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1
Introduction
During RAN2#70bis meeting, the issue of delta signalling for CA was discussed and the following agreements have been achieved [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.
· 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.
· It will be possible to provide a full configuration for a new Scell.


However, as indicated by above text highlightened with yellow color, there are still two open issues needing further consideration, which are:
(1) Which field is used to indicate the reference for delta signalling?
(2) Can freq/L1 identity be changed for the cell with the same Cell Index?
In this contribuation, we address these two open issues and show our opinions.
2
Discussion
2.1
Reference for delta signalling
In LTE Rel-8/9, delta signalling is used to reduce the size of RRCConnectionReconfiguration message, whereby only the changes to the old configuration are signaled. Due to the fact that UE can only work with single serving cell, there is no need to indicate which cell is the reference. When delta signaling is used, the configuration of old serving cell implicitly acts as the reference. However, in Rel-10 CA UE can simulantneously work with multiple serving cells. When configuring the new SCells with delta signaling, it is necessary for the UE to know the reference for each new SCell.
Generally, explicit or implicit method can be used. For explicit method, delta signalling reference for each SCell is indicated in RRCConnectionReconfiguration message. When receiving RRCConnectionReconfiguration message, the UE will know the delta signalling reference of each new SCell and perform the corresponding parameters updating. For implicit method, the UE will know the delta signalling reference for each new SCell implicitly according to the cell identifiers, i.e., frequency or L2/L3 cell ID. The explicit method has high flexibility because we can set any cell as the reference for each new SCell. Furthermore, the explicit method will not cause the ambguity problem. However, we have realized that it is difficult to map PCell to SCell parameters and vice versa. May be the only beneficial scenario is SCell addition when there is already SCell(s), but the gain may be very small. One drawback of explicit indication is high signalling overhead because anyway the reference will be included in RRC message whether delta signalling is used or not. Furthermore, explicit indication does not comply with LTE Rel-8/9, whereby implicit reference indication is adopted. According to above analysis, we think implicit reference indication is appropriate for delta signalling in Rel-10.
Proposal 1: Implicit reference indication is adopted for delta signalling.
For implicit reference indication, generally there are two possible alternatives, which are:
· Alternative1: EARFCN is used as the reference indication for delta signalling.
· Alternative2: Cell index is used as the reference indication for delta signalling.
In LTE Rel-8/9, carrier frequency is designated by the EARFCN, which uniquely identifies the carrier frequency in the uplink and downlink [2]. In Rel-10 CA, every UL/DL CC is also necessary to be designated by the EARFCN. A cell encompasses one DL CC identifiede by DL EARFCN and one UL CC identified by UL EARFCN. If EARFCN is used as the reference for delta signalling, there are two kinds of understandings when determining whether delta signalling can be performed. The first understanding is that delta signalling can be used only when both of UL and DL EARFCN of the new cell are the same with that of old cell. The second understanding is that delta signalling may apply to separate UL/DL CC, either UL or DL EARFCN of the new cell is the same with that of old cell will lead to delta configuration. 
The IEs MAC-MainConfig, SPS-Config and PhysicalConfigDedicated contain not only UL configuration but also DL configuration. If the UL and DL reference for delta signalling belong to different cells, unlimited complexity will be introduced. Our understanding is that the reference for delta signalling shall be applied to a cell as a whole, rather than to separate UL/DL CC.
Proposal 2: We kindly ask RAN2 to confirm that delta signalling is applied to a cell as a whole rather than to separate UL/DL CC.
If EARFCN is used as the reference for delta signalling, it will lead to mapping PCell to SCell parameters and vice versa. Take Figure1 for example. Before the cell reconfiguration procedure, the PCell is composed of DL CC with frequency f1 and UL CC with frequency f2, the SCell is composed of DL CC with frequency f3 and UL CC with frequency f4. After cell reconfiguration, PCell changes to the cell (f3, f4) and SCell changes to (f1, f2). Be in line with the EARFCN rule, the new PCell (f3, f4) will delta to the cell (f1, f2) and the new SCell (f1, f2) will delta to the cell (f3, f4). Mapping PCell to SCell parameters or mapping SCell to PCell parameters will introduce extra complexity, because not all PCell parameters and SCell parameters are common (e.g. SPS configuration and PUCCH configuration) [3]. 
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Figure1. PCell change in the same eNodeB.
Observation 2: Using EARFCN for delta signalling will lead to mapping PCell to SCell and vice versa.
As agreeded during previous meetings, 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 for delta signalling. If cell index is used as the reference for delta signalling, it will not lead to mapping PCell to SCell parameters or mapping SCell to PCell parameters. Because in last RAN2 meeting, it was agreed that cell index for PCell is always “0”. Therefore, PCell to PCell parameters mapping and SCell to SCell parameters mapping are guaranteed.
Proposal 3: Cell index is used as the reference for delta configuration.
2.2
Changing freq/L1 identity for the cell with the same Cell Index
According to the analysis in section 2.1, cell index is used to judge whether there is any “esisting” SCell. If the cell reconfiguration procedure is to replace an SCell with another SCell, eNB can assign the new SCell with cell index belong to the old SCell. The UE will treat the new SCell as an “existing” SCell and delta signalling will be adopted. This can fully make use of the gain of delta signalling. One example is depicted in figure 2, the new SCell after reconfiguration can delta to the old SCell before reconfiguration by using the same cell index.
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Figure2. Delta signalling for SCell replacement.
Proposal 4：Freq/L1 identity can be changed for the cell with the same Cell Index.
Proposal 5：Delta signalling can also be used for SCell replacement.
3
Conclusion
In this contribution we have studied the open issues about delta signalling. The following are proposed:
Proposal 1: Implicit reference indication is adopted for delta signalling.
Proposal 2: We kindly ask RAN2 to confirm that delta signalling is applied to a cell as a whole rather than to separate UL/DL CC.
Proposal 3: Cell index is used as the reference for delta configuration.
Proposal 4：Freq/L1 identity can be changed for the cell with the same Cell Index.

Proposal 5：Delta signalling can also be used for SCell replacement.
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