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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 RAN1#72, general principles of physical layer solutions had been discussed in [3] and a number of conclusions had been agreed. An LS [4] including those conclusions was sent to RAN2 and RAN3. 

In this contribution, we provide a review of these physical layer solutions and discuss possible impacts to RAN4 specifications.
2 Discussion
2.1 Basic Targets
Currently, the resource allocation of HS-PDSCH and E-PUCH for 1.28Mcps HSPA could only support uniform resource allocation in all timeslots. This would limit the resource could be allocated to one user since fragmented resources, most caused by control channels and DPCHs, often exists in certain timeslots. 
Take E-PUCH as an example as described in TR 25.874. An example of E-PUCH resource pool in UL is illustrated below in Figure 1. we could see that Only partial OVSF codes in the timeslot where UL DPCH and/or UL control channels are configured can be used as E-PUCH resources.
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Figure 1: E-PUCH resource pool in UL Scenario 1

2.2 Overview of Physical layer contents
In RAN1#72, general principles of physical layer solutions had been discussed in [3] and a number of conclusions had been agreed. An LS [4] including those conclusions was sent to RAN2 and RAN3. The main contents are as following:
In RAN1#72 meeting, non-rectangular resource allocation was discussed in R1-130030. Regarding the physical layer solution, the following agreements were reached.

· The number of information bits on HS-SCCH and E-AGCH remains unchanged.

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

· The current CRRI field on E-AGCH indicates the code resource related information for specific timeslot(s).

Higher layer signalling support was also discussed and the agreements include:

· UE reports the capability of whether supporting non-rectangular resource allocation through RRC signalling.

· RRC signalling of whether the non-rectangular resource allocation is enabled is introduced on a per UE basis.

· Non-rectangular resource allocation can be enabled for UEs in CELL-DCH state only.
For physical layer spec, the revisions are focused in redefining current control channel information bits without changing the number of information bits.
In RAN1#73, a summary of the Email discussions was submitted in [5] and further details were provided. 
2.3 RAN4 Impact Analysis
RF:

According to the agreed physical layer solutions, the revisions are focused in redefine current control channel information bits. This would have no impact to both BS and UE RF requirements.
RRM:

These new schemes would not impact any mobility or measurement requirements, in all, no need to revise RRM requirements could be foreseen.
The core part of this WI was planned to be concluded in RAN#60. It is proposed to conclude in this meeting that no core requirements would be impacted in RAN4.
Performance:

According to current agreements:

· The number of information bits on HS-SCCH and E-AGCH remains unchanged.

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

· The current CRRI field on E-AGCH indicates the code resource related information for specific timeslot(s).

The performance requirements of HS-SCCH and E-AGCH would be unchanged. Whether HS-PDSCH and E-PUCH need to be evaluated could be discussed further.

3   Conclusion
In this contribution, the basic physical layer scenarios and solutions of HSPA signalling enhancements for 1.28Mcps TDD WI were introduced. The impact to RAN4 specification was also discussed. 

It is proposed to conclude in this meeting that no core requirements would be impacted in RAN4. The related WF document was provided in [6].
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