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1   Introduction
In this contribution, we will analyse functionalities required on the special SCell and the necessary procedures for a change of the special SCell.

2   Discussion
2.1   Functions of the special SCell
The required functionalities of the special SCell of SeNB are analysed in the following table, by comparing the special SCell with the PCell. 

Table 2.1-1 Comparison of Special SCell and PCell 
	PCell functions/characters
	Whether it is needed for the special SCell

	PUCCH
	Yes

	Cannot be cross-carrier scheduled
	Yes

	Always activated
	Yes

	CSS monitoring
	Probably Yes

	NAS Mobility information (e.g. TAI)
	No

	Changing by handover procedure
	No

	NAS security 
	No

	AS security input
	No

	Initial RRC connection
	No

	Relevant to RRC connection reestablishment
	No

	With smallest serving cell index
	No

	Being the reference cell for A3 event, being the reference cell for measResultPCell)
	No

	SI reading
	Probably No

	Paging receiving
	Probably No

	measSubframePatternPCell for eICIC
	Probably No

	RLM
	FFS

	SPS
	FFS


The comparison shows that only a small set of PCell functionalities are required by the special SCell on SeNB. Hence, in essence, the special SCell of SeNB is still mainly operating as an SCell. 
Some discussions occurred in last meeting on whether the special SCell should be named as Primary SCell (PSCell), or Secondary PCell (SPCell), or Special SCell (SSCell). As the special SCell on SeNB is more of an SCell than a PCell, it seems more appropriate to name it as primary SCell, i.e., PSCell. Furthermore, this naming would also cause less specification changes, as discussed in [1].
Proposal 1: To name the special SCell as PSCell in dual connectivity. 
2.2   Identifying of the special SCell
There seem to be some inconsistencies in [2] with regards to the number of PUCCH available in SCG. In section 5.2.3, it is described that “PUCCH is transmitted on PCell and at least one serving cell of SCG in dual connectivity”. But, in section 7.X, it can be seen that for SCG, the following principles are applied:
-     At least one cell in SCG has a configured UL and one of them is configured with PUCCH resources;

Therefore, it is still not clear if more than one serving cell can be with PUCCH in SCG. As SeNB should serve fewer UEs than MeNB does, one serving cell with PUCCH should be enough for SR, CSI and HARQ-ACK transmission.
Proposal 2: to confirm that only one serving cell is configured with PUCCH in SCG.  
If only one serving cell is configured with PUCCH in SCG, then it has to be the special SCell in SCG, and it can be simply referred to as the PSCell.
Proposal 3: the serving cell with PUCCH in SCG can be identified as the PSCell.
2.3   PSCell change
PSCell change exists mainly in two scenarios, inter-SCG PSCell change and intra-SCG PSCell change. 

The inter-SCG PSCell change happens due to the SeNB change. In last meeting, RAN2 has agreed that, in case of SeNB change, the RRC Connection Reconfiguration comprises the release of the source SeNB/SCG. Accordingly we think the L2 entity for old SCG should be released, and the MAC-S should be reset. Then the UE should access the new SCG and reestablish the new L2 entity, because two different eNBs are involved and the security key on SCG must be changed during this procedure.  

Proposal 4: the L2 reestablishment and MAC-S reset should be performed in the inter-SCG PSCell change procedure. 
It was proposed that intra-SCG PSCell change is also implemented like inter-PSCell change, and the UE should perform L2 reestablishment and MAC-S reset procedures [4]. Unlike inter-SCG PSCell change and traditional handover, however, the security key change is not required during intra-SCG PSCell change, because security in SCG is not tied to the PSCell. Hence, the L2 reestablishment is not necessary from the security point of view. 
Is MAC-S reset needed to help context and timer synchronization between SeNB and UE? Since the intra-SCG PSCell change is under control of the same SeNB, there is no ambiguity for SR and HARQ-ACK, as long as the SeNB expects PUCCH transmissions to be coming from either the old PSCell or the new PSCell during the PSCell change process. In addition, the SeNB can shorten the uncertain period by synchronized RRC reconfiguration or change C-RNTI during the intra-SCG PSCell change. Since the synchronization is assured among SCells of one SeNB, there is no ambiguity in the counting of timers, even if they are not stopped during intra-SCG PSCell cell change. 
Observation 1: the L2 reestablishment and MAC-S reset is not required for intra-SCG PSCell change. Hence, the data transmission does not have to be interrupted during intra-SCG PSCell change.
During LTE R10 discussion, the optimized PCell change by normal RRC reconfiguration message is not agreed due to the additional specification impact.  Here we further analysis whether those additional specification still exist or have already been covered by the agreed SCG operations.
Table 2.3-1 Intra-eNB PCell change VS. Intra-eNB PSCell change 
	Specification impact of the optimized PCell change in LTE R10
	Whether the similar specification change has been supported for intra-SCG PSCell  change

	To add the radioResourceConfigCommon for PCell change in normal RRC reconfiguration message.
	Yes, probably RAN2 will agree the SI of SCell is transmitted by dedicated RRC message.

	RA is required in some cases, so that the synchronized RRC reconfigure need be introduced. 
	Yes, RAN2 has agreed that the SeNB can select the synchronized RRC reconfiguration.

	Decoupling security with PCell.
	Yes, security is decoupled from PSCell in SCG.

	The cell index of PCell need be explicitly allocated.
	Yes, SCell index is always explicitly allocated. 


Based on the table 2.3-1, it is almost free to perform the intra-SCG PSCell change without L2 reestablishment and MAC-S reset. 

Observation 2: there is little specification impact beyond current agreements for the intra-SCG PSCell change without L2 reestablishment and MAC-S reset. 

With the flexibility of intra-SCG PSCell change without L2 reestablishment and MAC-S reset, how to handle the state of old PSCell during intra-SCG PSCell change - whether the old PSCell should be one released, or activated SCell after the PSCell change [5] – then becomes one SeNB implementation issue. If the SeNB wants to release the old PSCell, the SeNB can utilize the PSCell release & addition (e.g., to release the old SCell with PUCCH and add one new SCell with PUCCH) in the RRC reconfiguration message. Otherwise, SeNB can utilize the PSCell addition & modification (e.g., to modify the old SCell by releasing its PUCCH and add one new SCell with PUCCH) in the RRC reconfiguration message.
Observation 3: With the flexibility of intra-SCG PSCell change without L2 reestablishment and MAC-S reset, whether the old PSCell state is kept or changed during PSCell change is one eNB implementation issue.
Therefore, it is more beneficial to change/reconfigure PSCell in one SeNB using the same reconfiguration procedure for change of normal SCell in SeNB.
Proposal 5: Intra-SCG PSCell change can be performed by reusing the same reconfiguration procedure for change of normal SCell in SeNB.
3   Conclusion
This contribution first discusses the required functionalities on a special SCell of SCG.
Proposal 1: To name the special SCell as PSCell in dual connectivity. 

Proposal 2: to confirm that only one serving cell is configured with PUCCH in SCG.  
Proposal 3: the serving cell with PUCCH in SCG can be identified as the PSCell.
Then the necessary procedures are analysed for PSCell change, leading to the following observations and proposals:

Proposal 4: the L2 reestablishment and MAC-S reset should be performed in the inter-SCG PSCell change procedure. 

Observation 1: the L2 reestablishment and MAC-S reset is not required for intra-SCG PSCell change. Hence, the data transmission does not have to be interrupted during intra-SCG PSCell change.
Observation 2: there is little specification impact beyond current agreements for the intra-SCG PSCell change without L2 reestablishment and MAC-S reset.  
Observation 3: With the flexibility of intra-SCG PSCell change without L2 reestablishment and MAC-S reset, whether the old PSCell state is kept or changed during PSCell change is one eNB implementation issue.
Proposal 5: Intra-SCG PSCell change can be performed by reusing the same reconfiguration procedure for change of normal SCell in SeNB.
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