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1
Introduction
In last RAN2 meeting, the topic of delta signalling in CA was discussed but at last the discussion was delayed due to unknown of the detailed structure and size of different configuration parts. Nevertheless, documents [1-4] shed some light on the dedicated configuration parameters for PCell and SCell. Based on the work of [1-4], we in this contribution further look into the message structure and give our preference on delta signalling in CA.
2
Discussion
2.1
Delta signalling is needed for CA?
In LTE Rel-8/9, “delta signalling” is used to reduce the size of RRCConnectionReconfiguration message, whereby only the changes to the original configuration are signaled [5] on air interface. In CA, except for conventional RRC connection reconfiguration procedure, there are also other procedures requiring parameter (re)configuration, e.g. PCell change among the same eNB, SCell addition and SCell replacement. Current aggrement is that handover (RRCConnectionReconfiguration with mobilityControlInfo) can be used for any cell related reconfiguration. So it is likely that the frequency of RRC connection reconfiguration procedure in CA will be much higher than that in LTE Rel-8/9. Furthermore, it has been indicated in [3] that for each cell related reconfiguration up to hundreds of bits can be saved when delta signalling is used. Considering the high occurring frequency and large parameter bits for each reconfiguration procedure, delta signalling may be an absolutely necessary optimization method, especially for cell reconfiguration among the same eNB, which does not require configuration parameter transmission on X2 interface. Based on above analysis, we would propose:
Proposal 1：Introduce delta signalling for cell related reconfiguration.
2.2
Delta signalling in CA

When delta signalling is used in CA, one important issue is selecting the proper reference point for each cell after reconfiguration. Due to the fact that not all of the parameters of PCell are applied for SCell (e.g. SPS configuration and PUCCH configuration), the parameters of PCell will not be entire if SCell acts as the reference point for the PCell. So we would propose:
Proposal 2：SCell can not act as reference point for PCell, i.e. the reference point of PCell should always be PCell.
In LTE Rel-8/9, UE works on single cell. When delta signalling is used, the eNB first applys the complete original configuration, and then applies the need codes for the new configuration. However, as analyzed avove some parameters are PCell specific, so there will be redundant parameters for SCell if it uses PCell as the reference point. At worst, SPS configuration will be applied for SCell no matter whether or not it is included in the configuration due to the characteristic of Need ON code, which is contradictory to the current aggrement that “In Rel-10 we will have SPS only on PCell”. Hence, it is reasonable for delta signalling to only apply to the common configuration of SCell and PCell when PCell acts as the reference point for SCell. The corresponding proposal is:
Proposal 3：If PCell acts as the reference point for SCell, only the common configuration of PCell and SCell is involved in delta signalling.
When there is more than one cell can act as reference point for a SCell, it is sensiable that select from the multiple candidates the cell who shares more common parameters with the SCell. The more common parameters, the more gain delta signalling can bring. Physical layer parameter configuration PhysicalConfigDedicated depends on the channel quality. Hence, we can deduce that it is better to select the cell that has similar channel quality with the SCell as the reference point because they share more common parameters. It is common understanding that PCell would have relatively better quality though it might not always be absolute the best cell. Simulation results in [6] show that CA will provide larger gain when aggregated cells have comparable quality. Based on above analysis, we can conclude that all the aggregated SCells in all probability will have similar quality. So when selecting the reference point for a SCell, it is better to use the SCells prior to the cell management procedure, except that there is not any.
Proposal 4：When selecting the reference point for a SCell, the SCells before cell management procedure should be prioritized.
Further more, if there is SCell that remains in the aggregated cell set throughout the cell management procedure, it is proposed to select itself as the reference point for a SCell, which can further reduce the configuration message size.
Proposal 5：When selecting the reference point for a SCell, its original configuration should be prioritized.
According to previous aggrement, cell index is used in RRC message to identify SCell for cross-carrier scheduling, SCell removal and parameter reconfiguration. Similarly, cell index can also be used in delta signalling to identify the cell that acts as reference point. 
Proposal 6：Cell Index is used in delta signalling to identify the cell that acts as reference point.
3
Conclusion
In this contribution we have studied the need to apply delta signalling for cell related reconfiguration. The following are proposed:
Proposal 1：Introduce delta signalling for cell related reconfiguration.
Proposal 2：SCell can not act as reference point for PCell, i.e. the reference point of PCell should always be PCell.
Proposal 3：If PCell acts as the reference point for SCell, only the common configuration of PCell and SCell is involved in delta signalling.
Proposal 4：When selecting the reference point for a SCell, the SCells before cell management procedure should be prioritized.
Proposal 5：When selecting the reference point for a SCell, its original configuration should be prioritized.
Proposal 6：Cell Index is used in delta signalling to identify the cell that acts as reference point.
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