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It has already been agreed that a change in PCell is performed by the handover procedure (i.e. with RACH transmission and security key change).  However whether PCell can be changed by some other optimized procedure has not been agreed (i.e. without RACH transmission and/or security key change). There are two other possible options (Option 2 or 4) besides current agreement (Option 1) listed in the table below on RAN2#69bis report [1].
	
	RACH
	KeNB change
(+re-establishment of L2)

	1
	Yes
	Yes

	2
	Yes
	No

	3
	No
	Yes

	4
	No
	No


In this contribution, we discuss the necessity of PCell change without handover and we conclude that PCell change should always be performed by using handover procedure.
1. Discussion
2.1 Possibility of PCell change without handover
Several companies have investigated, and concluded, that security key change is not necessary with respect to PCell change without handover [2]-[7]. We basically agree that it is possible to reuse the current security key in the case of intra-eNB handover, although it may need the confirmation by SA3. Moreover as discussed in [2]-[7], because there is a single uplink timing reference in Rel-10, there is no impact on eNB to UE synchronization as a result of a change to the uplink primary frequency (i.e. Uplink transmission timing adjustment via RACH procedure is not required).
However RAN2 already has the procedure to change PCell with handover and any other procedure should be considered as an optimisation. Therefore RAN2 should discuss the necessity of the optimization and identify the specific benefits (over the current procedure), rather than discussing the possibility of such an optimization. 
2.2 PCell change scenario
In order to clarify the benefit of PCell change without handover, there is a good reason to discuss how often PCell would be changed. As there is no argument regarding the need for RACH transmission and security key change in the case of inter-eNB handover, we will focus on the intra-eNB handover case in this section.

As PCell is UE specific, it is selected by the eNB depending on the several factors such as measurement results or load balancing. Therefore, according to the eNB's management policy, PCell may change. However, we think the frequently of PCell change will be low for the following reasons:
· In our view, because PCell is assigned to the cell with the largest coverage area, the PCell is naturally the source and target cell when inter-eNB handover is performed. Hence it is unlikely the eNB will change the PCell for the intra-eNB handover. Of course the eNB can decide to select the SCell as a new PCell which has better quality than the Pcell. However this is only desirable for a rather slow speed or a static UE, thus an immediate PCell change is unnecessary.
· If the PCell is overloaded, the eNB may direct some UEs to change their primary cell assignment to a frequency with less traffic. Because the frequency layers of Scenario 1 provide nearly the same coverage, the layers are allocated the same priority and the load on the carriers is uniformly distributed. Therefore the eNB does not need to consider changing the PCell for the purpose of load balancing. Because at lease one of the frequency layers of Scenario 2-5 is designated as the coverage layer, a majority of UEs in idle mode may camp on the coverage layer. However, the Rel.8/9 network can already distribute the UEs to other frequency layers after RRC connection establishment procedure Therefore a carrier aggregation related solution (i.e. PCell change) is not needed for the reason of load balancing in connected mode. Although traffic bursts rarely occur, such events are typically associated with special events or occasion (e.g. in a succour stadium or New Year's Eve). Consequently load balancing is not a reason to introduce an optimized PCell handover procedure. 

Observation 1:
Intra-frequency PCell change may be implemented due to measurement results or load balancing, but it does not occur frequently. 

Another advantage gained by omitting handover procedure is the reduction of interruption time during handover process. However, based on the above observation, such a gain has very limited effectiveness.
2.3 Impact on message structures
In this section, we discuss the impact of a PCell change without handover on the RRC message structures.
In order to change PCell without handover, the UE must acquire some essential information which is included in moblityControlInfo. Given the current message structure, we think at least the target cell index (or both targetPhysCellId and carrierFreq) and the RadioResourceConfigCommon are necessary for completing the PCell change. The cell index is needed to identify the configured SCell which is to become the new PCell and the RadioResourceConfigCommon is needed to provide the new common configuration (e.g. RACH and/or PUCCH).
Allocation of a cell index for PCell was agreed at RAN2#70bis. Therefore the RRCConncectionReconfiguration message already has an extension to indicate the target cell index. However almost all information in RadioResourceConfigCommon is cell specific as shown in [8]. Thus if we omit moblityControlInfo, the common configuration for the new PCell (i.e. RACH and/or PUCCH) must now be duplicated some place else in the RRCConncectionReconfiguration message, which adds to signalling impact.
Additionally, the current RRCconnectionReconfiguration procedure provides the benefit of a simple method for the UE to differentiate between a handover and a reconfiguration by checking for the existence of mobilityControlInfo (i.e. it minimizes UE complexity). But in the case of PCell change without handover, even if the RRCConnectionReconfiguration message does not include the mobilityControlInfo, the UE must still reconfigure the PCell common configuration as well as the handover procedure (i.e. it increases UE complexity).
Observation 2:
PCell change without handover increases both the signalling impact and UE complexity.
2. Conclusion
From the above observations, there is no significant benefit to be able to change PCell without handover. Hence we propose:
Proposal:
PCell change is only handled by handover procedure.
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