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[bookmark: _Ref462817227]Introduction
After the RAN2#107bis meeting, it was agreed to have a running CR related email discussion on SON functions agreed in the RAN2#107bis meeting.

[107#xx][NR/SON] running 331 CR (Ericsson)
Capture agreements from this meeting
	Intended outcome: Report and running CR
	Deadline: Thursday 07/11/2019

In this report, we will capture the outcome of the email discussion and also capture the open issues
[bookmark: _Ref178064866][bookmark: _Ref462918989]Discussion
[bookmark: _Toc12372235][bookmark: _Toc12372251]RACH report
In the RACH report, the following parameters are captured without much concern from any company over the format of the measurements in the running CR.
1) RACH carrier related info  absoluteFrequencyPointA
2) Each of the SSB index associated to the used RACH resource in this RACH procedure  ssb-Index within PerRACHSSBInfo 
3) Whether the contention was detected at the granularity of each of the RACH attempt  contentionDetected in PerRACHAttemptInfo
4) Whether the SSB associated to the RACH resource is above rsrp-ThresholdSSB or not  ssbRSRPQualityIndicator in PerRACHAttemptInfo
The major point of discussion amongst companies was related to how to capture the chronological order of the RACH attempts. Here, we will list the different options that were discussed as part of the email discussion and explain the impact of different options with the help of an example.
Consider an example wherein the UE has performed the RACH accesses towards the cell in the following order, SSB1SSB2SSB2SSB1SSB3. The last attempt on SSB3 was successful. Now there are three different ways  in which the UE can report the order to RACH attempt.
1) A list containing separate logs for every RACH attempt
a. In the example above, the list contains 5 entries, one each for each of the RACH attempt.
b. Advantages: Simple
c. Disadvantages: If the UE uses a single SSB related RACH resource multiple times, then the RACH report includes the same SSBIndex multiple times, thus resulting in increased RACH Report size.  
2) A list containing all the RACH attempt related information per SSB-Index used for RACH access.
a. Here, the number of lists is dependent on the number of different SSB-indexes used for the RACH access. In the example above, there will be three lists, one each for SSB1, SSB2 and SSB3.  There will also be a bit-string indicating the exact RACH attempt number when a particular SSB was used. (In the CR, the parameter rachAttemptChronologicalOrder is added for this purpose)
b. Advantages: This saves bits as a given SSB-index is encoded only once even though this SSB has been used for multiple RACH attempts.
c. Disadvantages: The bit-string indicating the exact RACH attempt number is a bit strong of 200 bits ( the maximum number of RA preambles that can be sent) and thus wastes quite many bits.
3) A list containing consecutive RACH attempts related information per SSB-Index used for RACH access. 
a. Here, the number of lists is dependent on the number of different SSB-indexes used for the RACH access and also on how often the same SSB is used consecutively. In the example above, there will be four lists, one for the first RACH attempt based on SSB1, second on RACH attempt 2 and 3 based on SSB2, third for the fourth RACH attempt based on SSB1and the last for the fifth RACH attempt based on SSB3.  
b. Advantages: This overcomes the disadvantages of option-1 and option-2 above by using least bits to encode the RACH report.
c. Disadvantages: It has been agreed that all RACH procedures can generate the RACH report. One such procedure is the beam failure recovery procedure. In case of scenarios where the BFR resources include both SSB based RACH resources and CSI-RS based RACH resources, then the UE might alternate between SSB and CSI-RS between the RACH attempts. In such scenarios, it becomes hard to include the chronological order of RACH attempts between SSB based list and CSI-RS based list. 
Based on the above, it is clear that the option-3 provides the most efficient way of encoding the RACH attempts however it has the limitation of not being able to capture those scenarios wherein the RACH resources between SSB and CSI-RSs are toggling. Therefore, we propose to adopt the option-2 for the running CR. 
[bookmark: _Toc23935620][bookmark: _Toc23935627][bookmark: _Toc23945759]RAN2 to check and approve the way of encoding chronological order of RACH attempts is as follows – Each list provided in the PerRACHSSBInfo, provides the detailed RACH information about all RACH attempts associated to a SSB index and the chronological order in which this SSB based random access resources are used is encoded in rachAttemptChronologicalOrder. Additionally, the field perRACHAttemptInfoList within PerRACHSSBInfo provides the details in chronological order of the random access attempts when the particular SSB is used. 
This has been captured in the running CR.
RLF report
In the RLF report, the following parameters are captured without much concern from any company over the format of the measurements in the running CR.
1) C-RNTI used in the PCell upon detecting RLF  c-RNTI
2) Previous Pcell id  previousPCellId
3) Failed Pcell ID  failedPCellId
4) Reestablishment cell ID  reestablishmentCellId
5) Time elapsed since last HO initialization  timeConnFailure
6) Time since connection failure  timeSinceFailure
7) Measurements of the serving cell  measResultLastServCell
a. Cell level and beam (SSB and/or CSI-RS) level measurement quantities (RSRP, RSRQ, SINR)
b. RLM configuration associated to SSB and/or CSI-RS.
8) Connection failure type  connectionFailureType
9) Cause for the RLF  rlf-Cause
10) Location information  locationInfo
There are a few FFSs identified while implementing the running CR and they have been listed in the running CR. They are related to how to handle the neighbour cell measurements when the UE declares RLF. There are three dimensions to consider;
1) Different frequencies on which the UE has measurements available.
2) Measurement based on different RSs on each frequency 
3) Measurement based on different measurement quantities (RSRP, RSRQ, SINR) per RS per frequency.
With these measurements, the UE has to select the top ‘X’ neighbours to be reported and this creates many possibilities as to how the best ‘X’ neighbour cells can be included. 
[bookmark: _Toc23935621][bookmark: _Toc23935628][bookmark: _Toc23945760]RAN2 to discuss whether best neighbor cells per frequency is included in the RLF report.
[bookmark: _Hlk23935619][bookmark: _Toc23935622][bookmark: _Toc23935629][bookmark: _Toc23945761]RAN2 to discuss whether best neighbor per RSType in each frequency is included in the RLF report.
[bookmark: _Toc23935623][bookmark: _Toc23935630][bookmark: _Toc23945762][bookmark: _Toc23935624]RAN2 to discuss which measurement quantity is used for sorting the cells in order to select the best neighbor cells to be included in the RLF report.
 
[bookmark: _Toc461106288]Conclusion
In this contribution, the following proposals were captured:
Proposal 1	RAN2 to check and approve the way of encoding chronological order of RACH attempts is as  follows – Each list provided in the PerRACHSSBInfo, provides the detailed RACH information about all RACH attempts associated to a SSB index and the chronological order in which this SSB based random access resources are used is encoded in rachAttemptChronologicalOrder. Additionally, the field perRACHAttemptInfoList within PerRACHSSBInfo provides the details in chronological order of the random access attempts when the particular SSB is used.
Proposal 2	RAN2 to discuss whether best neighbor cells per frequency is included in the RLF report.
Proposal 3	RAN2 to discuss whether best neighbor per RSType in each frequency is included in the RLF report.
Proposal 4	RAN2 to discuss which measurement quantity is used for sorting the cells in order to select the best neighbor cells to be included in the RLF report.
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