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1. Introduction

This document considers whether a change of PCell is best modelled as an intra-eNB handover or a reconfiguration without mobility.

2. Discussion

In terms of signalling formats and direct specification impact, the issue seems to be a distinction without a difference; an IE for “change of PCell information” could be provided either inside or outside mobilityControlInfo.  However, there are real implications for implementation and performance, particularly having to do with the use of a RACH procedure (which would be required for handover modelling but not for reconfiguration modelling).
Following the analysis in [1], we assume that PCell change may be frequent in certain scenarios, especially for heterogeneous-network cases and also for carrier aggregation Scenario 3 (non-overlapping macro coverage), and that therefore it is important to maintain good performance and minimal disruption.

Observation 1: Established use cases for carrier aggregation and heterogeneous networks may require frequent PCell changes.
Performing PCell change without RACH would imply that the timing of the “source” and “target” Pcells needed to be the same.  For Rel-10 this is a safe assumption; however, if future releases admit the possibility of different timing between aggregatable carriers, then the case of a change of PCell including a change of timing would need to be considered.

In addition (and also as noted in [1]), if the PCell change is not modelled as a handover, then it does not present the opportunity for a key change.  This restriction does not appear to be a problem, since the involved cells originate from the same eNode B.

Finally, it is not clear that the intra-eNB handover case can be excluded; since handover into a multicarrier configuration is possible, and intra-eNB and inter-eNB handover use the same signalling, it would take actual specification effort to prohibit using intra-eNB handover with a change of PCell.  We do not propose to make such an effort; indeed, the availability of a handover-based method for PCell change may mean that the “multiple timing” case is not problematic in the future.

Observation 2: Handover signalling in carrier aggregation could always be used to change the PCell by providing a target configuration with a different PCell.

In light of this observation, the question really is whether to allow a “RACHless” change of PCell in addition to a handover-based change.

Based on the performance benefit of avoiding the RACH procedure, it is Qualcomm’s view that the reconfiguration-based procedure should be viewed as the primary mechanism for PCell change.

Proposal 1: Change of PCell should be modelled primarily as a reconfiguration procedure.

The specific signalling impact requires further discussion.  It seems reasonable to consider the following two basic options:

Option 1: Target PCell information (frequency and PCI) included as a separate IE in RRCConnectionReconfiguration-v10xy-IEs.
The immediate ASN.1 impact of Option 1 might be as shown below.

RRCConnectionReconfiguration-v10xy-IEs ::= SEQUENCE {


secCellToReleaseList-r10


SecCellToReleaseList-r10
OPTIONAL, 
-- Need ON


secCellToAddModList-r10



SecCellToAddModList-r10

OPTIONAL, 
-- Cond HO-toEUTRA

newPrimaryCellInfo-r10



PrimaryCellInfo-r10


OPTIONAL,
-- Need ON

...,

}

PrimaryCellInfo-r10 ::= SEQUENCE {


physCellId-r10





PhysCellId,


dl-CarrierFreq





ARFCN-ValueEUTRA
}
Option 2: Target PCell information (frequency and PCI) included in radioResourceConfigDedicated.

This change might be realised in the ASN.1 as shown below. Note that this option would involve changing the Rel-10 version of the IE PhysicalConfigDedicatedSecCell-r10 (so named in the current draft CR to introduce carrier aggregation) from being secondary-cell-specific to having a primary-cell and a secondary-cell version.  (Alternatively, a separate PhysicalConfigDedicatedPrimaryCell-r10 could be introduced with similar contents, and added to RadioResourceConfigDedicated-r10 as an optional IE.
PhysicalConfigDedicatedPrimaryOrSecCell-r10 ::=

CHOICE {

primary


SEQUENCE {


physCellId-r10





PhysCellId,



dl-CarrierFreq





ARFCN-ValueEUTRA


},


secondary

SEQUENCE {


antennaInfo






AntennaInfoDedicated


OPTIONAL,

-- Need FFS


-- FFS if (<aperiodic> part of) CQI-ReportConfig is needed



pdsch-ConfigDedicated



PDSCH-ConfigDedicated


OPTIONAL,

-- Need FFS


-- FFS if (part of) PUSCH-ConfigDedicated is needed



soundingRS-UL-ConfigDedicated

SoundingRS-UL-ConfigDedicated
OPTIONAL,

-- Need FFS


-- FFS if (part of) tpc-PDCCH-ConfigPUSCH is needed



uplinkPowerControlDedicated

UplinkPowerControlDedicated
OPTIONAL,

-- Need FFS


-- A special version of IE UplinkPowerControlDedicated may be introduced


-- Additional parameter for secondary cell deactivation (timer)



-- Additional parameters for cross carrier scheduling



-- Additional parameter for DL pathloss reference i.e. (SIB2, pCell)


...

}
}

It should be noted that the changes of measurement configuration captured in section 5.5.6.1 would also need to be triggered by a change of primary cell (in both options).  The spec impact of achieving this end by adding “reconfiguration involving change of primary cell” to section 5.5.6.1 seems acceptable (and clearly preferable to duplicating the full text elsewhere).

Although both ASN.1 approaches seem feasible, we suggest that Option 1 is clearer for the reader and more straightforward to implement.

Proposal 2: The “target” primary cell in a reconfiguration case should be captured as a new IE in the Rel-10 extensions to the RRCConnectionReconfiguration message.
3. Conclusion

This document presented the following proposals:
Proposal 1: Change of PCell should be modelled primarily as a reconfiguration procedure.

Proposal 2: The “target” primary cell in a reconfiguration case should be captured as a new IE in the Rel-10 extensions to the RRCConnectionReconfiguration message.
4. References

[1]
R2-102398: “Need for PCC change without RACH” (Qualcomm Incorporated, RAN2#69bis)














































































































































