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1 Introduction
In RAN2#71 meeting, one of the PCell/SCell reconfiguration related agreement was achieved as follows:

	Agreements:

2: For the reconfiguration of dedicated information of a SCell performed under reconfiguration procedure, if the reconfiguration is on an ‘existing’ (can be frequency or Cell Index [if accepted to be used] but not both) SCell, the delta configuration shall be based on the configuration of the existing SCell. FFS if Frequency/L1 identity can be changed in this way.



In this contribution, we mainly focus on analyzing whether frequency/L1 identity can be changed in reconfiguration procedure. Moreover, the issue on SCell configuration in HO procedure is also covered in this document.
2 Discussion
2.1 What is the identifier of a SCell?

In order to study on the FFS issue, what is the identifier of a SCell should be clarified in advance. 
The definition of SCell is given in the latest 36.331CR [1]:

Secondary Cell: a cell that may be configured after connection establishment, merely to provide additional radio resources.

According to this definition, a SCell is a cell which corresponds to some specific radio resources e.g. frequency and bandwidth. In other words, it is frequency and L1 identity that makes/identifies a physical SCell.
In RAN2#70bis, cell index was introduced. Only after frequency and L1 identity are linked to a cell index, a cell can be addressed with cell index by eNB. Otherwise, cell index can not be used to uniquely identify a SCell. If the frequency or L1 identity is changed, the SCell will change no matter cell index is changed or not. Hence, it is obvious that cell index is only a logical concept. 
2.2 Whether Frequency and L1 identity are allowed to be changed?

This issue can be studied from the following 3 aspects:
· SCell definition:

As the analysis in section 2.1, it is frequency and L1 identity not cell index identifies a physical SCell, which means frequency and L1 identity determines whether a SCell is an ‘existing’ cell. In addition, for cell modification, the expectation is that a cell’s configurations are modified. This specific cell (in physics) should not be changed after reconfiguration. Therefore, from the perspective of SCell’s definition, frequency and L1 identity should not be allowed to be changed in reconfiguration procedure for an ‘existing’ cell.
· Activation/Deactivation State
If frequency and L1 identity are allowed to be changed in reconfiguration (without MCI) procedure, a new cell may appear in this UE’s CC set after reconfiguration. Thus, this can be seen as implicit cell addition. According to the current agreement, when a cell is added, this cell should be deactivated. In this way, an activated cell becomes deactivated after reconfiguration. Hence, this will bring negative impact on UE’s on-going services. In addition, this is inconsistent with the agreement that the activation/deactivation state of SCell remains unchanged after reconfiguration. In order to avoid this drawback, frequency and L1 identity should not be allowed to be changed in SCell’s reconfiguration procedure.
· Signalling Overhead
When frequency and L1 identity are not allowed to be changed in reconfiguration procedure, a cell has to be firstly removed then added to perform cell replacement procedure. The signalling overhead of ‘remove+add’ scheme is higher than ‘modify’ scheme (if frequency and L1 identity are allowed to be changed). However, the system can work well with ‘remove+add’ scheme, and ‘modify’ scheme is more like an optimization.

Moreover, if a cell changes (frequency and L1 identity change), common information of this cell will change. According to the current agreement, common information should be modified by ‘remove+add’ procedure. Therefore, ‘remove+add’ procedure is what we need to change a cell, and there is no requirement for ‘modify’ scheme. 
According to the analysis above, we give our choice of preference:

Proposal 1: Frequency and L1 identity should not be allowed to be changed in SCell’s reconfiguration procedure.
2.3 SCell Configurations in HO Procedure
After clarifying the above mentioned questions, the issue on cell configuration in HO procedure can be studied in detail. As the agreement of PCell configuration has been achieved, only SCell configuration is discussed in this section.

Basically speaking, there are two possible alternatives:
Alt 1: Source SCells’ configurations are deleted, and all target SCells are configured by HO command;
Alt 2: Source SCells’ configurations are stored, and only added/modified/released SCells are configured by HO command.

For Alt 1, when SCells’ configurations are deleted, UE has to fall back to single carrier transmission state (PCell only state, the UE only has a PCell when initially accessing to the target eNB), which means CA transmission is not fully utilized in HO procedure. Thus, this will more or less impact on UE’s on-going services. In addition, the target SCells should be full configured in both inter-eNB and intra-eNB HO scenarios. For intra-eNB HO, especially when the PCell changes within the CC set (at least one cell remains in the CC set before and after HO), the HO command will be large due to all the target cells’ configurations should be included, even though some cells remain unchanged. Thus, Alt1 is not preferred. 
Alt 2 takes good advantage of CA transmission, where UE is not required to fall back to PCell only state. In addition, the signalling overhead of HO command is reduced, because delta signalling can be used in intra-eNB HO when PCell changes within the CC set. For inter-eNB HO, since frequency and L1 identity are not allowed to change in reconfiguration procedure, the signalling overhead of Alt 1 and Alt 2 are equal. However, Alt 2 causes more backhaul overhead since all source cells’ configurations need to be transferred to the target eNB. 
In summary, the comparison of the two alternatives is shown in table 1:

Table 1 

	
	Alt 1
	Alt 2

	Target SCell configuration
	All are explicitly configured/ full configuration
	Inter-eNB: All are explicitly configured/ full configuration
Intra-eNB: Only added/modified/released SCells are explicitly configured/ delta configuration applies when PCell changes in CC set

	Suitable scenario
	Inter-eNB HO
	Intra-eNB and Inter-eNB HO

	Info. from Source eNB to Target eNB
	source PCell’s configuration
	Source PCell’s and all source SCells’ configurations


As the analysis above, Alt 2 can work well for both inter-eNB and intra-eNB HO. HO command size saving is an attractive advantage, although in some case backhaul overhead might be inevitably increased. Therefore, we propose:

Proposal 2: Source SCells’ configurations are stored during HO, and only added/modified/released SCells are configured by HO command.
3 Conclusions
Proposal 1: Frequency and L1 identity should not be allowed to be changed in SCell’s reconfiguration procedure.
Proposal 2: Source SCells’ configurations are stored during HO, and only added/modified/released SCells are configured by HO command.
4 References

[1] R2-104991, Introduction of Carrier Aggregation, Rapporteur (Samsung)
[2] R2-104510
Cell Configuration during HO
RAN2#71






PAGE  
2
R2-105328

