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1. Introduction

RAN2 previously deferred discussion on PCell change optimization to RAN2#71. Currently the baseline procedure is to use handover procedure with mobilityControlInfo, i.e., option-1 as shown in Table-1 [1]. The question is whether certain steps may be omitted from the baseline procedure. Mainly two items are under consideration, RACH and security key (KeNB) update. In RAN2#69b, it is agreed that only option-2 and option-4 will be further considered. This contribution is intended to down-select options from these 2, if indeed some optimization is to be introduced in Rel-10 CA.
Table-1 Options for PCell change captured in RAN2#69b
	
	RACH
	KeNB change

(+re-establishment of L2)
	Comment

	1. 
	Yes
	Yes
	Already agreed

	2
	Yes
	No
	Needed ?: Explicitly limit to change of PCC within CCset ? (at least one cell remains in the CCset before and after reconfiguration) ?

	3
	No
	Yes
	Needed ?

	4
	No
	No
	Needed ? Explicitly limit to change of PCC within CCset (at least one cell remains in the CCset before and after reconfiguration) ?


2. Should we introduce optimizations on PCell change?
The optimizations previously mentioned are focusing on reducing data interruption during the PCell change. By studying different possible CA scenarios [2], we may get some general idea on whether additional optimization is needed or not. In particular, the PCell change refers to changing PCell from one carrier to another carrier.
· Scenario-1: for intra-band case, usually there should not be much need for PCell change since both carriers have similar quality at any location. For inter-band case, given Rel-10 scope, likely UL only performs intra-band and inter-band CA is only in DL with one downlink carrier in one band will be un-paired, and thus not feasible for PCell change anyway.  However in future releases, Pcell change may happen if inter-band CA is allowed for both DL and UL.
· Scenario-2: unless PCell is allowed on cells with small coverage, typically no PCell change is expected.

· Secnario-3: this case may incur quite a few PCell changes, particularly the mobility path is circling around the eNB.

· Scenario-4: typically no PCell change is expected.
· Scenario-5: PCell change may happen frequently, if UL CA is allowed in late releases.  

The decision on whether to have optimizations on PCell change or not, should be based on how frequent PCell change may happen, e.g., relative to regular handover. It also seems less useful for Rel-10 but may be needed for future releases.
3. If PCell optimization is needed, which option should be chosen?
Regardless of whether it is Rel-10 single timing advance or possible future multiple timing advance, PCell change to an active Scell introduces no major issue on physical layer operations. 
For PCell change to a deactivated Scell, it is always safe to perform RACH to adjust timing and power. This is particularly true for possible multiple TA support in future releases. Even for intra-band case where single TA is assumed, this still helps to ensure proper Layer-1 transmission parameters are applied.
Observation on RACH optimization: omitting RACH is only safe, if the target cell for PCell change is an active Scell; consequently, omitting RACH is only safe for UE in CA mode.

Regarding omitting security key update, SA3 confirmation is needed, as Rel-8/9 does require security key update during intra-eNB handover. If there is no security concern, we believe such optimization should NOT be limited to CA-capable only UE. As shown below in Figure-1, a CA-capable UE may perform PCell change from cell-1 to cell-2 and subsequently de-activates or even removes cell-1. Without updating security key, this UE is now ONLY operating on cell-2 with security key derived from cell-1 PCI. There is nothing to prevent non-CA-capable UE to perform this operation, as it is just about context maintenance. Similarly there is also nothing to prevent CA-capable UE that are NOT in CA mode to perform this operation.

[image: image1]
Figure-1 “omitting key update” does not rely on CA capability
Observation on security optimization: If omitting security key update is accepted (require SA3 inputs as well), it should apply to all Rel-10 UEs regardless whether it is CA capable or not, whether it is in CA mode or not.

Combining observation-1 and -2, we realize they are kind conflicting with each other, which implies we should not jointly consider RACH optimization (mainly for CA-capable UE) and security optimization (applicable for all UE). On the other hand, it is a bit over-optimization if we allow option-4 for UEs in CA mode and option-2 for all Rel-10 UEs, i.e., too many options. If we are to keep any optimization, we prefer to keep one that applies for all, i.e., Option-2.

Proposal 1: If PCell change optimizations are to be considered, “omitting RACH” and “omitting security key update” should not be allowed jointly (i.e., based on previous RAN2 agreement, only Option-2 should also be kept and applicable for all Rel-10 UE).

4. Conclusion
RAN2 should first determine whether any optimization on PCell change is needed, whether it is needed for Rel-10. If the group agrees to have optimization on PCell change, we propose RAN2 to consider the following.

Proposal 1: If PCell change optimizations are to be considered, “omitting RACH” and “omitting security key update” should not be allowed jointly (i.e., based on previous RAN2 agreement, only Option-2 should also be kept and applicable for all Rel-10 UE).
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