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1 Introduction

According to current RAN2 progress on dual connectivity, there is one special cell of SeNB (PSCell) configured with some PCell-like functions, such as UL PUCCH transmission, DL RAR transmission for PRACH procedure conducted on the SeNB and etc. The PSCell of SeNB is always active while SCG is configured. The PSCell can be changed due to various reasons such as overload situation, and bad radio situation. 
PSCell change procedure was discussed during the last RAN2 meeting but no agreement was made. In this contribution, we further discuss issues related to PSCell change and PSCell change procedure.
2 Discussion

Even though special cell is considered initially to have PCell like functionalities, only a fraction of PCell functionalities are agreed to be supported on the PSCell. These are PUCCH resource for SCG communication, contention based RACH and RA response, RLM monitoring, the special cell is always kept active state, and the PSCell cannot be cross carrier scheduled, i.e has its own PDCCH. The agreed functionalities are related to the lower protocol layers (PHY and MAC) of the SCG. 

In the legacy CA, it is possible to reconfigure the PUCCH resources on the PCell with RRCConnectionReconfiguration without HO. 
The PSCell is only in charge of PHY and MAC specific function. There are two possible procedures which could be used for change of PSCell in dual connectivity.

1). SCG change procedure (release and add of the SeNB with PDCP re-establishment in one RRC message)
2). SCG modification procedure (re-configuration/release of old PSCell and add of the PSCell in one RRC message, and PDCP/RLC are not re-established during the PSCell change)
Main difference between option 1 and option 2 is that option 1 requires the re-establishment of SCG PDCP and RLC at the UE while option 2 doesn’t require PDCP/RLC re-establishment; therefore procedure according to option 2 results in no user plane interruption. The PSCell change is signalled to the UE in one RRC message according to both options.

According to the current agreement, the SCG change can only be initiated by the MeNB. The SCG change procedure is used to change configured SCG from one SeNB to another (or the same SeNB) in the UE. Towards the target SeNB, the MeNB triggered SCG modification procedure is used. MeNB indicates in RRCConnectionReconfiguration message towards the UE that the UE releases the old SCG configuration and adds the new SCG configuration. For the case of SCG change in the same SeNB, the path switch towards CN and data forwarding are suppressed.

PSCell change can be initiated by the SeNB. If the SCG change procedure to be used for the PSCell change, a SeNB initiated SCG change procedure is required. Such SeNB initiated SCG change procedure is shown in Figure 1.
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Figure 1:
PSCell change via SCG change procedure
The above procedure has following drawbacks.
1). New inter-node message/procedure is required to inform the MeNB of the SeNB initiated SCG change procedure for PSCell change

2). User plane interruption due to the release and add of the SeNB for PSCell change

As shown in Figure 1, SCG-Configuration from SeNB contains the updated PSCell parameters and also the old PSCell reconfiguration/ release. SeNB may decide to release the old PSCell during the PSCell change. On the other hand, SeNB may keep the old PSCell as a SCG SCell after the PSCell change. RRCConnectionReconfiguration message is generated based on the SCG-Configuration received from the SeNB. Considering that message 0 and 2 both are generated by the SeNB and the final RRC message towards the UE is generated as a result of message 2, message 0 and 1 seems unnecessary to support PSCell change. Moreover currently agreed procedure doesn’t support such inter-node communication for SeNB initiated SCG change. In order to avoid the unnecessary inter-node messages and user plane interruption during PSCell change, we propose to consider the currently agreed SCG initiated modification procedure for PSCell change. 
Proposal 1: SCG initiated SCG modification procedure is sufficient to support PSCell change. A new procedure (ie. SeNB initiated SCG change procedure) should not be introduced for PSCell change.

SCG modification procedure is designed to modify SCG radio resource configuration including SCG SCell addition/release. During the PSCell change, the SeNB may decide to keep the old PSCell as a SCG SCell after the PSCell change. On the other hand old PSCell may be released from SeNB. Either of decisions can be informed to the UE in the same RRCConnectionReconfiguration message (ie: the same SCG-Configuration).   

According to current agreement that special cell is always in active state, there is no sCellDeactivationTimer running for the PSCell. If the network changes the old PSCell to be a SCG SCell after the PSCell change, the old PSCell could either be considered to be in active state or de-activated state. If the old special SCG cell is considered to be in activated state after the PSCell change, the handling of this cell is same as the other activated SCells of SeNB. UE should start the corresponding sCellDeactivationTimer timer for the old PSCell upon the completion of PSCell change. However in activation/deactivation and sCellDeactivationTimer controls is performed by MAC. The old PSCell can be considered to be in deactivated state after the PSCell change and the network can transmit an activation/deactivation MAC CE to activate the SCG SCells including the old PScell after the PSCell change.
When the cell is a configured SCell prior to the PSCell change, UE may be already UL synchronized to the SCell before it is changed into new PSCell. In this case the UE synchronization to the SeNB on the new PScell is not necessary. 
If the cell was not a configured cell prior to the PScell change or the UE was not in UL synchronized to the cell prior to the PSCell change, and the cell belongs to a different TAG than what is configured then the UE is required to gain UL synchronization on the new PSCell by performing RACH procedure. 
Moreover, it was agreed that RACH procedure can be triggered by the network as a way of parameter synchronisation. Therefore, whether to perform RACH procedure during the PSCell change procedure can be left to the network configuration.

As discussed above how to configure radio parameter during PSCell change is up to the network and the configuration can be signalled in the same SCG-Configuration message. 

Proposal 2: How to configure the radio parameter during PSCell change is up to the network and the configuration can be signalled in the same SCG-Configuration.

3 Conclusions

In this paper, PSCell change procedure was discussed. The use of SCG change procedure for the PSCell change requires a new inter-node message/procedure for SeNB initiated SCG change procedure. On the other hand, the PSCell change can easily be signalled using currently agreed SeNB initiated SCG modification procedure, therefore SCG modification procedure is proffered for PSCell change. The following proposals are made:

Proposal 1: SCG initiated SCG modification procedure is sufficient to support PSCell change. A new procedure (ie. SeNB initiated SCG change procedure) should not be introduced for PSCell change.

Proposal 2: How to configure the radio parameter during PSCell change is up to the network and the configuration can be signalled in the same SCG-Configuration.
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