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1. Introduction
In RAN1#72 meeting, physical layer solution and higher layer signaling for non-rectangular resource allocation was discussed in [1]. The following agreements were reached. An LS was agreed to be sent to RAN2 and RAN3 in [2].
· 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).

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

· RRC signaling 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.

In this contribution, we discuss the detailed physical layer aspects based on the agreements above.
2. The HS-PDSCH channelisation codes indication
It was agreed that the number of information bits on HS-SCCH remains unchanged and the CCS field on HS-SCCH indicates the channelisation code information for specific timeslot(s). The question goes to how to determine specific timeslot(s) and how to indicate the HS-PDSCH channelisation codes for other timeslots.
In the study item phase, two solutions were proposed for non-rectangular resource allocation for DL and were captured as method 1 and method 2 in the TR25.874. The key charicteristics of the two methods are listed below.

Method 1:

· The component timeslots of the second rectangular resource are informed to both NodeB and UE by RNC.

· 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.

· 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.

Method 2:

· The channelization-code-set information (CCS) field on HS-SCCH only indicates the channelization code resource allocation in the specific timeslot. 

· The specific timeslot is the one with the maximum timeslot number in all the downlink timeslot scheduled to the UE in this subframe.

· For the other timeslots except TS0, all the codes are allocated to the UE when the timeslot is scheduled.

· For TS0, the CCS information is signalled to the UE via higher layer signalling. 

· In addition, the specific timeslot can be limited to a timeslot set. If the scheduled specific timeslot belongs to this set, the above non-rectangular resource allocation scheme is used. Otherwise, the legacy allocation method is effective, i.e. the CCS field in HS-SCCH indicates the same channelization code resources in all allocated timeslots.
Method 1 can be used for DL scenario 1 and DL scenario 2 while method 2 can be used for all the three DL scenarios. It is always preferable to have a common solution for all the targeted scenarios. In addition, method 2 does not need additional RRC signalling overhead. Hence method 2 is proposed to be adopted. For simplification, it is suggested that the last bullet in method 2 is not considered.
We have thus the following proposals:

Proposal 1: When non-rectangular resource allocation is enabled for the UE,

· The current CCS field on HS-SCCH indicates the channelization code set information for the timeslot with the maximal timeslot index among all the downlink timeslot scheduled to the UE.
· The HS-PDSCH channelization codes in TS0 are signalled to the UE via higher layer signaling.
· For other DL timeslot, all the 16 SF16 channelization codes are allocated to the UE when the timeslot is scheduled.
3. The OVSF code indication
It was agreed that the number of information bits on E-AGCH remains unchanged and the current CRRI field on E-AGCH indicates the OVSF code for specific timeslot(s). Then the question is how to determine the specific timeslot(s) and how to indicate OVSF code for other timeslot(s).
Two methods were discussed in the study item phase as follows.

Method 1:

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

· 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.

· 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.

Method 2:

· The code resource related information (CRRI) field on E-AGCH only indicates the channelization code resource allocation in the specific timeslot. 

· The specific timeslot is the one with the minimum timeslot number in all the uplink timeslot scheduled to the UE in this subframe.

· For the other timeslots, all the codes are allocated to the UE when the timeslot is scheduled.
· In addition, one reserved bit in E-AGCH can be used to indicate whether the method above is used.

To be consistent with DL solution and to avoid higher layer signalling overhead, method 2 is perferred. Considering the fact the HS-SICH/UL DPCH may be configured in the UL timeslot with the minimal timeslot index or the maximal timeslot index, it is proposed that the specific timeslot is the timeslot closest to the timeslot in which HS-SICH and/or UL DPCH is allocated. In addtion, it is not necessary to use the reserved bit to indicate whether the method is used. So we have the following proposals for UL:

Proposal 2: When non-rectangular resource allocation is enabled for the UE,

· The current CRRI field on E-AGCH indicates the code resource related information for the timeslot closest to the timeslot in which HS-SICH and/or UL DPCH is allocated among all the uplink timeslot scheduled to the UE.
· For other UL timeslot, an SF1 code is allocated to the UE when the timeslot is scheduled.
4. E-TFC selection and E-PUCH power control

For E-TFC selection, it is proposed to reuse the current E-TFC selection procudure as discussed in the study item phase. 

Proposal 3: Reuse current E-TFC selection procedure.

With the introduction of non-rectangular resource allocation for E-PUCH, it is noted that different spreading factor may be used for different timelsots which will result in different E-PUCH power in different timeslots.  So it is necessary to set the E-PUCH power on a per timeslot basis instead of a per subframe basis. It is suggest that the E-PUCH power control follows the current principle and set the E-PUCH power on a per timeslot basis.
Proposal 4: E-PUCH power control follows the current principle and the E-PUCH power is set on a per timeslot basis.
5. Conclusion

In this contribution, we discuss the detailed physical layer solution and E-TFC selection and E-PUCH power control. We have the following proposals:
Proposal 1: When non-rectangular resource allocation is enabled for the UE,

· The current CCS field on HS-SCCH indicates the channelization code set information for the timeslot with the maximal timeslot index among all the downlink timeslot scheduled to the UE.
· The HS-PDSCH channelization codes in TS0 are signalled to the UE via higher layer signaling.
· For other DL timeslot, all the 16 SF16 channelization codes are allocated to the UE when the timeslot is scheduled.
Proposal 2: When non-rectangular resource allocation is enabled for the UE,

· The current CRRI field on E-AGCH indicates the code resource related information for the timeslot closest to the timeslot in which HS-SICH and/or UL DPCH is allocated among all the uplink timeslot scheduled to the UE.
· For other UL timeslot, an SF1 code is allocated to the UE when the timeslot is scheduled.
Proposal 3: Reuse current E-TFC selection procedure.

Proposal 4: E-PUCH power control follows the current principle and the E-PUCH power is set on a per timeslot basis.

Based on the agreements in the last meeting and the above proposals, draft CRs for 25.222 and 25.224 are provided in [3] and [4].
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