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Discussion
1 Introduction 

Currently it is FFS whether delta configuration is applied for SCell configuration at handover. This paper suggests several options for delta configurations. 
<<This document is an update of R2-105816. >>
2 Discussion 
2.1 Simple comparison between delta and full config for SCell configuration 
In table we summarize the comparison between delta and full config for SCell configuration. 
Table 1.Delta vs Full configurations for SCell configuration at HO
	
	Atl1. Delta configuration of SCell at HO
	Atl2. Full configuration of SCellsat HO

	UE service quality at HO
	Same performance expected because at handover completion both can work with SCell(s).Until the point of handover success, i.e., reception of HO complete, UE should be operating only with PCell in both alternatives. 

	Radio signalling overhead (HO command)
	Lower. As a result handover success probability may be increased
	Higher because every HO command should include configurations of all SCell to be used at target eNB

	Inter-eNB or eNB-MME signalling overhead
	Higher because configuration of SCells might be need to be transferred to target eNB (depending on the choice of base configuration. See the section 2.3).
	-


Inter-eNB or eNB-MME signalling overhead should be of no issue. Then to evaluate how much gain can be achieved with delta configuration, rough calculation is done in the following section. 

2.2 Signalling gain of delta configuration of SCell(s)

The general characteristic of SCell delta configuration is that

·  
The signalling gain is proportional to the number of SCells to be configured. 

·  
Which cell is taken as base configuration affects exact signalling gain. In general cells on the same frequency are likely to have more commonalities. 

We simply compare following two alternative for configuration of two SCells as an simple example. 
Delta: Delta configuration of 2 SCells 

Full: Removal of 2 SCells + Addition of 2 SCells

In full configuration dominant factor in size is the addition of 2 SCells. According to our rough calculation, it is seen that the addition of a SCell requires around 200 bits of signalling. Then configuration of two SCells with full signalling will increase at maximum of about 400 bits of signalling compared to when efficiently applying delta signalling. This much of signalling benefit is a sufficient reason to apply delta configuration especially for handover command.  

2.3 Delta signalling options
Following is the option of delta signalling.

· Delta option1: Take old SCell as base configuration
· Delta option 1a: Take the old SCell having the same SCell index as base configuration. 

· Delta option 1b: Take ‘designated source cell’ as base configuration. The ‘designated source cell’ to be taken as base is included somewhere in SCell configuration IE. (i.e., base cell is configurable)
· Delta option 2: Take new PCell as base configuration

· Delta option 3: Take old PCell as base configuration

In the followings, we look at each option with comparison to identify the advantage and disadvantage. We assume that SCell index is assigned to be unique per UE, not per PDCCH. 
Signalling gain
Delta option1a
Source SCell of the same SCell index is taken as base cell for delta configuration of a SCell. In general delta option1a may provide larger signalling gain than delta option2,3 because with option1a delta configuration can be applied for the case when old SCell and new SCell is on the same frequency where higher commonalities is expected.  
Delta option1b
Compared to delta option1a, there is 3 bits more overhead per SCell to be configured because network should designate the base cell. At the expense of this overhead, however, delta option1b allows for network to properly choose the base SCell such that configuration signalling can be minimized. I.e., signalling reduction by delta configuration will be maximized. 
Delta option2, 3
In general, option 2 and 3 provide least signalling gain by delta signalling because commonalities between PCell and new SCell will not be high because they are likely to exist on different frequencies. Using delta option2 is slightly better in terms of signalling gain than delta option3, because more commonalities between cells of the ‘same’ eNB are expected.
Applicability
Delta option1a
Delta option1a is not applicable in case when there are more SCells after handover than before handover because the new SCell index should be assigned to the newly added SCells. 
Delta option1b
In delta option 1b, network designates which (old) SCell should be taken as base configuration by SCell configuration IE in handover command. Since network can always appropriately choose the base configuration for any type of SCell configuration (SCell addition/modification), delta configuration is always possible. It is worth noting that, since PCell can be designated to base configuration, delata option1b can moderately accommodate the delta option3.
Delta option2, 3
The advantage of delta option 2 and 3 is that, since there is always PCell, delta configuration based on PCell is always possible. 

SCell configuration transfer between eNBs
For delta configuration to be applied, base configuration should be known to the target eNB because target generates SCell configuration to be used at handover. 

Delta option1a, 1b 
All source SCell configuration should be transferred to target eNB such that target eNB can choose which SCell(s) can be taken as base configuration. 

Delta option2

Following Rel-8/9 behaviours, source PCell configuration is already transferred to target. So there is no need of additional transfer between source and target. 

Delta option3
There is no need of additional transfer between source and target because the base is already known to target, 
In Table2, we summarize the comparison of three options. 
Table 2. Summary of options

	
	Delta Option1a, 1b
	Delta Option2
	Delta Option3 

	Signalling gain 
	 Option1b can achieve highest gain
 
	Larger than option3 but smaller than option1a,b 
	lowest gain expected

	Applicability 
	Option1a can not apply when handover results in more SCells than before handover

Option1b is always applicable 
	Always applicable
	Always applicable

	SCell config transfer from source to target 
	Needed   
	Not needed
	Not needed


From our analysis through section 2.1 to 2.3, we concludes that delta configuration provides sufficient gain of signalling over radio, and the delta option1 is more beneficial in terms of radio signalling gain than delta option2 and 3. 

If we have to take either of delta option1a or 1b, our preference is option1b where delta configuration of SCell is almost always applicable and signalling gain can be maximized. 

It is worth noting that delta option1a can be used as default delta configuration together with option1b if we allow for omitting designation of base SCell in SCell reconfiguration message. 

Proposal 1 Delta configuration of SCell at handover is allowed

Proposal 2 SCell reconfiguration message (handover) designates which source cell should be used as base configuration cell for delta configuration. 
Proposal 3 SCell configuration is transferred to target eNB
3 Conclusion

This paper identifies the benefit of delta signalling with taking the old SCell as base configuration, and expresses our view with the following proposals:
Proposal 4 Delta configuration of SCell at handover is allowed

Proposal 5 SCell reconfiguration message (handover) designates which source cell should be used as a base configuration cell for delta configuration. 

Proposal 6 SCell configuration is transferred to target eNB
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