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Discussion and decision
1. Introduction
It is currently FFS whether at inter-eNB handover the source eNB should be able to forward radio measurement results to the target eNB to assist multicarrier handover. It is our understanding there are mainly the following two proposals on the table.
Alternative 1:
The source forwards available measurements to the target for SCell selection 

Alternative 2:
The source eNB selects candidate SCells based on UE measurements available at the source
In this document we try to analyze pros and cons of those two alternatives. 

2. Discussion
2.1. Measurements used for SCell selection
We consider that SCell candidate selection should take into account radio measurements. For example, one RRM strategy can be to ensure reasonably good balance in signal strength among aggregated component carriers in order in order to maintain a good reception performance.
It was mentioned that with the alternative 2 the source eNB could select “sensible cells” for carrier aggregation. It is not immediately clear to us what “sensible” would mean, but it seems that the source eNB relies on radio measurement available at the source eNB.
Therefore we do not see any difference between the alternatives in terms of the need of making measurements adequate for SCell selection available to the source eNB.
Proposal 1:
Confirm both alternatives equally require reliable enough measurements at the source eNB

An underlying assumption with the alternative 2 seems that the “sensible” selection is sensible from the view point of both the source and the target eNBs which can be from different vendors and different networks. One question is whether RRM strategy for SCell selection is uniform across different eNBs. One thing we should decide as a design principle is that we should target such multi-vendor environment.

Proposal 2:
Confirm that the design shall target multi-vendor environment where each eNB can have different RRC strategy and it is unknown to the neighbouring eNBs
Different network strategies for SCell selection can be considered and shown in the table below. The obvious limitation of the alternative 2 is coming from the fact that it is not guaranteed that the source eNB knows cell settings of the target eNB. As we can see in the table some of the RRM strategies are simply not possible with the alternative 2. Note that in this table we did not consider limitations due to the target RRM strategy unknown to the source.
	
	Alternative 1 (Measurements forwarding)
	Alternative 2 (No forwarding)
	Comment

	Ensuring downlink signal balance among configured CCs
	Possible
	Possible
	Both the target and the source can rely on available measurements

	Selecting “interference coordinated” Scell
	Possible
	Not possible
	CRS measurements seen at the source does not reflect the real usability of interference coordinated Scell (UL/DL) candidate due to potentially reduced CRS transmission power.
Only target eNB knows its interference coordination setting, e.g. power difference among carriers.

	Loose SCell management
	Possible
	Not possible
	The source does not know the cell setting of the target eNB. The target eNB can take into account its cell deployment setting, e.g. “aggregatable” cell set. 

	PCC reselection at the target (+Ensuring downlink signal balance among configured CC)
	Possible
	Not possible
	The target can not select “aggragatable” CC set (from radio point of view) without radio measurements information


Table-1:
SCell selection strategies
The following table summarizes the impacts of the source eNB not knowing the target eNB strategy. We unconditionally assumed that the “sensible” SCell candidate selection would mean that the source ensures downlink signal balance among CA candidate CCs.
	Target eNB strategy
	Impact

	Ensuring downlink signal balance among configured CCs
	No problem (same strategy between the source and the target)

	Selecting “interference coordinated” Scell
	SCell candidate set suggested by the source eNB is too restrictive with respect to what the target eNB could aggregate. Additional measurements after handover is necessary.

	Loose SCell management
	SCell candidate set suggested by the source eNB is too restrictive with respect to what the target eNB could aggregate. Non-aggregatable cells can be suggested by the source eNB. Additional measurements after handover is necessary.

	PCC reselection at the target (+Ensuring downlink signal balance among configured CC)
	SCell candidate set suggested by the source eNB is too restrictive with respect to what the target eNB could aggregate. The source eNB may not report cells that could be aggregated if PCell is reselected.


Table-1:
Difference in SCell selection strategy
2.2. Backhaul signalling overhead
Another difference between the two alternatives is increased overhead  in the backhaul signalling (i.e. handover preparation) since in case of the alternative 1, the measurements need to be forwarded to the target eNB. In general however we do not see backhaul overhead  is an issue since the additional information would be limited to cells’ RSRP/RSRQ for a few component carriers typically. We tried to produce a pseudo ASN.1 code for reporting of the best cell per component carrier below.

	measResultListSCell
::=
SEQUENCE (SIZE (1..maxSCCs)) OF MeasResultSCell 

MeasResultSCell
::=
SEQUENCE {

PhysCellId

PhysCellId,

                   -- 9 bits

dl-CarrierFreq
ARFCN-ValueEUTRAd,
    -- 16 bits

rsrpResult

RSRP-Range,

              -- 7 bits

rsrqResult

RSRQ-Range

              -- 6 bits


}

maxSCCs =
INTEGER ::= 8
                                  -- 3 bits


The additional overhead that is needed for this reporting is, (3 + n*38) bits, where n is number of candidate SCells. For the typical aggregation setting of 2 or 3 component carriers, the additional overhead is 41bits (5 bytes) or 79bits (10 bytes), which is not large overhead with respect to the information that is transferred today.
2.3. Proposal
It has been shown that the alternative 2 significantly restricts possible RRM strategy applied for SCell selection at inter-eNB handover. The specification change required for supporting the alternative 1 is very simple and the overhead due to the additional information in the backhaul signalling is almost negligible.
From the analysis given in this document, we propose to support the alternative 1 in release-10.

Proposal 3:
Support the alternative 1, “the source forwards available measurements to the target for SCell selection”
3. Conclusion
We consider that the backhaul forwarding of measurement results from the source eNB to the target eNB does not invite any critical overhead on the existing backhaul signalling. The forwarded measurement results allow the target eNB flexibility to perform PCell and SCell selection.

Proposal 1:
Confirm both alternatives equally require reliable enough measurements at the source eNB

Proposal 2:
Confirm that the design shall target multi-vendor environment where each eNB can have different RRC strategy and it is unknown to the neighbouring eNBs

Proposal 3:
Support the alternative 1, “the source forwards available measurements to the target for SCell selection”
RAN2 is kindly asked to agree on those proposals.







3GPP


