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1 Introduction
· One cell can be separated to several cell portions;

· A cell portion is uniquely identified by a cell portion ID;

· Node B can report Received Total Wide Band Power for Cell Portion to RNC independently. 
· Application scenarios of cell portion

· Gain obtained from cell portion-based scheduling
· Impact on Radio Resource Management

2 Cell portion introduction
2.1   Application scenarios of cell portion
Cell portion mainly deploys in dense urban and indoor coverage:

· Deploy cell portion in dense urban, it will decrease neighbor cell number; reduce the multiplexing degree of scramble and soft handover ratio.

· Deploy cell portion for indoor coverage also will reduce the multiplexing degree of scramble and soft handover ratio.
2.2   Difference between cell portion and OTSR
If the downlink scramble of each cell portion is same and each cell portion doesn’t configure the secondary pilot, at this time, then it’s OTSR (Omni Transmission Sectorized Receive) scenarios.
Cell portion and OTSR have the same application scenarios. 
Handover between OTSR sectors is not noticed to UE, but handover between cell portions is noticed to UE.
The downlink code resource capacity of Cell Portion is nearly triple of OTSR’s.
When Node B finds that the best cell portion changed, it will inform RNC through Dedicated Measurement，RNC will know all the UE of each cell portion. When cell portion is applied, it will start Physical Channel Reconfiguration to notice UE to do cell portion handover; When OTSR is applied, Node B inform RNC that sector is changed, RNC no need to do any reconfiguration and only record the users that access each sector for RNC finishing congestion and overload procedure.
3 Some aspects on cell portion-based scheduling

3.1   Gain obtained from cell portion-based scheduling
In the real system，it is possible to get more than 10Mbps HSUPA throughput in one cell and the ROT remain within 6dB using cell portion-based HSUPA scheduler technology.
One cell may include several cell portions, the UE uplink signal may received by Node B via one cell portion or several cell portions. If only one cell portion received the uplink signal of the UE, the ROT of the other cell portion will not influenced by this UE. If more than one cell portion received the signal of the UE, the Node B will combine the signal from these cell portions to get high performance, so the transmit power of the UE could be decreased, therefore, the ROT of these cell portions wouldn’t rise too much. 

To get high HSUPA throughput, the HSUPA scheduler also play a key role. In the cell which cell portion is applied maybe the ROT of one cell portion already reach the ROTtarget while the ROT of the other cell portions still remain very low, that means one cell portion is near fully loaded but the other cell portion is empty loaded, and all these cell portions belong to the same cell. The traditional cell-based HSUPA scheduler is not suitable in this case: no reasonable methods to calculate the cell load; difficult to match the UE load and cell load. The cell portion-based HSUPA scheduler can calculate the SIR and UE load in every cell portion, calculate ROT and “cell portion load” for every cell portion, schedule HSUPA resource for every cell portion. Using cell portion-based HSUPA scheduler, the throughput of one cell portion equal to that of one traditional cell, and throughput of one cell which cell portion is applied equal to several times of that of one traditional cell in theory, and the ROT of every cell still remain within ROTtarget 
We also have real system test result. The UE in the test have maximum ability to support 2Mbps HSUPA throughput.
Table 1 Throughput comparison with 6 UE
	
	Traditional cell(1 RRU) and cell-based HSUPA scheduler 
	Cell portion (3 cell portion) with cell portion-based HSUPA scheduler

	UE number
	6
	6(2 UE for every sector)

	ROTtarget(dB)
	6
	6

	Average ROT(dB)
	5.5
	5.4

	HSUPA Cell throughput(Mbps)
	2.90
	10.09

	Record time length(minutes)
	70
	40


From this test, we can see that the M-RRU cell throughput is 10.09/2.90=3.48 times of that of traditional cell. For traditional cell, the maximum cell throughput may reach 3.8 Mbps which happens in the case that only 2 UE in the cell. The M-RRU cell also have 10.09/3.8=2.66 times throughput.

3.2   Impact on Radio Resource Management (RRM)
According to the current protocol version, Node B reports each cell portion’s RTWP, RSEPS (Received scheduled E-DCH power share), HSUPA data throughput through common measurement report. But RNC can’t exactly control each cell portion’s RTWP through Physical Shared Channel Reconfiguration In the cell portion circumstances. Admission control, congestion control and overload control procedure can’t realize at cell portion level, this will impact on cell portion capacity, HSUPA data throughput and neighbor cell interference.
As discussion in [1] we have proposed, it need to configure the Reference Received Total Wide Band Power and Maximum Target Received Total Wide Band Power parameters included in Physical Shared Channel Reconfiguration to cell portion level, it means that each cell portion has its own Reference Received Total Wide Band Power and Maximum Target Received Total Wide Band Power parameters for cell portion-based scheduling. Node B will realize schedule procedure according to each cell portion to guarantee the cell portion’s RTWP meets RNC capacity, the interference requirement of neighbour cell and maximize data rate at the same time.

Proposal 1: Admission control, congestion control and overload control algorithm need to modify from cell level to cell portion level, reduce control granularity, and then increase cell throughput and each cell portion’s accuracy.
3.3   Node B behaviour to support cell portion
Cell throughput is limited by uplink interference; the main and important function of HSUPA scheduler is to allocate uplink radio resource for each UE in a given cell under the premise of the whole cell’s load. In the actual implementation, the ROT of the cell is the main reference parameter for the scheduling.

When cell portion is applied, that is, one cell contains several cell portions, then each UE’s transmit power only impacts the ROT of cell portion which it settles in but has no impact on the others. From the description of current specification as in chapter one [2], it’s possible for Node B to estimate the ROT for each cell portion. That is to say, the cell portion’s load can be controlled isolated from each other by scheduling based on cell portion. Then the throughput of each cell portion will be almost the same as that of one cell.  Furthermore, total throughput of a given cell will be the sum of the M cell portions’ in theory when independent scheduling applies, where M is the number of cell portions contained in the cell. 

Proposal 2: Node B should perform HSUPA schedule based on each cell portion independently.
3.4   RNC requirement to support cell portion.
For traditional HSUPA scheduler, when issuing grants or making noise estimation, Node B need to refer to the Maximum Target Received Total Wideband Power and Reference Received Total Wideband Power based on cell informed from RNC [3].

So, when Node B performs HSUPA schedule based on each cell portion independently, RNC also should info Node B the Maximum Target Received Total Wideband Power and Reference Received Total Wideband Power of each cell portion. The HSUPA scheduler based on cell portion should use the Maximum Target Received Total Wideband Power as total interference including contributions from all uplink traffic and external interferences of the cell portion, and should ensure that the Maximum Target Received Total Wideband Power value is not exceeded when the scheduler allocates suitable grants to UE within a cell portion. The HSUPA scheduler should take the Reference Received Total Wideband Power of cell portion as the received noise power level in the cell portion, and use it to estimate the noise rise of the cell portion. The HSUPA scheduler based on cell portion should refer to Maximum Target Received Total Wideband Power and Reference Received Total Wideband Power of a cell portion in the same way as the HSUPA scheduler based on entire cell. 

Proposal 3: RNC should inform Node B Maximum Target Received Total Wideband Power and Referenced Received Total Wideband Power per cell portion
4 Conclusion
As described above, it can benefit a lot from allowing Node B perform HSUPA schedule based on cell portion. So we propose:
Proposal 1: Admission control, congestion control and overload control algorithm need to modify from cell level to cell portion level, reduce control granularity, and then increase cell throughput and each cell portion’s accuracy.
Proposal 2: Node B should perform HSUPA schedule based on each cell portion independently.
Proposal 3: RNC should inform Node B Maximum Target Received Total Wideband Power and Referenced Received Total Wideband Power per cell portion.
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