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1
Introduction
This document discusses the delta configuration of CCs, based on the proposals of R2-101999 [1].
2
Discussion 
2.1
Background 

In the document [1], sections 2.2 and 2.3, delta signalling, utilizing “Need ON” is proposed: The reference in the delta signalling is either the PCC, or the previous configuration, depending on the situation (see proposals 2,3 and 4 of [1]).  
The benefit of applying the proposed signalling is that the signalling overhead is small, while keeping the complexity of the signalling messages low: The signalling overhead is small, because no separate signalling indicators (or different information elements) would be needed to indicate, whether the delta is to the PCC or to the previous configuration.
Another benefit is that the proposed delta signalling has already been applied in Rel-8/9, as pointed out in [1], section 2.2. Hence, no new principles or new mechanisms are introduced. 

However, before agreeing on these principles and applying them in further CA work, it should be looked more in detail, where the proposals, if agreed, could lead to different interpretations, and make necessary modifications and amendments.
2.2
Rules for delta configuration

The proposal 2 of [1] for initial configuration of CCs is:

“During initial configuration (i.e. addition) of component carriers, delta signaling is used to update configuration based on the configuration of the PCC”. This is called as Rule 1 below.

The proposals 3 and 4 on handover and reconfiguration in [1] are basically identical. They are combined here:

“During reconfiguration of component carriers [... and ...] handover,  delta signaling is used to update the configuration based on the current configuration. Delta signaling applies to each component carrier separately” This is called as Rule 2 below. 

The above-mentioned proposals might be interpreted so that they refer to messages: Rule 1 would be applicable only to the first message configuring CCs, i.e., the addition of the initial SCCs, while Rule 2 would be applicable to handover messages and other reconfiguration messages. However, this interpretation of these two rules would lead to further ambiguity: E.g., in cases where the first SCCs are added in the handover, and some special situations, like re-selection, new rules would be needed. Additionally, with this interpretation the signalling overhead could be significant in handover and reconfiguration messages.  
Therefore, these two rules should not be applied to specific messages (or procedures), but to the configuration of each CC individually in all configuration messages. However, there would still be ambiguities. For example:
UE has been allocated CC1UL+CC1DL (PCC) and CC2UL+CC2DL (SCC). Then another RRCConnectionReconfiguration message is sent, where a new SCC, CC3UL + CC3DL, is added. In the same message also CC2UL removed, so that CC3UL becomes the UL for CC2DL . Would the basis for CC3UL be the "current configuration" (because from CC2 point of view, CC3UL is only a reconfiguration of CC2UL) or "configuration of PCC" (because it could be considered also as "initial configuration (i.e. addition)" of component carriers for CC3DL+CC3UL)?
Hence, the rules should be amended so that they refer to EARFCN:

Rule 1 is interpreted so that whenever a CC with new EARFCN is added, the delta is to corresponding PCC (UL or DL). Note that the same message may contain also reconfigurations of existing CCs (see Rule 2 below).
Rule 2 is interpreted so that whenever a CC is (re)configured, the delta is to the CC, which has the same EARFCN in the old configuration, if such CC exists.
This results in the below-mentioned ‘algorithm’, which gives the reference CCs to be used in delta signalling for all new CCs in a configuration message:

IF (EARFCN of  CC in new configuration) == (EARFCN of CC in old configuration) 

Delta to CC of old configuration is applied                                       // Rule 2

ELSE IF (CC belongs to SCCs)    

Delta to PCC of new configuration is applied                                    // Rule 1

END IF

Naturally, the “delta to PCC” above means in case of FDD, delta to UL PCC for UL SCCs, and to DL PCC in case of DL SCCs. Because EARFCNs are different to UL and DL, there is no need to distinguish between UL and DL in the first IF branch. 

Applying the rule above, there is no need to distinguish between initial configuration, handover and other configuration situations (e.g., re-establishment). 
The rule is proposed currently as a working assumption only. This is because need to deviate or amend the rules may emerge during the course of CA stage 3 work.

Proposal: Agree the following rule as the basic working assumption for delta signalling of CCs:
IF (EARFCN of  CC in new configuration) == (EARFCN of CC in old configuration) 

Delta to CC of old configuration is applied 

ELSE IF (CC belongs to SCCs)    

Delta to PCC of new configuration is applied 

END IF
3
Conclusions
The principles presented in R2-101999 [1], proposals 2-4, are a good basis for the delta configuration of CCs. However, in order to avoid ambiguities, the proposals should be modified so that they reference to EARFCNs. On the other hand, at this point of time, these should be agreed as working assumption only, because need to deviate or amend the rules may emerge during the course of CA stage 3 work. Therefore, the following is proposed:
 Proposal: Agree the following rule as the basic working assumption for delta signalling of CCs:

IF (EARFCN of  CC in new configuration) == (EARFCN of CC in old configuration) 

Delta to CC of old configuration is applied 

ELSE IF (CC belongs to SCCs)    

Delta to PCC of new configuration is applied 

END IF
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