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1 Introduction

At the RAN2#69bis meeting, the issue of PCell change for Rel-10 was discussed. The agreements are as following [1]:
	Agreements:

In principle 4 options:

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) ?

1) If we have an additional approach for DL PCC change (additional to approach 1), it would be either approach 2 or 4 above. 

2) Will take final decision in RAN2#71, not revisit before (relatively stand-alone issue)?
3) Remove "special cell concept": when security changes security input is taken from target PCC cell.
4) If DL PCC changes, also UL PCC change (according to SIB2 linking).


At the RAN2#71 meeting, it was concluded that PCell change without HO would not be introduced in Rel-10, but can be reconsidered for Rel-11 or later releases [2]. On the other hand, the issue of multiple TAs was discussed in previous RAN2 meetings, with the conclusion that it is necessary to introduce multiple TAs in the scenarios of inter-band aggregation with RRH and repeaters [3].
In this contribution, we analyze the issue of PCell change with single and multiple TAs scenarios and share our opinions on this issue in the context of Rel-11.
2 Discussion

PCell change without handover may be used for PCell change enhancement in Rel-11, mainly in order to achieve the following benefits in comparison to PCell change with handover:
· Reduce delay and interruption;
· Avoid signaling overhead introduced;
· Avoid handover failure.
At this stage, we believe that PCell change may happen frequently in CA prioritised Scenario 3 defined in [3].

Proposal 1: PCell change without handover should be considered in Rel-11.
According to the CA Scenarios 4 and 5 defined in [3], it was agreed at the RAN2#73bis meeting that all the CA scenarios listed in [3] shall be considered for further work of multi-TA issue.
As inter-band CA for uplink (UL) may be supported in Rel-11, if band-specific repeaters or RRH are applied in the UL inter-band aggregation scenario, multiple TAs shall be introduced [4].

Performing PCell change without RACH implies that the timings of the source and the target PCell are readily aligned [5]. With PCell changed, the new PCell may be from the existing SCells or from a non-configured cell [6]. More specifically, three types of target PCells, namely activated SCell, deactivated SCell and non-configured cell of the serving eNB, can be considered.
In the following sections, we will discuss if Random Access Channel (RACH) procedure is needed, when PCell is changed without handover in single and multiple TAs scenarios.
2.1 The necessity of RACH procedure
In this section, we mainly discuss two scenarios:

· Single-TA scenario: the same TA value is applied to both source and target PCell;

· Multiple-TA scenario: different TA values are applied to source and target PCell, respectively. Especially, for Scenarios 4 and 5 defined in [3], the need for multiple TAs is mainly due to the different location of the cell sites regardless of the intra-band or inter-band cases.
Whether RACH is necessary to the 3 types of target PCells (namely activated SCell, deactivated SCell and non-configured cell) in Pcell change procedure will be discussed in the sequel.

Note that althought loss of UL synchronization may occur when the UE changes its source PCell to the target PCell. However, since the PCell change procedure belongs to a procedure under the RRC_CONNECTED mode, RACH upon the loss of UL synchronization is out of the scope in this contribution.
2.1.1 PCell changed to an activated SCell
Since the UE is already synchronized with the activated SCell in the DL and UL, the PCell change can be performed without RACH (namely the approach 3 or 4 mentioned in Section 1), no matter the target PCell shares the same or different TA value as the source PCell.
2.1.2 PCell changed to a deactivated SCell
The UE may constantly monitor and measure the deactivated SCell(s) in order to ensure quick SCell activation. Note that the UE is synchronized with deactivated SCell in DL. The main question here is whether the UE needs to perform RACH for UL synchronization with the deactivated SCell, when eNB requests UE to activate it.
If the same TA value can be applied to both source and target PCells, this implies that the UE may not need to perform RACH for achieving UL synchronization on the deactivated SCell, since the TA for the target PCell is already available.
However, if different TA values are needed for source and target PCells, respectively, it is not likely that the current TA of the source PCell can be directly used as a reference TA for the target PCell. In other words, this implies that in this case the UE can not maintain UL synchronization with the deactivated SCell, if it simply reuse the TA from the source PCell. Therefore, the UE needs to perform RACH for establishing initial UL synchronization.
2.1.3 PCell changed to a non-configured cell
As the UE does not need to maintain DL and UL synchronization with a non-configured cell, a non-configured cell may not be the first choice for target cell in the PCell change procedure. Nonetheless, in some cases the eNB may decide to change PCell to a non-configured cell. For example, load balancing between cells may require the PCell to be changed to a non-configured cell. In that case, if the same TA value can be applied to both source and target PCell, the UE may be able to skip the RACH procedure even if the target PCell is a non-configured cell. Otherwise, RACH shall be performed to ensure UL synchronization is achieved.
From the above analysis, we have the following observations:

Observation 1: RACH may not be needed when PCell is changed to an activated SCell, a deactivated SCell or a non-configured cell that has the same TA value as the source PCell.
Observation 2: RACH may not be needed for PCell change when PCell is changed to an activated SCell that has a different TA value from the source PCell.
Observation 3: RACH should be needed for PCell change when PCell is changed to a deactivated SCell or a non-configured cell that has a different TA value from the source PCell.
2.2 Summary and proposals
Based on above discussion, the cases of whether RACH is necessary in PCell change are summarized in Table 1.
Table 1: Summary of the necessity of RACH operation in PCell change procedure.
	Target PCell type
	TA value

	
	Same as source
	Different from source

	Activated SCell
	No RACH
	No RACH

	Deactivated SCell
	No RACH
	RACH

	Non-configured cell
	No RACH
	RACH


Proposal 2: If PCell change without handover is invoked with PCell changed to an activated SCell, RACH may not be used for target PCell regardless of TA value used.
Proposal 3: If PCell change without handover is invoked with PCell changed to a deactivated SCell or a non-configured cell, RACH may not be used for target PCell if the same TA value as source PCell is applied.
Proposal 4: If PCell change without handover is invoked with PCell changed to a deactivated SCell or a non-configured Cell, RACH should be used for target PCell if a TA value different from the source PCell is applied.
3 Conclusion
We suggest that following proposals are considered and agreed:
Proposal 1: PCell change without handover should be considered in Rel-11.
Proposal 2: If PCell change without handover is invoked with PCell changed to an activated SCell, RACH may not be used for target PCell regardless of TA value used.
Proposal 3: If PCell change without handover is invoked with PCell changed to a deactivated SCell or a non-configured cell, RACH may not be used for target PCell if the same TA value as source PCell is applied.
Proposal 4: If PCell change without handover is invoked with PCell changed to a deactivated SCell or a non-configured Cell, RACH should be used for target PCell if a TA value different from the source PCell is applied.
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