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Introduction
[bookmark: _Ref178064866]It has already been agreed to support A1-A6 events for NR and their definitions are captured in the latest version of the RRC protocol specifications [1]. The definitions have been kept similar to the ones used for LTE. For most of the event definitions the borrowed text from LTE suffices. However, for event definitions involving more than one measurement objects, there is some ambiguity as to which cell quality derivation parameters are to be used for deriving the cell quality to be used for that event evaluation. In this contribution, we further explain this ambiguity and provide text proposal to resolve this ambiguity. 
Discussion
[bookmark: _Hlk485381978]The following events have been captured in NR RRC specifications.
· A1: Serving becomes better than threshold
· A2: Serving becomes worse than threshold
· A3: Neighbour becomes offset better than PCell/ PSCell
· A4: Neighbour becomes better than threshold
· A5: PCell/ PSCell becomes worse than threshold1 and neighbour becomes better than threshold2
· A6: Neighbour becomes offset better than SCell

[bookmark: _GoBack]Amongst these event definitions, event-A1, event-A2 and event-A4 related configurations will involve only one measObject i.e., the measID encompassing these event specific reportConfig will also have a measObject whose cell quality derivation parameters are to be used for deriving the cell qualities and these cell qualities are used to evaluate whether an event based report is to be triggered or not.  
Observation 1 The event A1, A2 and A4 related evaluations involve only cell quality derivation based on only one measObject related parameters. 
For the events, event-A3, A5 and A6, potentially involve measurements performed in two different frequencies, although a single measObjectNR will be linked to the reportConfig via the measId. Hence, especially in the case of these 3 events, it becomes very unclear from which measObjectNR the UE shall obtain the CQD parameters, and, in the case of events comparing the quality of two cells, whether these parameters shall be the same or different for the two cells / two frequencies being compared. 
Observation 2 Event-A3, A5 and A6, potentially involve measurements performed in two different frequencies, although a single measObjectNR will be linked to the reportConfig via the measId. 
In order to resolve this issue, clarification texts are added to the event descriptions in the RRC specifications. RAN2 is kindly requested to accept the text proposal.
Proposal 1. RAN2 is requested to agree the text proposal given below.
Conclusion
[bookmark: _In-sequence_SDU_delivery][bookmark: _Hlk506368322]Based on the discussion we made the following observations:

Observation 1 The event A1, A2 and A4 related evaluations involve only cell quality derivation based on only one measObject related parameters. 
Observation 2 Event-A3, A5 and A6, potentially involve measurements performed in two different frequencies, although a single measObjectNR will be linked to the reportConfig via the measId.
Based on the discussion we made the following proposals:
Proposal 1. RAN2 is requested to agree the text proposal given below.
 References
[bookmark: _Ref503253031][bookmark: _Ref174151459][bookmark: _Ref189809556]3GPP TS 38.331 V15.0.1, 3GPP NR RRC protocol specification (release 15)
Text Proposal
5.5.4.2	Event A1 (Serving becomes better than threshold)
The UE shall:
1>	consider the entering condition for this event to be satisfied when condition A1-1, as specified below, is fulfilled;
1>	consider the leaving condition for this event to be satisfied when condition A1-2, as specified below, is fulfilled;
1>	for this measurement, consider the primary cell as an NR PCell, NR PSCell (when UE is in EN-DC), or secondary cell that are configured on the frequency indicated in the associated measObjectNR to be the serving cell;
Inequality A1-1 (Entering condition)


Inequality A1-2 (Leaving condition)


The variables in the formula are defined as follows:
Ms is the measurement result of the serving cell, not taking into account any offsets. Parameters for cell quality derivation of the SCell is obtained in the measObjectNR associated to the reportConfigNR and measId. 
[bookmark: OLE_LINK39][bookmark: OLE_LINK53]Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).
Thresh is the threshold parameter for this event (i.e. a1-Threshold as defined within reportConfigNR for this event).
Ms is expressed in dBm in case of RSRP, or in dB in case of RSRQ and RS-SINR.
Hys is expressed in dB.
Thresh is expressed in the same unit as Ms.

[bookmark: _Toc500942676][bookmark: _Toc505697488]5.5.4.3	Event A2 (Serving becomes worse than threshold)
The UE shall:
1>	consider the entering condition for this event to be satisfied when condition A2-1, as specified below, is fulfilled;
1>	consider the leaving condition for this event to be satisfied when condition A2-2, as specified below, is fulfilled;
1>	for this measurement, consider the primary cell as an NR PCell, NR PSCell (when UE is in EN-DC), or secondary cell that is configured on the frequency indicated in the associated measObjectNR to be the serving cell; Parameters for cell quality derivation of the serving cell is obtained in the measObjectNR associated to the reportConfigNR and measId.
Inequality A2-1 (Entering condition)


Inequality A2-2 (Leaving condition)


The variables in the formula are defined as follows:
Ms is the measurement result of the serving cell, not taking into account any offsets. Parameters for cell quality derivation of the serving cell is obtained in the measObjectNR associated to the reportConfigNR and measId.
Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).
Thresh is the threshold parameter for this event (i.e. a2-Threshold as defined within reportConfigNR for this event).
Ms is expressed in dBm in case of RSRP, or in dB in case of RSRQ and RS-SINR.
Hys is expressed in dB.
Thresh is expressed in the same unit as Ms.


[bookmark: _Toc500942677][bookmark: _Toc505697489]5.5.4.4	Event A3 (Neighbour becomes offset better than PCell/PSCell)
The UE shall:
1>	consider the entering condition for this event to be satisfied when condition A3-1, as specified below, is fulfilled;
1>	consider the leaving condition for this event to be satisfied when condition A3-2, as specified below, is fulfilled;
1>	in EN-DC, use the PSCell for Mp, Ofp and Ocp;
NOTE	The cell(s) that triggers the event is on the frequency indicated in the associated measObjectNR which may be different from the frequency used by the PCell/PSCell (when UE is in EN-DC).

Inequality A3-1 (Entering condition)


Inequality A3-2 (Leaving condition)


The variables in the formula are defined as follows:
Mn is the measurement result of the neighbouring cell, not taking into account any offsets. Parameters for cell quality derivation of neighbouring cell(s) are obtained in the measObjectNR corresponding to the frequency of the neighbour cell i.e. the measObjectNR associated to the reportConfigNR and measId.
Ofn is the frequency specific offset of the frequency of the neighbour cell (i.e. offsetFreq as defined within measObjectNR corresponding to the frequency of the neighbour cell). That corresponding measObjectNR is the one associated to that measId and reportConfigNR.
Ocn is the cell specific offset of the neighbour cell (i.e. cellIndividualOffset as defined within measObjectNR corresponding to the frequency of the neighbour cell), and set to zero if not configured for the neighbour cell. That corresponding measObjectNR is the one associated to that measId and reportConfigNR.
Mp is the measurement result of the PCell/PSCell, not taking into account any offsets. Parameters for cell quality derivation of PCell or PSCell are obtained in the measObjectNR with whose ssbAbsoluteFreq is equals to absoluteFrequencySSB of frequencyInfoDL within ServingCellConfigCommon. If more than one measObjectNR with same ssbAbsoluteFreq exist, the UE selects the measObjectNR whose refFreqCSI-RS is equals to absoluteFrequencyPointA of frequencyInfoDL within ServingCellConfigCommon.
Ofp is the frequency specific offset of the frequency of the PCell/PSCell (i.e. offsetFreq as defined within measObjectNR corresponding to the frequency of the PCell/PSCell). That corresponding measObjectNR is the one whose ssbAbsoluteFreq is equals to absoluteFrequencySSB of frequencyInfoDL within ServingCellConfigCommon. If more than one measObjectNR with same ssbAbsoluteFreq exist, the UE selects the measObjectNR whose refFreqCSI-RS is equals to absoluteFrequencyPointA of frequencyInfoDL within ServingCellConfigCommon.
Ocp is the cell specific offset of the PCell/PSCell (i.e. cellIndividualOffset as defined within measObjectNR corresponding to the frequency of the PCell/PSCell), and is set to zero if not configured for the PCell/PSCell. That corresponding measObjectNR is the one whose ssbAbsoluteFreq is equals to absoluteFrequencySSB of frequencyInfoDL within ServingCellConfigCommon. If more than one measObjectNR with same ssbAbsoluteFreq exist, the UE selects the measObjectNR whose refFreqCSI-RS is equals to absoluteFrequencyPointA of frequencyInfoDL within ServingCellConfigCommon.
Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).
Off is the offset parameter for this event (i.e. a3-Offset as defined within reportConfigNR for this event).
Mn, Mp are expressed in dBm in case of RSRP, or in dB in case of RSRQ and RS-SINR.
Ofn, Ocn, Ofp, Ocp, Hys, Off are expressed in dB.

[bookmark: _Toc500942678][bookmark: _Toc505697490][bookmark: _Toc500942679][bookmark: _Toc505697491]5.5.4.5	Event A4 (Neighbour becomes better than threshold)
The UE shall:
1>	consider the entering condition for this event to be satisfied when condition A4-1, as specified below, is fulfilled;
1>	consider the leaving condition for this event to be satisfied when condition A4-2, as specified below, is fulfilled;
Inequality A4-1 (Entering condition)


Inequality A4-2 (Leaving condition)


The variables in the formula are defined as follows:
Mn is the measurement result of the neighbouring cell, not taking into account any offsets. Parameters for cell quality derivation of the serving cell is obtained in the measObjectNR associated to the reportConfigNR and measId.
Ofn is the frequency specific offset of the frequency of the neighbour cell (i.e. offsetFreq as defined within measObjectNR corresponding to the frequency of the neighbour cell). That s for cell quality derivation of the serving cell is obtained in the measObjectNR associated to the reportConfigNR and measId.
Ocn is the cell specific offset of the neighbour cell (i.e. cellIndividualOffset as defined within measObjectNR corresponding to the frequency of the neighbour cell), and set to zero if not configured for the neighbour cell. That corresponding measObjectNR is the one associated to that measId and reportConfigNR.
Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).
Thresh is the threshold parameter for this event (i.e. a4-Threshold as defined within reportConfigNR for this event).
Mn is expressed in dBm in case of RSRP, or in dB in case of RSRQ and RS-SINR.
Ofn, Ocn, Hys are expressed in dB.
Thresh is expressed in the same unit as Mn.

5.5.4.6 Event A5 (PCell/ PSCell becomes worse than threshold1 and neighbour becomes better than threshold2)
The UE shall:
1>	consider the entering condition for this event to be satisfied when both condition A5-1 and condition A5-2, as specified below, are fulfilled;
1>	consider the leaving condition for this event to be satisfied when condition A5-3 or condition A5-4, i.e. at least one of the two, as specified below, is fulfilled;
[bookmark: OLE_LINK130][bookmark: OLE_LINK131]1>	in EN-DC, use the PSCell for Mp;
NOTE:	The cell(s) that triggers the event is on the frequency indicated in the associated measObjectNR which may be different from the frequency used by the PCell/PSCell.
Inequality A5-1 (Entering condition 1)


Inequality A5-2 (Entering condition 2)


Inequality A5-3 (Leaving condition 1)


Inequality A5-4 (Leaving condition 2)


The variables in the formula are defined as follows:
Mp is the measurement result of the PCell/ PSCell, not taking into account any offsets. Parameters for cell quality derivation of PCell or PSCell are obtained in the measObjectNR with whose ssbAbsoluteFreq is equals to absoluteFrequencySSB of frequencyInfoDL within ServingCellConfigCommon. If more than one measObjectNR with same ssbAbsoluteFreq exist, the UE selects the measObjectNR whose refFreqCSI-RS is equals to absoluteFrequencyPointA of frequencyInfoDL within ServingCellConfigCommon.
Mn is the measurement result of the neighbouring cell, not taking into account any offsets. Parameters for cell quality derivation of neighbouring cell(s) are obtained in the measObjectNR corresponding to the frequency of the neighbour cell i.e. the measObjectNR associated to the reportConfigNR and measId.
Ofn is the frequency specific offset of the frequency of the neighbour cell (i.e. offsetFreq as defined within measObjectNR corresponding to the frequency of the neighbour cell). That corresponding measObjectNR is the one associated to that measId and reportConfigNR.
Ocn is the cell specific offset of the neighbour cell (i.e. cellIndividualOffset as defined within measObjectNR corresponding to the frequency of the neighbour cell), and set to zero if not configured for the neighbour cell. That corresponding measObjectNR is the one associated to that measId and reportConfigNR.
Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).
Thresh1 is the threshold parameter for this event (i.e. a5-Threshold1 as defined within reportConfigNR for this event).
Thresh2 is the threshold parameter for this event (i.e. a5-Threshold2 as defined within reportConfigNR for this event).
Mn, Mp are expressed in dBm in case of RSRP, or in dB in case of RSRQ and RS-SINR.
Ofn, Ocn, Hys are expressed in dB.
Thresh1 is expressed in the same unit as Mp.
Thresh2 is expressed in the same unit as Mn.
[bookmark: _Toc500942680][bookmark: _Toc505697492]
5.5.4.7	Event A6 (Neighbour becomes offset better than SCell)
The UE shall:
1>	consider the entering condition for this event to be satisfied when condition A6-1, as specified below, is fulfilled;
1>	consider the leaving condition for this event to be satisfied when condition A6-2, as specified below, is fulfilled;
1>	for this measurement, consider the (secondary) cell that is configured on the frequency indicated in the associated measObjectNR to be the serving cell; Parameters for cell quality derivation of the SCell is obtained in the measObjectNR associated to the reportConfigNR and measId.
NOTE 1:	The neighbour(s) is on the same frequency as the SCell i.e. both are on the frequency indicated in the associated measObjectNR. Parameters for cell quality derivation of the neighbour(s) are also obtained in the measObjectNR associated to the reportConfigNR and measId.
NOTE 2:	In EN-DC, the cell(s) that triggers the event is on the frequency indicated in the associated measObject shall be different from the frequency used by the PSCell.

Inequality A6-1 (Entering condition)


Inequality A6-2 (Leaving condition)


The variables in the formula are defined as follows:
Mn is the measurement result of the neighbouring cell, not taking into account any offsets. Parameters for cell quality derivation of the neighbour(s) are also obtained in the measObjectNR associated to the reportConfigNR and measId.
Ocn is the cell specific offset of the neighbour cell (i.e. cellIndividualOffset as defined within measObjectNR corresponding to the frequency of the neighbour cell), and set to zero if not configured for the neighbour cell. That corresponding measObjectNR is the one associated to that measId and reportConfigNR.
Ms is the measurement result of the serving cell, not taking into account any offsets. Parameters for cell quality derivation of the neighbour(s) are also obtained in the measObjectNR associated to the reportConfigNR and measId.
Ocs is the cell specific offset of the serving cell (i.e. cellIndividualOffset as defined within measObjectNR corresponding to the serving frequency), and is set to zero if not configured for the serving cell. That corresponding measObjectNR is the one associated to that measId and reportConfigNR.
Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).
Off is the offset parameter for this event (i.e. a6-Offset as defined within reportConfigNR for this event).
Mn, Ms are expressed in dBm in case of RSRP, or in dB in case of RSRQ and RS-SINR.
Ocn, Ocs, Hys, Off are expressed in dB.
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