different.
In this contribution, we give some initial analysis and proposals on physical layer solution and higher layer signaling support.
2. Physical layer solution
According to the current control channel structures, there is only one channelization-code-set (CCS) information field on HS-SCCH. Similarly, there is one code resource related information (CRRI) field on E-AGCH. Thus the allocated channelization codes/OVSF codes of all the timeslots shall be the same in a single grant. 
One straightforward way to achieve non-rectangular resource allocation is to add new CCS field on HS-SCCH and new CRRI field on E-AGCH. However, it is obvious that the increased information bits result in link level performance degradation. 

In order to avoid performance degradation, all the solutions proposed in the study item phase suggested using the current CCS/CRRI on HS-SCCH/E-AGCH to indicate the channelization code information for specific timeslot(s) of all the allocated timeslots rather than increasing the number of information bits on HS-SCCH/E-AGCH. The channelization code information for other timeslot(s) can be predefined or signalled by higher layer.
Based on the above analysis, we have the following proposals:

Proposal 1: The number of information bits on HS-SCCH and E-AGCH remains unchanged.

Proposal 2: The current CCS field on HS-SCCH indicates the channelization code set information for specific timeslot(s).
Proposal 3: The current CRRI field on E-AGCH indicates the code resource related information for specific timeslot(s).
3. Higher layer signaling support

As a new feature which enables non-rectangular resource allocation for HSDPA and HSUPA, UE needs to inform the network whether it is capable of non-rectangular resource allocation. Two capability reporting approaches have been considered in the study item phase including:
· UE reports the non-rectangular resource allocation capability through RRC signaling

· Define non-rectangular resource allocation as a mandatory capability for Rel-12 UEs
Although the latter approach can avoid introducing new RRC signalling, it imposes restriction on UE implementation which is not palatable. Hence  RRC signalling reporting is preferred as it gives UEs flexibility on whether to support the feature. 
Proposal 4: UE reports the capability of whether supporting non-rectangular resource allocation through RRC signaling.
From the network perspective, it can decide whether the non-rectangular resource allocation shall be enabled based on the UE and Node B capability, HS-PDSCH/E-PUCH resource pools, Node B scheduling load, UE’s traffic volumn etc. Once the network decides to enable non-rectangular resource allocation for a UE, the network needs to inform the UE the non-rectangular resource allocation is enabled.
Proposal 5: RRC signaling of whether the non-rectangular resource allocation is enabled is introduced on a per UE basis.
Furthermore, it was agreed that studies on the enhancements in this SI shall be restricted to UEs in CELL-DCH state [3] in RAN1#68 durig the SI phase. Therefore, it is proposed that non-rectangular resource allocation can be enabled for UEs in CELL-DCH state only.
Proposal 6: Non-rectangular resource allocation can be enabled for UEs in CELL-DCH state only.
4. Conclusion

In this contribution, we analyze the physical layer solution and higher layer signaling support for non-rectangular resource allocation. We have the following proposals:
Proposal 1: The number of information bits on HS-SCCH and E-AGCH remains unchanged.

Proposal 2: The current CCS field on HS-SCCH indicates the channelization code set information for specific timeslot(s).

Proposal 3: The current CRRI field on E-AGCH indicates the code resource related information for specific timeslot(s).
Proposal 4: UE reports the capability of whether supporting non-rectangular resource allocation through RRC signaling.
Proposal 5: RRC signaling of whether the non-rectangular resource allocation is enabled is introduced on a per UE basis.
Proposal 6: Non-rectangular resource allocation can be enabled for UEs in CELL-DCH state only.
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