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1          Introduction

In the previous RAN1#61bis, Single Frequency Dual Cell HSDPA( SFDC-HSDPA) was proposed [1].  In SFDC-HSDPA, a UE that is capable of dual cell reception is used to receive two HS-DSCH transport blocks from two different cells operating in the same frequency.  This T-doc further discusses this proposed feature.
2          Discussion
The extra receiver chain in DC-HSDPA UE is not utilised in a single frequency network.  In SCDC-HSDPA, this UE is able to use the extra receiver to decode another HS-DSCH transport block (TB) from another cell operating in the same frequency [1].  The two cells that the UE receives the TB from can belong to the same NB (i.e. softer handover) or different NB (i.e. soft handover).  
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Figure 1: RNC schedules packet to a SFDC-HSDPA UE via two NBs
Since the scheduler is located at the NB, the packets for SFDC-HSDPA UE operating in softer handover can be routed via different cells by the NB.  This would require some implementation changes at the NB.  However, SFDC-HSDPA operation in soft handover, where the UE receives two HS-DSCH TB from two NBs, would require the RNC to split the packets for this UE over two NBs as shown in Figure 1.  Here a set of packets P1 is routed via NB1 whilst another set of packets P2 is routed via NB2 to a SFDC-HSDPA UE.  If the UE in Figure 1 moves closer to NB1, the signal from NB2 will become weaker.  Since the communication between RNC and UE is slow, the set of packets P2 will face high error rates and may require RLC retransmissions via NB1.  The HS-DPCCH feedback needs to be transmitted at higher power in order to reach NB2 which may cause additional interference to both NB1 and NB2.  This will degrade the user throughput.  Even for a static UE, changes in the radio channel cannot be tracked quickly at the RNC due to the delay at the Iub.  Furthermore shifting part of the scheduler from the NB to the RNC will also impose additional complexity at the network.  Therefore SFDC-HSDPA should be restricted only for intra-NB sectors, i.e. for UEs in softer handover.  

In [1], it is shown (refer to Figure 12 in [1]) that SFDC-HSDPA UE in soft handover do not benefit from receiving dual streams from intra-NB sectors.  Figure 3 is a copy of Figure 13 in [1], which shows the throughput gain for softer handover UE using SFDC-HSDPA.  Here, it is observed that the gain reduces as the number of users per cell increases and the gain becomes insignificant when the number of users per cell is above 30.  Typically in a network, the average number of HSDPA user higher than 30, which according to Figure 3, does not benefit from SFDC-HSDPA.  When there is a high number of users per cell, each sector (or cell) will have less capacity to be use for SFDC-HSDPA UE that belongs to another sector (or cell).  Therefore, the gain is only significant if the number of users per cell is low, where spare resources can be allocated to users from other sectors.  As shown in Figure 3, over 20% throughput gain can be achieved when the number of user is 20 or less.  System level simulation (assumptions in the Appendix) shows that the average UE in softer handover is 24%, which can benefit from SFDC-HSDPA during non-busy hour.
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Figure 3: Throughput gain for SFDC-HSDPA UE in softer handover (taken from Figure 13 of [1])
3          Conclusion

In this document, an initial evaluation on SFDC-HSDPA is performed.  The following is proposed:
Proposal 1: To avoid significant changes to the network, SFDC-HSDPA should be restricted to only intra-NB cells (i.e. UE in softer handover).
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APPENDIX

System simulation assumptions to determine the percentage of UE in softer handover is summarised in Table 1
Table 1: System level simulation assumptions

	Parameters
	Values and comments

	Cell Layout
	Hexagonal grid, 19 NodeBs, 3 sectors per Node B 

	Inter-site distance [m]
	1000

	Carrier Frequency
	2000 MHz

	Path Loss
	L=128.1 + 37.6log10(R), R in kilometers

	Log Normal Fading 
	Standard Deviation : 8dB

Inter-Node B Correlation: 0.5

Intra-Node B Correlation :1.0
Correlation Distance: 50m 

	Antenna pattern
	Case 1 (3GPP ant):                                                     
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                                                                            = 70 degrees,   Am = 20 dB

                                                              

	Penetration loss [dB]
	10

	Soft Handover Parameters
	R1a (reporting range constant) = 4 dB, 

R1b (reporting range constant) = 6 dB

	Thermal noise density
	-174 dBm/Hz

	UE distribution 
	Uniform over the area


� EMBED Equation.3  ���





� EMBED Equation.3  ���








[image: image4.wmf](

)

ú

ú

û

ù

ê

ê

ë

é

÷

÷

ø

ö

ç

ç

è

æ

-

=

m

dB

A

A

,

12

min

2

3

q

q

q

[image: image5.wmf](

)

ú

ú

û

ù

ê

ê

ë

é

÷

÷

ø

ö

ç

ç

è

æ

-

=

m

dB

A

A

,

12

min

2

3

q

q

q

_1269167373.unknown

_1341645741.doc

[image: image3.png]





NB1







NB2







RNC







SFDC-HSDPA UE







Packets P1 routed via NB1







Packets P2 routed via NB2







P1







P2











[image: image1][image: image2.wmf]
_1263286178.unknown

