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1 Introduction
At the last RAN2 meeting, the issue of how to handle the configuration for a 4C-HSDPA UE was addressed in [1]. However no agreement was reached. In this contribution we further discuss how to design the configuration signallings.
2 Background
In Rel-8, The IE “Downlink secondary cell info FDD” was introduced to signal the configuration of the secondary serving HS-DSCH cell to the DC-HSDPA UE. For 4C-HSDPA, it is straightforward that this IE could be re-used for the configuration of the 2nd and 3rd secondary serving HS-DSCH cell.
In [2], RAN1 informed their working assumptions regarding the indication of secondary serving HS-DSCH cells at the physical layer, which need to be considered by RAN2 during the signalling design:
· The 1st, 2nd and 3rd secondary serving HS-DSCH cells will be indicated to the physical layer by higher layers. 

· If two uplink frequencies are configured, the 1st secondary serving HS-DSCH cell is paired with the secondary uplink frequency.

3 Alternative signalling designs
There are mainly 3 alternative signalling designs for the configuration of the secondary serving HS-DSCH cells for 4C-HSDPA, which will be discussed in the following sections in detail.
3.1 Alternative 1
As shown in the Table 1 below, a new loop “Downlink secondary cell info FDD list” is introduced, which includes at most 3 elements, each element is of the type “Downlink secondary cell info FDD” and represent the configuration for one secondary serving HS-DSCH cell:

Table 1 signalling design for alternative 1
	Information Element
	Multi
	Description

	Downlink secondary cell info FDD list
	1 to 3
	

	> Downlink secondary cell info FDD
	
	


UE shall determine the “Carrier ID” of each secondary serving HS-DSCH cell according to the follow principles, which is a kind of “implicit ID” scheme:
1. In case the secondary uplink frequency is not configured, the “Carrier IDs” of the secondary serving HS-DSCH cells are in the order of appearance in the loop “Downlink secondary cell info FDD list”, which begains from 1. 

2. In case the secondary uplink frequency is configured, the secondary serving HS-DSCH cell paired with the secondary uplink frquency is implicitly considered as “Carrier ID = 1”, the “Carrier IDs” of the rest secondary serving HS-DSCH cells are in the order of appearance in the loop “Downlink secondary cell info FDD list”, which begains from 2.
The Figure 1 below depicts the procedures for the setup and reconfiguration of the secondary serving HS-DSCH cells with the alternative 1.
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Figure1 setup/reconfiguration of the secondary serving HS-DSCH cells with alternative 1
In case the “Carrier ID” of one secondary serving HS-DSCH cell is to be renumbered because of the addition of the secondary uplink frequency, the current configuration could be maintained without having to resend the configuration again, i.e. set the “CHOICE Configuration info” to “continue”.
In case the “Carrier ID” of one secondary serving HS-DSCH cell is to be renumbered because of the removal of one secondary serving HS-DSCH cell, the current configuration having to be resent again, otherwise UE could not know which secondary serving HS-DSCH cell to remove. However, considering that the removal of one secondary serving HS-DSCH cell happens seldom in reality in case UE is not moving, therefore this is not a big issue from efficiency point of view.
3.2 Alternative 2
As shown in the Table 2 below, for the alternative 2:
1. the current existing IE “Downlink secondary cell info FDD” is keep untouched, which is for the configuration of 1st secondary serving HS-DSCH cell only. 
2. for the the 2nd and 3rd secondary serving HS-DSCH cells, a new loop “Downlink secondary cell info FDD list” is introduced, which includes at most 2 elements, each element is of the type “Downlink secondary cell info FDD” and represent the configuration for one secondary serving HS-DSCH cell.

3. the IE “Downlink secondary cell info FDD list” is changed with the introduction of IE “New Carrier ID” and IE “Old Carrier ID”, which is a kind of “explicit ID” scheme.
Table 3 signalling design for alternative 2
	Information Element
	Multi
	Description

	Downlink secondary cell info FDD
	
	Existing IE for the 1st secondary serving HS-DSCH cell only

	Downlink secondary cell info FDD list
	1 to 2
	New loop for the 2nd and 3rd secondary serving HS-DSCH cell

	> Downlink secondary cell info FDD
	
	


Downlink secondary cell info FDD
	Information Element
	Multi
	Description

	New Carrier ID
	
	

	CHOICE Configuration info
	
	

	>Continue
	
	

	>>Old Carrier ID
	
	

	>New configuration
	
	

	>>[…]
	
	


The Figure 2 below depicts the procedures for the setup and reconfiguration of the secondary serving HS-DSCH cells with the alternative 2.
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Figure2 setup/reconfiguration of the secondary serving HS-DSCH cells with alternative 2

In case the “Carrier ID” of one secondary serving HS-DSCH cell is to be renumbered because of the addition of the secondary uplink frequency or because of the removal of one secondary serving HS-DSCH cell, the current configuration could be maintained without having to resend the configuration again.
3.3 Alternative 3
As shown in the Table 3 below, for the alternative 3:
1. the current existing IE “Downlink secondary cell info FDD” is keep untouched, which is for the configuration of 1st secondary serving HS-DSCH cell only (i.e. with the fixed “Carrier ID” of 1). 
2. two new IEs of the type “Downlink secondary cell info FDD” are introduced for the configuration of 2nd and 3rd secondary serving HS-DSCH cells respectively (i.e. with the fixed “Carrier ID” of 2 and 3 respectively).
Table 4 signalling design for alternative 4
	Information Element
	Multi
	Description

	Downlink secondary cell info FDD
	
	Existing IE for the 1st secondary serving HS-DSCH cell only

	Downlink secondary cell info FDD
	
	New IE for the 2nd secondary serving HS-DSCH cell only

	Downlink secondary cell info FDD
	
	New IE for the 3rd secondary serving HS-DSCH cell only


In case the “Carrier ID” of one secondary serving HS-DSCH cell is to be renumbered because of the addition of the secondary uplink frequency or because of the removal of one secondary serving HS-DSCH cell, the current configuration having to be resent again, given that each configuration has the the fixed “Carrier ID”, which is not so efficient.

4 Comparison
Alternative 3 is not preferred, given that it is not efficient enough comparing with alternative 1 and alternative 2.
The main difference between alternative 1 and alternative 2 is that alternative 1 is an “implicit ID” scheme while alternative 2 is an “explicit ID” scheme”, i.e. for alternative 1 the principles for the numbering of different secondary serving HS-DSCH cells should be described in the semantics or in the text procedures, while for alternative 2, the explicit signalling could clearly define the numbering without ambiguities. Therefore, both of the 2 alternatives could work. In addition, as analysis above, both of the 2 alternatives could privide efficient configurations as well. However, given that alternative 2 changes the IE “Downlink secondary cell info FDD”, it is foreseen that it will involve more impacts to the current spec comparing with alternative 1, so alternative 1 is the preferred solution.
5 Conclusion
RAN2 is kindly asked to discuss and agree on the following proposal:
Proposal: Adopt the alternative 1 as the way farward for the configuration signalling design for 4C-HSDPA.
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