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1
Introduction

At RAN#39, a new study item was established on feasibility study on dual cell HSDPA operation. [1] In this paper, we provide some consideration on the study of cell deployment scenarios.
There are two dual cell deployment schemes to be considered. There are two cells which are equivalent with same functionalities. However there are two cells which are not equitable but subordinative each other. One is with all of the functionalities while the subordinative one is only with part of functionalities.
In this contribution, the two dual cell deployment schemes would be discussed and some backward compatible issues of legacy UE in the schemes also be discussed. 
2
Discussion

In the following sections, it is discussed the cell characteristics and issues of these two schemes then it is analyse the two dual cell deployment schemes.

The equivalent dual-cell with paired uplink and downlink carriers as current cell structure could co-opererate for HSDPA data transmission. The sencond deployment scenario is two inequitable cells that the secondary carrier cell only has logical cell ID assigned.

2.1  Equivalent dual-cell scheme
There are some characteristic for equialent dual-cell:

· There are one paired downlink and uplink carriers as current UMTS FDD definition in each cell.

· These cells are covered with overlapped geographyical area.
· The downlink common channels in each cell are fully configured as current Rel-7 configuration. 

· The two cells have same functions

The equivalent dual-cell could co-opererated for HSDPA data transmission. The legacy UE could act as current specifications without backward compatibility issues.
2.2  In-equivalent Dual-cell scheme
There are some special characteristic for inequitable dual-cell:

· There are one paired downlink and uplink carriers as current UMTS FDD definition in each cell.
· These cells are covered with same geographyical area.

· One cell is called primary carrier and other carrier is called secondary carrier.

· The cell on Secondary carrier has same downlink scrambling code and without some channels.

· These cells have same time refence. 

The primary carrier is different with secondary carrier due to the secondary carrier is lack of some common channels. For CELL-DCH UE, the HSDPA and HSUPA configuration are same between primary carrier and secondary carrier.

The primary carrier has the following channels configured: 
· CPICH, P-SCH, S-SCH

· P-CCPCH, S-CCPCH, AICH, PRACH
The secondary carrier has the following channels configured: 
· CPICH, P-SCH, S-SCH
In case primary carrier and secondary carrier have same downlink primary scrambling code, the secondary carrier may have CPICH only.

In the above case, without such common channels configured for the secondary carrier, it would reduce more than 10% power. Thus the power could be used to enhance the overall dual-carrier capacity of CELL_DCH users with possible lower capacity of non CELL_DCH users.

2.3 backward compatibility for legacy UE in In-equivalent dual cell
There are some issues in the inequitable dual-cell due to lack of common channels for secondary carrier listed below.

· Legacy idle, CELL_PCH/CELL_FACH UEs could not camp on the secondary carrier.
· Legacy CELL_PCH/CELL_FACH UEs could not use the secondary carrier.

· Legacy UEs may trigger call setup procedure via primary carrier so that the primary carrier may be overloaded.
For the first issue, it is difficult to resolve due to the fact there is no interactive action between UE and network.

For the second issue, Legacy CELL_PCH/CELL_FACH UE could not use the secondary carrier due to no BCCH in the secondary carrier.

It is forseen the third issue could be resolved by current traffic load balancing procedure. Legacy UE would camp on the primary carrier due to no BCCH in the secondary carrier. Once it triggers the call setup, RNC could redirect UE to the secondary carrier by RRC connection setup message with “frequency info” IE or reconfigure message after the RRC connection establishment. RNC also send “RRC release” message with “redirection info” which indicate UE to camp on the primary carrier in case UE finish the call so that it would avoid UE to search cell after it release the RRC connection with secondary carrier but could not camp on. 

2.3 Comparison of two cell deployment schemes

In table 1, there are the evaluations of the two cell deployment schemes.

	
	Two equivalent cell deployment scheme
	In-equivalent cell deployment scheme

	Dual carrier HSDPA cooperation 
	support
	support

	Overall power saving in the two carriers 
	Not save any power
	>10% in the secondary carrier

	Common channels
	BCCH/PCCH in each one carrier
	BCCH/PCCH only to be send in the primary carrier

	Broadcast information
	As Rel-7 
	Secondary carrier info shall be 

broadcast in the primary carrier BCCH

	Camping load for idle UE
	As Rel-7
	Legacy UE only camp on the primary carrier.

	Paging load
	Two copys of one pageing message would be Send in the two carriers due to two cell in same RA.
	 Only one copy of paging message 

to be send.

	Cell_PCH/CELL_FACH load
	As Rel-7
	lower the overall CELL_PCH/CELL_FACH capacity

	CELL_DCH Load balance between the two carriers
	support
	support

	Overall maximum CELL_DCH capacity
	As Rel-7
	10% additional power to apply for CELL_DCH uses


From the table, it is seen the inequitable dual cell scheme bring to not only some benfit but also some issues.
3
Conclusion

From the above discussion, the two cell deployment scenarios include equivalent dual-cell structure and inequitable dual-cell structure. The inequitable dual-cell has some gains on power saving to improve overall capacity of CELL_DCH UEs . But also it would result in unbalance camping load for idle UE or traffic load between primary carrier and secondary carrier for CELL_PCH/CELL_FACH UE. However the equivalent dual-cell has some power limits on enhancement of capacity CELL_DCH UEs. Considering this SI objective of enhancement of CELL_DCH users experience, it is proposed RAN1/2 to discuss the two cell deployment schemes to be studied. And it is proposed RAN1/RAN2 to concerns the overall throughput of the two dual-cell deployment schemes.
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