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1.  Introduction
At RAN2#69bis, discussion took place regarding necessary measurement enhancements to support CA operation. While event triggers with respect to the best/ worst CC were thought to be unnecessary, the need for event “A3-Configurable” was left FFS [1, 2]. This paper, while concluding A3-Configurable is not necessary, looks at the changes needed in the measurement model to support the ones already agreed, and proposes that a new event trigger, namely Event A6, should be defined. Furthermore, from the conclusions achieved in [3], the paper proposes to introduce another new event trigger, namely Event A7, to support efficient CA operation.
2. Discussion
2.1
Need for A3-Configurable

In [2] several use cases were raised where A3-Configurable may be beneficial:

· CC management at irregular places, e.g., region borders where one of the CCs is discontinued – In such case, the discontinued SCC should desirably be replaced to another CC. In these places, the operator will likely wish to specify the CC to be replaced.

· UE capability consideration – For a UE, only a certain SCC may be able to be replaced to a certain new CC, which has not been configured. Also in this case, cross CC comparison is desirable between two particular CCs.

However, after some further thoughts, we now think that these cases can be handled without A3-Configurable.

Figure 1 shows an example case where the current SCC coverage ends and the SCC should be replaced desirably to a currently not configured CC. In this scenario, if A3-Configurable is supported, a typical configuration would be as shown in Fig.1(a). That is, two events are configured (in addition to ordinary ones such as A3 within the PCC), one for replacement of SCC (direct comparison of SCC and non-configured CC, requiring A3-Configurable), and another for SCC removal (e.g., A2), in case SCC deteriorates before a candidate cell on the non-configured CC is found. The use of A3-Configurable allows replacement of SCC when a candidate cell on the non-configured CC becomes offset better than the current Scell. However, the case can also be covered without the use of A3-Configurable. As shown in Fig.1(b), the first event can be replaced by an event used to detect a candidate cell on the non-configured CC (e.g., A4 or A3-PCC configured on the non-configured CC, which is used to replace SCC in this case). Such configuration should equally work in this case. Moreover, considering that CA is more meaningful when the SCC quality is comparable to the PCC, as shown in [3], it is perhaps more desirable to base decisions on relative CC quality to the PCC. Hence, A3-Configurable is not absolutely necessary.
Proposal 1
A3-Configurable is not needed in Rel-10.
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Fig.1  Typical event configuration where SCC coverage ends

(a) if A3-Configurable is supported and (b) if not.
2.2
New Event A6
To be able to update Scell to the best cell on the SCC as per mobility, RAN2 agreed to support “A3” triggers to be applicable per CC. This is especially needed to support Scenario 3 (shifted antenna directions) and Scenario 4 (RRH) in TS 36.300 Annex. When implementation of this in RRC is considered, however, we notice that the same A3 configuration cannot be used.
Figure 2 shows a case where two CCs are present. The A3 criteria, according to Rel-8/9 definition, can be applied to both intra-frequency and inter-frequency measurements. When the linked measObject corresponds to the serving frequency, A3 becomes an intra-frequency event trigger. On the other hand, when the linked measObject corresponds to an inter-frequency, A3 becomes an inter-frequency event trigger. In both cases, the “serving cell” corresponds to the Pcell. However, to support the agreed “A3” trigger per CC, the “serving cell” used in the event evaluation needs to correspond to the Scell. Since the MeasId structure in Rel-8/9 does not have a field to explicitly specify the “serving cell” and has no room for any extension as shown in below ASN.1 excerpt, some enhancement needs to be considered.
MeasIdToAddMod ::=
SEQUENCE {


measId







MeasId,


measObjectId





MeasObjectId,


reportConfigId





ReportConfigId

}
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Fig.2  Event A3
Several alternatives can be considered:
Alternative 1
Define a new structure, such as eMeasId (enhanced-MeasId), so that the “serving cell” would be explicitly configurable.

Alternative 2
Reuse the Rel-8/9 MeasId structure, but comprehend that whenever the measObject linked to A3 corresponds to an SCC, the Scell on that SCC is considered as the “serving cell” in event evaluation.

Alternative 3
Reuse the Rel-8/9 MeasId structure, but define a new Event A6 for this purpose.

Alternative 1 is not desirable since it has extensive impacts to the RRC. Moreover, explicit linkage of the “serving cell” allows flexibility beyond what is really needed. Such flexibility is not needed unless “A3-Configurable” is to be supported. Although the flexibility can be limited by specifying conditions where the “serving cell” linkage applies, it seems to unnecessarily complicate the RRC.

Alternative 2 is not desirable since it makes the legacy inter-frequency measurements unusable towards an SCC. Inter-frequency A3 comparison is still necessary in CA operation, for example, to change the Pcell to a better cell on SCC.

Although Alternative 3 requires a new event to be defined, this seems to be the simplest, since the Rel-8/9 model can be reused and no changes are necessary to the Rel-8/9 A3 definition (i.e., the Pcell is always considered as the “serving cell” in event evaluation). The new event, namely A6, can be defined as follows:
Event A6
Neighbour > Scell + offset.
The “neighbour” and “Scell” need to be on the same SCC, which can be configured by the linked measObject. With this definition, A6 can never be linked to a measObject corresponding to a non-configured CC. A6 can, in principle, be linked to the PCC (in which case “Scell” should be replaced by “Pcell”). However, this can be ruled out since A3 already covers the purpose and having duplicate mechanisms is undesirable, e.g., from testing perspective.
Proposal 2
A new Event A6 (neighbour > Scell + offset) should be defined, where both “neighbour” and “Scell” shall be on the same SCC corresponding to the linked measObject. A6 can only be linked to an SCC by measId.
2.3
New Event A7
As shown in [3], CA is more efficient and effective, when CC management is based on thresholds relative to the Pcell. In this respect, inter-frequency A3 (a neighbour cell on a non-configured CC becomes offset better than the Pcell) can be used to handle CC addition. However, with the currently defined triggers, CC removal cannot be performed based on thresholds relative to the Pcell. Although A3 supports a “reportOnLeave” option in Rel-8/9, this option only allows reporting of cells contained in the cellsTriggeredlist. However, Scells are not necessarily added based on A3. For example, in case of inter-eNB handover, Scells may be configured already by the handover command. Hence, a separate event trigger is necessary.
For this purpose, a new Event A7 can be defined as follows:

Event A7
Scell < Pcell + offset.

The Scell can correspond to the serving cell on the SCC, which corresponds to the linked measObject. With this definition, A7 can never be linked to a measObject corresponding to a non-configured CC or the PCC.

Proposal 3
A new Event A7 (Scell < Pcell + offset) should be defined, where “Scell” corresponds to the serving cell on the SCC, which corresponds to the linked measObject. A7 can only be linked to an SCC by measId.

Figure 3 shows an example where SCC addition and removal is based on A3 and A7, respectively.
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Fig.3  SCC addition and removal by use of Event A3 and A7.
3. Conclusions
The followings were proposed with regards to measurement enhancements to support CA operation:
Proposal 1
A3-Configurable is not needed in Rel-10.
Proposal 2
A new Event A6 (neighbour > Scell + offset) should be defined, where both “neighbour” and “Scell” shall be on the same SCC corresponding to the linked measObject. A6 can only be linked to an SCC by measId.
Proposal 3
A new Event A7 (Scell < Pcell + offset) should be defined, where “Scell” corresponds to the serving cell on the SCC, which corresponds to the linked measObject. A7 can only be linked to an SCC by measId.
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