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Discussion and decision
1.  Introduction
At RAN2#69bis, measId swapping upon PCC change was discussed based on [1]. This paper looks at measId handling upon PCC/ SCC change (due to reconfiguration, handover or re-establishment), with particular focus on the swapping behaviour.
2. Discussion
2.1
Recap of Rel-8/9 swapping

In Rel-8/9, measId swapping is performed upon inter-frequency handover or re-establishment.
For example, consider the case shown in Fig.1. Assume that the state before inter-frequency handover/ re-establishment is as shown in Fig.1(a). The UE is performing inter-frequency measurements on measObject 2 and 3. Since measurement gaps are being used to measure measObject 2 and 3, A1 is also configured on the serving frequency (measObject 1) so that when the serving cell quality improves, measurement gaps can be stopped.
If inter-frequency handover/ re-establishment is performed towards measObject 2, swapping is performed as shown in Fig.1(b), since the measObject corresponding to the handover target already existed (measObject 2 in this case). However, as shown in Fig.1(c), if inter-frequency handover/ re-establishment is performed towards an inter-frequency for which no measObject has been configured (measObject X in Fig.1(c)), measId’s previously linked to the serving frequency (measObject 1) are implicitly removed.
Any measConfig received within the handover command or the first reconfiguration after re-establishment is processed after performing this implicit swapping/ removal.
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Fig.1  measId swapping in Rel-8/9.
2.2
Swapping in Rel-10 CA
In case of CA, measurement configuration can be as shown in Fig.2. The purpose of each measId is as follows:
measId 1
This is used to stop measurement gaps, that are being used to measure a non-configured CC, denoted “NCC” in Fig.2 (measObject 4).

measId 2
This is used for horizontal Pcell change within the PCC.

measId 3/5
This is used for horizontal Scell change within each SCC (assuming new event A6: “neighbour > Scell + offset” proposed in [2] is agreed).

measId 4/6
This is used for Scell removal when the current Scell deteriorates relative to the Pcell (assuming new event A7: “Scell < Pcell + offset” proposed in [3] is agreed).

measId 7
This is used for Scell addition if a cell on NCC becomes suitable for aggregation, compared to the Pcell quality.
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Fig.2  Measurement configuration under CA.
If PCC change (due to reconfiguration or handover) is performed towards the CC corresponding to measObject 3, if the Rel-8/9 principles are followed, measId 1 and 2 can be remapped to measObject 3 as shown in Fig.3. However, if the previous PCC is released and no longer aggregated after the procedure, remapping measId 5 and 6 to measObject 1 can cause problems. That is, according to the definition of new events A6 and A7 as proposed in [2], A6 and A7 can only be linked to a measObject corresponding to an SCC. Since measObject 1 is turned into an NCC in the example case, linking measId 5 and 6 to an NCC measObject violates the A6/ A7 principles. Hence, such swapping cannot be performed. Instead, measId 5 and 6 should be removed for simplicity. The rest of the measId’s, i.e., measId 3, 4 and 7, can be maintained, since no status is changed for the corresponding CCs (i.e, measObject 2 remains to be an SCC and measObject 4 remains to be an NCC).
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Fig.3  Violation due to swapping under CA.
However, if we look at inter-frequency re-establishment (i.e., a case where the UE re-establishes in a cell of a CC which was previously not the PCC), further problems are foreseen. That is, if measId 3 and 4 are kept in the previous example, A6 and A7 need to be performed against an Scell, which is not yet determined upon the re-establishment procedure. Even if Scell is configured on the corresponding object (measObject 2 in this example) upon the first reconfiguration after the re-establishment, until then, the “serving cell” used for A6 and A7 evaluations becomes undefined. To avoid this ambiguity, measId 3 and 4 should also be removed as shown in Fig.4.
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Fig.4  Valid swapping under CA.
Although specific measId handlings can be defined per PCC – SCC – NCC change scenario, it would be undesirable to define too many variations. Hence, for simplicity, measId’s linked to an SCC measObject should be removed upon PCC change (due to reconfiguration, handover or re-establishment). For simplicity, the same principle can be applied also to cases where only SCC is changed.
Proposal 1
Upon PCC change (reconfiguration, handover or re-establishment), measId linked to the source PCC measObject should be rewired to the target PCC measObject, if measObject for the target PCC already existed; or removed, if otherwise.
Proposal 2
Upon PCC or SCC change (reconfiguration, handover, or re-establishment), measId linked to an SCC measObject (before the procedure) should be removed.
3. Conclusions
The followings are proposed with regards to measId handling at inter-frequency mobility:
Proposal 1
Upon PCC change (reconfiguration, handover or re-establishment), measId linked to the source PCC measObject should be rewired to the target PCC measObject, if measObject for the target PCC already existed; or removed, if otherwise.
Proposal 2
Upon PCC or SCC change (reconfiguration, handover, or re-establishment), measId linked to an SCC measObject (before the procedure) should be removed.

References

[1]
R2-101996, “Event handling at PCC change,” Ericsson.
[2]
R2-103064, “New event triggers to support CA operation,” NTT DOCOMO, INC.
[image: image7.png]














































































PAGE  
4

_1334350959.vsd
�

reportConfig 1 (A1)


reportConfig 2 (A3)


reportConfig 3 (A4)


measId 1


measId 2


measId 3


measId 4


measObject 1


measObject 2 (Serving)


measObject 3


Swapping



_1334350967.vsd
reportConfig 1 (A1)


reportConfig 2 (A3)


reportConfig 3 (A4)


measId 1


measId 2


measId 3


measId 4


measObject 1


measObject 2


measObject 3


measObject X (Serving)



_1334350393.vsd
�

PCC è NCC


SCC è PCC


reportConfig 1 (A1)


reportConfig 2 (A3)


reportConfig 3 (A6)


reportConfig 4 (A7)


reportConfig 5 (A3)


measId 1


measId 2


measId 3


measId 4


measId 5


measId 6


measId 7


measObject 1 (NCC)


measObject 2 (SCC)


measObject 3 (PCC)


measObject 4 (NCC)


Swapping


Violation!



_1334350950.vsd
reportConfig 1 (A1)


reportConfig 2 (A3)


reportConfig 3 (A4)


measId 1


measId 2


measId 3


measId 4


measObject 1 (Serving)


measObject 2


measObject 3



_1334350413.vsd
�

reportConfig 1 (A1)


reportConfig 2 (A3)


reportConfig 3 (A6)


reportConfig 4 (A7)


reportConfig 5 (A3)


measId 1


measId 2


measId 3


measId 4


measId 5


measId 6


measId 7


measObject 1 (NCC)


measObject 2 (NCC)


measObject 3 (PCC)


measObject 4 (NCC)


PCC è NCC


SCC è PCC


SCC è NCC



_1334350373.vsd
measId 1


measId 2


measObject 1 (PCC)


measObject 2 (SCC)


measId 3


measId 4


measId 5


measId 6


measId 7


measObject 3 (SCC)


measObject 4 (NCC)


reportConfig 1 (A1)


reportConfig 2 (A3)


reportConfig 3 (A6)


reportConfig 4 (A7)


reportConfig 5 (A3)



