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1. Introduction

In RAN2#70 meeting, delta configuration is being discussed. The following are the agreements on the re-establishment:

1) During re-establishment, the UE falls back to a non-CA default configuration for MACmain/L1 (i.e. Scell configurations are released)

2) First reconfiguration after the re-establishment can again configure Scells

- usage of delta signalling for Scells is FFS (e.g. delta configuration to configured serving cell configuration or full Scell configuration)

However, no agreement is made in the case of handover and reconfiguration.  

In this contribution, the remaining issues are analysed and solved.
2. Discussion
2.1 Delta Configuration for the reconfiguration without mobilityControlInfo
2.1.1 PCell reconfiguration (not including PCell change)
It was agreed in RAN2#70 that the reconfiguration of common information (e.g. radioResourceConfigCommon) of PCell will be based on paging and system information broadcast while the reconfiguration of dedicated information (e.g. radioResourceConfigDedicated, SRB/DRB configuration etc.) will be done via RRC Connection Reconfiguration. For the dedicated information related to the Rel8/9 serving cell configuration (i.e. radioResourceConfigDedicated field) of the PCell, the delta-configuration of the PCell is the same as in Rel-8/9 serving cell where the Need Code ON and OR will be based on the existing PCell configuration and the sent PCell configuration. 
Delta configuration of the Pcell configuration outside of the Rel-8/9 configuration can also be performed towards the existing configuration.  

No requirement for a Cell index for PCell is identified.  
2.1.2 SCell addition and modification
For SCell, the reconfiguration of common and dedicated information of SCell will be done via dedicated signalling (i.e. RRC Connection Reconfiguration). Accordingly, as agreed, the common information reconfiguration has to be performed via a removal and an addition of the SCell where the common information has changed. Hence, there is no delta configuration for common information of the SCell. But this removal and addition of the SCell for common information reconfiguration may be unnecessary. 
For the dedicated information of the SCell, there are 2 cases where delta configuration may be applied:

Case 1: It is reconfiguring an existing SCell
Case 2: It is adding a new SCell

In Case 1, the first question is what is used to identify the ‘existing’ cell? Since we have agreed that Cell Index is applied to SCell, it is quite straightforward that the delta configuration will be based on the same Cell Index.
In Case 2 (also applicable to common information) where ‘new’ means either there is no Cell Index matches the Cell Index of the new SCell, the UE can either be:

A. The full configuration of SCell is provided in the reconfiguration message

B. Delta configuration on the PCell

Approach B. will have an ambiguity on the meaning of Need Code OR IEs. The definition of the Need Code OR is as follow:

	Need OR

(Used in downlink only)
	 Optionally present, Release
An information element that is optional to signal. If the message is received by the UE, and in case the information element is absent, the UE shall discontinue/ stop using/ delete any existing value (and/ or the associated functionality).


For instance, the SCell configuration has an IE of Need Code OR but it is absent in the Scell configuration message. Taking the above literally, it will mean that the IE in the PCell may be released. A similar issue also arises for Need OP.

There are two potential ways to handle this:

· Change the Need code definition and include the Scell addition case.  This can be a bit messy.

· Apply first the current Pcell configuration on the Scell and then apply the Scell (delta) configuration on this configuration.  This is cleaner and follows the current model of Need codes.  

However, it is not clear if the application of the Pcell configuration to the Scell will always be straightforward considering the future extensions.  Some Pcell fields are not relevant for Scells etc.  How do we capture the release of the fields that are not relevant – implicit or we can defined the same fields in Scell configuration to signal the release of the configuration.
(Note that a similar issue might exist if the reconfiguration message is critically extended.  Mapping of the fields between Rel-8/9 structure and a critically extended structure also for PCell may not be always straight forward.)

Considering that Scell addition is mainly for bandwidth extension to higher bandwidths, a small increase in the reconfiguration message size is not that critical.  It may be more useful in reducing the size of the HO command if Scell is also included in the HO command.  But if the source cell was already using CA, then again this size increase is not likely to be that critical. Moreover, it is most probable that the configuration within the same frequency are likely the same to configuration in different frequency, and thus the gain from delta configuration may not be significant.  Hence we would prefer that Scell addition is not performed as delta configuration to the Pcell.  
Proposal#1: For the reconfiguration of dedicated information of the PCell performed under reconfiguration procedure, the delta-configuration of the PCell is the same as in Rel-8/9 serving cell where the Need Code ON and OR will be based on the existing PCell configuration and the new PCell configuration. Delta configuration of the Pcell configuration outside of the Rel-8/9 configuration can also be performed towards the existing configuration.  
Proposal#2: For the reconfiguration of dedicated information of a SCell performed under reconfiguration procedure, if the reconfiguration is on an existing Cell Index of a SCell, the delta configuration shall be based on the configuration of the existing SCell
Proposal#3: If reconfiguration procedure is performed for adding a new SCell (i.e. uses a Cell Index not assigned to any existing SCell), there is no delta configuration and full configuration of the SCell should be provided in the reconfiguration message.

2.1.3 PCell change with reconfiguration procedure 

Other contribution [3], proposes that PCell change should also be performed via reconfiguration message. With this, the basis for delta configuration of the new PCell can be based on the Cell Index.  The following scenarios may occur for a PCell change:

#1 New PCell is an existing SCell and the existing PCell becomes a SCell
#2 New PCell is a non-configured Cell and the existing PCell becomes a SCell

#3 New PCell is an existing SCell and the existing PCell becomes a non-configured Cell

#4 New PCell is a non-configured Cell and the existing PCell becomes a non-configured Cell

In #1, the Scell is removed from list of SCell configurations and a new Pcell is added with existing Pcell as the basis for delta configuration just like Proposal#1.  New Scell is to be added in the list of SCell configurations for the old Pcell (no delta configuration). 
In #2, a new Pcell is added with existing Pcell as the basis for delta configuration just like Proposal#1. New Scell is to be added in the list of SCell configurations for the old Pcell (no delta configuration).
In #3, the Scell is removed from list of SCell configurations and a new Pcell is added with existing Pcell as the basis for delta configuration just like Proposal#1.  
In #4, a new Pcell is added with existing Pcell as the basis for delta configuration just like Proposal#1.
It can be seen that no Cell Index is needed for the PCell for PCell change.  Delta configuration based on Proposal#1 can still be deployed for almost all cases.
In fact providing a Cell index for PCell makes transitions between CA and Non-CA configuration and between Rel-8/9 to Rel-10 CA configurations more complex to handle as there could Cell index for PCell in some cases and no Pcell index in other cases as discussed in [4].

Hence it is proposed that:

Proposal#4: No Cell index is assigned to the PCell.  PCell change with reconfiguration can be based on Proposal 1.
2.2 Delta Configuration for the reconfiguration with mobilityControlInfo

During handover, the UE may have a set of existing PCell & SCell from the source eNB and a set of new PCell & SCell from the target eNB.
For the PCell, it will be exactly like the Proposal#1.
For the SCell, it is the same as for Proposal#2 and Proposal#3.
2.3 Delta Configuration for the first Reconfiguration message after re-establishment
During RRC Connection re-establishment, the UE falls back onto the Rel8 default configuration for the L1/L2 configuration and releases the existing PCell and SCell configuration before the re-establishment. In this case, in the first RRC Connection Reconfiguration message, the UE will receive either:
1. Full configuration of the SCells

2. Delta configuration based on the current PCell.

As mentioned in the previous section, delta configuration on the current PCell will have an ambiguity on the meaning of Need Code OR and OP. Hence we think that a full configuration of all the SCells has to be in the first Reconfiguration message.  
Proposal#5: UE shall receive the full configuration of SCell (if any is to be configured) in the first RRC Connection Reconfiguration message immediately after successful RRC Connection re-establishment. 
3. Conclusion

It is requested that RAN 2 discuss the proposals below:
Proposal#1: For the reconfiguration of dedicated information of the PCell performed under reconfiguration procedure, the delta-configuration of the PCell is the same as in Rel-8/9 serving cell where the Need Code ON and OR will be based on the existing PCell configuration and the new PCell configuration.
Proposal#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

Proposal#3: If reconfiguration procedure is performed for adding a new SCell, there is no delta configuration and full configuration of the SCell should be provided in the reconfiguration message.
Proposal#4: No Cell index is assigned to the PCell.  PCell change with reconfiguration can be based on Proposal 1.
Proposal#5: UE shall receive the full configuration of SCell (if any is to be configured) in the first RRC Connection Reconfiguration message immediately after successful RRC Connection re-establishment. 
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