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1	Introduction
In RAN2#107 meeting, RAN2 received an LS from RAN3 [1], in which RAN3 requested RAN2 to check the RACH Optimization and Mobility Robustness Optimisation features captured in TR37.816 during the normative work. The details are listed below: 
	Overall Description:
[bookmark: OLE_LINK10][bookmark: OLE_LINK9]RAN3 discussed the RACH Optimization and Mobility Robustness Optimisation features for the NG RAN and agreed, as described in TR 37.816, the information that should be signalled by a UE to the NG RAN as part of the RACH Report, RLF Report and Successful Handover Report.
RAN3 agreed that the information in the above reports should also apply to the SN node for MR-DC case.
ACTION: 
RAN3 respectfully asks RAN2 to analyse and confirm the solutions during the normative work.



During the online session, RACH Report and Successful Handover Report were not discussed due to the limited online time. As for RLF Report, just one agreement was made to move one step forward:
Agreements:
1	Agree reporting of available measurement information of SSB/CSI-RS beams and SSB/CSI-RS beams of serving cell, as part of RLF report. Also include 1 bit indication per SSB/CSI-RS beams reporting whether it is configured to RLM purpose.

So in order to give RAN2 feedback to RAN3 as soon as possible, an email discussion was left to discuss the remaining issue in RAN3 LS [2]:
[bookmark: OLE_LINK6][bookmark: OLE_LINK5][107#45][NR/SON] RACH and Mobility Robustness optimisation checking (CATT)
	Intended outcome: email discussion report
	Deadline: Thursday 10/03/2019
	- Check the feasibility of the parameters provided by RAN3
In this email discussion, we’d like to check the RAN3 requirements on RACH Optimization and Mobility Robustness Optimisation features listed in TR37.816. To make the email discussion more clear, two phases are involved during the email discussion:
Phase1 Discussion: 
Companies are invited to comment on the questions for RACH Report, RLF Report and Successful Handover Report. As an outcome of phase 1 discussion, a draft email summary which captures views from the companies on each question will be provided as a baseline for phase 2 discussion.
Deadline for Phase1 comments:  September 25th
Phase2 Discussion:
Based on the email summary of Phase1, a draft reply LS will be provided for further checking, after which a revised draft reply LS on RACH and Mobility Robustness optimisation checking as well as the email summary report will be submitted to the next meeting as a baseline for online discussion.
Deadline for Phase2 comments:  October 3th
Please note that the scope of this email discussion is limited to RACH and Mobility Robustness Optimization.
2	Discussions
[bookmark: OLE_LINK72][bookmark: OLE_LINK73]The RAN3 requirements on RACH and Mobility Robustness Optimization include the following three parts:
· RACH Report;
· RLF Report;
· Successful Handover Report.
We will discuss the feasibility of the parameters for each report respectively.
2.1 RACH Report
2.1.1 Background
According to TR37.816 [3], in NR the RACH parameters that can be optimized can be categorized into the following parts:
-	RACH configuration (resource unit allocation);
-	RACH preamble split (among dedicated, group A, group B);
-	RACH backoff parameter value;
-	RACH transmission power control parameters.
As a minimum, RACH optimization is realized by UE providing RACH related information report to the NG RAN node, and by exchange of PRACH configuration of normal UL carrier and SUL carrier between NG RAN node. 
For CU-DU architecture, gNB-DU should be allowed to report its RACH configuration per cell to the gNB-CU, and the gNB-CU should be allowed to signal the RACH configuration per served cell to neighbouring NG RAN nodes. This allows NG-RAN nodes to identify whether RACH configurations of neighbouring cells are optimized or whether changes are needed in order to achieve a better RACH coordination between neighbouring cells.
Upon receiving the polling message requesting RACH report, e.g. UE Information Request message, from the NG RAN node (potentially gNB-CU of the current serving cell), UE reports RACH information within a UE Information Response message. The gNB-CU and gNB-DU take into account the RACH report and other node information, to achieve an optimized RACH configuration. 
The contents of the RACH information report comprises of the following:
	-	Indexes of the SSBs and number of RACH preambles sent on each tried SSB  listed in chronological order of attempts
-	The frequency (NR ARFCN) of tried SSBs
-	The beam quality of each tried SSB (i.e. beam level measurement during RACH attempts such as BRSRP, BRSRQ, BSINR)
-	Indication whether the selected SSB is above or below the rsrp-ThresholdSSB threshold
-	Elapsed time from the last measurement prior to the beam selection time
-	Number of RACH preambles sent on SUL
-	Number of RACH preambles sent on NUL
-	Total number of fallbacks between Contention Based RACH Access (CBRA) and Contention Free RACH Access (CFRA)
-	Contention detection indication
The above RACH information report should also applied to the SN node for MR-DC case.


In TS36.331, rach-report field only includes two parameters:
	- numberOfPreamblesSent;
	- contentionDetected.

2.1.2 Questions
According to the TR37.816 [3], the RACH optimization requirements from RAN3 involve many aspects. Companies are invited to share their comments on the requirements below from RAN2 point of view.
For convenience, we number the RACH optimization requirements and reorder them like the following:
1) Number of RACH preambles sent on SUL and Number of RACH preambles sent on NUL;
2) Contention detection indication
3) Indexes of the SSBs and number of RACH preambles sent on each tried SSB listed in chronological order of attempts
4) The frequency (NR ARFCN) of tried SSBs
[bookmark: OLE_LINK16][bookmark: OLE_LINK15]5) The beam quality of each tried SSB (i.e. beam level measurement during RACH attempts such as BRSRP, BRSRQ, BSINR)
6) Indication whether the selected SSB is above or below the rsrp-ThresholdSSB threshold
7) Elapsed time from the last measurement prior to the beam selection time
8) Total number of fallbacks between Contention Based RACH Access (CBRA) and Contention Free RACH Access (CFRA)
[bookmark: OLE_LINK71][bookmark: OLE_LINK70]Requirements 1) and 2) are inherited from LTE, and 1) is enhanced to the number of RACH preambles sent on NUL/SUL separately since NR introduced supplementary uplink as a new feature.
Question 1-1: Do companies think requirements 1) and 2) should be supported or not from RAN2 perspective?
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]If you support one of them, please answer “1) only” or “2) only”; if you support both of them, please answer “both”, companies can also give the reason on the right column.
For convenience，requirements 1) and 2) is copied here.
1) Number of RACH preambles sent on SUL and Number of RACH preambles sent on NUL;
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]2) Contention detection indication

	Company name
	Opinion           1) only/ 2) only /both
	Comments

	Ericsson
	
	We agree that the above-mentioned measurements are useful in NR as well. However, we have a slightly different approach in categorizing the contents of the RACH report. 
Regarding 1):
There are multiple aspects in the report content listed in 1) and we would like to discuss them individually.
SUL vs NUL indicator:
In NR, the UE can send the RACH preambles either in SUL or in NUL for a given RACH procedure. However, the UE can perform a given RACH procedure either using SUL or using NUL, not both. Provided, we include the RACH resources related ARFCN (as listed in Q1-3), we do not see the need to provide Number of RACH preambles sent on SUL and Number of RACH preambles sent on NUL. If the RACH procedure if successful, the network will get to know whether the UE used SUL or NUL and when the RACH procedure fails the network will identify the RACH resources used by the UE by reading the NR ARFCN of RACH resources used. Therefore, provided ‘NR ARFCN of used RACH resources’ is included, we do not see the benefit of SUL or NUL indicator. 
Number of preambles sent:
Regarding the number of preambles sent by the UE, this is useful information for RACH optimization as in LTE. However, just having the total number of preambles sent do not provide all the information in NR due to beam-based RACH procedure. In NR the UE can switch between the beams while performing RACH procedure. If the UE switches the beam, then the UE is expected to use the same transmit power as the previous attempt whereas if the UE continues to use the same beam, then the UE can ramp up the transmit power. Therefore, with just the ‘number of sent preambles’ information, the network cannot figure out the transmit power used by the UE and also get information related to what power levels were unsuccessful in other beam directions. One can derive this information implicitly via the ‘Indexes of the SSBs and number of RACH preambles sent on each tried SSB listed in chronological order of attempts’.  Therefore, provided ‘Indexes of the SSBs and number of RACH preambles sent on each tried SSB listed in chronological order of attempts’ the network can easily derive that metric.  
Regarding 2):
Some indication of contention detection exists in LTE and we believe this is useful in NR as well. Considering that in NR, upon contention detection the UE can try again (like the beam selection CFRA/CBRA fallback) the contention detection should be indicated per RACH attempt as the contention related information could be specific in certain beam direction used during the RACH procedure. Therefore, we propose to include this measurement but in conjunction with each attempted RACH access.

	QUALCOMM
	2) only
	Each RACH procedure, UE can only choose SUL or NUL, and NW can know this information (SUL or NUL) after UE successfully performed RACH procedure. It is not necessary to indicate SUL or NUL.
NW can know the total number of RACH preambles sent by accumulating number of RACH preambles sent on each tried SSB and need not to report both.

	Huawei, HiSilicon
	Both 1) and 2)
	Both are useful in order to improve RACH performance.

	CMCC
	Both
	Agree with Huawei

	Nokia, Nokia Shanghai Bell
	1 and 2 
	1) Number of preambles sent has been already recognized as useful information for LTE SON algorithms to get to the network know how the RA procedure went (whether it was successful at first attempt or not. Given the diversity with NUL and SUL access, Network needs to know where the UE performed the RACH. It could be indicated directly or indirectly in the report. 
2) Contention resolution indication is also needed, as it used to be for LTE SON

	CATT
	Both but with some clarification
	For 1), we think it’s necessary to differentiate the records for UL/SUL as UE may use NUL RACH resources for some RACH attempts while using SUL RACH resources for some other RACH attempts even within the same RACH procedure which contains multiple RACH attempts, e.g. initial access from IDLE. In this case, UE will use rsrp-ThresholdSSB-SUL to decide which carrier to use for each RACH attempt if necessary. If the UEs don’t differentiate the records for UL/SUL, how does the network know which RACH carrier to do optimization? So at least, a NUL/SUL indicator is needed and this indicator is per RACH attempt granularity.
2) [bookmark: OLE_LINK21][bookmark: OLE_LINK22]For 2), we agree with Ericsson, it’s needed and in conjunction with each attempted RACH access.

	ZTE
	Both 1) and 2) 
	As for 1),  since SUL/NUL is only selected once during one RACH procedure, a one bit indicator to indicate the uplink carrier type is sufficient. NW can derive the total number of preamble sent based on the SSB index and the number of preamble sent in each SSB.
As for 2), the  contention detected indicated shall be reported per SSB, which might be useful for NW to know the contention condition in each SSB.

	OPPO
	2)
	In our understanding, 2) could be beneficial for RACH optimization.


<Placeholder for a summary>
For Question1-1, based on the feedback from companies, we conclude the following:
For requirements 1), 6 companies support the intention, 1 company think it can be get by network itself. The common understanding is that for some cases, e.g. HO, the network may know the uplink carrier type itself as the uplink carrier for UE HO purpose is configured by the network and the UE may report the RACH report to the network immediately after sending the RRCReconfigurationComplete message. In this case, the network may identify the configured uplink carrier type itself. But one uplink carrier type indicator is still needed if UE can’t report the RACH report to the network immediately as the network may already change the active BWP for the UE before the stored RACH report successfully sending to the network.
So at least one indicator is needed to differentiate the uplink carrier type for RACH procedure, but there are two options:
Option1: Explicit method 
One bit indicator is added into the RACH report to indicate the uplink carrier type and the indicator is per RACH procedure granularity.
Option2: Implicit method
NUL/SUL RACH carrier related info is included in the RACH report to implicitly indicate the uplink carrier type.
FFS: what type of NUL/SUL RACH carrier related info is needed in RACH report, e.g. NR ARFCN of used RACH resources or other RACH related info.

Both options can get the uplink carrier type for RACH procedure. As for the requirement “Number of RACH preambles sent on SUL and Number of RACH preambles sent on NUL”, we think this requirement can be implicitly covered when we agree option1/option2 and ‘Indexes of the SSBs and number of RACH preambles sent on each tried SSB listed’(the latter was already agreed in RAN2).
Proposal 1-1: One indicator is needed to differentiate the uplink carrier type, e.g.NUL/SUL for one RACH procedure. RAN2 can further discuss which of the following option is more desirable to capture the requirement:
Option1: Explicit method 
One bit indicator is included in the RACH report to indicate the uplink carrier type and the indicator is per RACH procedure granularity.
Option2: Implicit method
NUL/SUL RACH carrier related info is included in the RACH report to implicitly indicate the uplink carrier type.
FFS: what type of NUL/SUL RACH carrier related info is needed in RACH report, e.g. NR ARFCN of used RACH resources or other RACH related info.

For requirements 2), all companies (7) support it, but one more question is that whether ‘Contention detection indication’ is per RACH attempt granularity or not.
Proposal 1-2: ‘Contention detection indication’ is included in the RACH report.
FFS: whether ‘Contention detection indication’ is per RACH attempt granularity or not can be further discussed.

[bookmark: OLE_LINK14][bookmark: OLE_LINK13]For requirement 3), RAN2 had explicitly agreement in RAN#106 meeting which is given below [4]:

Agreements:       
1	Include SSB related information consisting of SSB index and number of preambles sent for each tried SSB in the RACH information report.                 

There is a little bit difference between RAN2 agreement and requirement 3), so RAN2 should check which requirement is more desirable from RAN2 perspective.
Question 1-2: Do companies think the requirement 3) from RAN3 should be supported or not from RAN2 perspective? 
For convenience，requirement 3) is copied here.
[bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK23][bookmark: OLE_LINK24]3) Indexes of the SSBs and number of RACH preambles sent on each tried SSB listed in chronological order of attempts
	Company name
	Opinion
Yes/No
	Comments

	Ericsson
	Yes
	There are three contents provided in this requirement.
1) SSB index
2) Number of preambles sent per SSB index
3) Chronological order of access of these SSBs  
RAN2 has already agreed to include the SSB index and number of preambles sent for each tried SSB. The additional part in the above-mentioned requirement is the ‘chronological order’. When the chronological order is also included, the network obtains additional information related to the power levels in those SSBs in which the RACH attempt has failed. 
This is best explained using an example. Assume that the UE performs RACH access on the following SSB indices: {SSB2,SSB2,SSB3,SSB3,SSB1}. 
Based on the RACH report including only SSB index and number of preambles sent per SSB index, the network will receive the following.
	SSB used
	Number of preambles sent

	SSB1 (successful)
	1

	SSB2
	2

	SSB3
	2



With this information, the network is unsure of the power level used by the UE in every RACH attempt to achieve successful RA procedure. The UE may experience different power ramping steps depending upon the selected beams i.e., the UE might be transmitting at the same power during all these attempts if the UE had the following sequence of SSB transmission: {SSB2, SSB3, SSB2, SSB3, SSB1}.
To aid the network to inform the stage of power ramping which resulted in successful RA transmission, the UE can include the order in which it transmitted the SSBs. This will provide the network with the following additional information:
1) The network gets to know the power level in a SSB direction that resulted in successful RA procedure. In the example above, the network realizes that the UE must have power ramped twice (base power, power ramp#1, no ramping, power ramp#2, no ramping) to achieve successful RA transmission. 
2) The network also gets to know the highest power levels that were not successful in a given beam direction. This may assist the network to figure out any DL/UL coverage mismatch in different beam directions.
Based on the above analysis, we support the inclusion of chronological order of attempts.

	QUALCOMM
	yes
	This information is available at UE during RACH procedure.

	Huawei, HiSilicon
	Yes
	We prefer to use RAN2 agreements for SSB related information reporting.

	CMCC
	Yes
	Agree with Ericsson.

	Nokia, Nokia Shanghai Bell
	Yes
	The network doesn’t know the number of preambles sent for each tried SSB. This is a valuable information. 
The  Indexes of the SSBs and number of RACH preambles sent on each tried SSB should be included in the report for 
-failed RACH procedure
-the previous successful RACH procedures.
The requirement provided by RAN3 complements RAN2 agreement (clarifies stage 3 implementation).

	CATT
	Yes
	Agree the analysis from Ericsson

	ZTE
	Yes
	We don’t think power ramping information is useful, juts the number of preamble sent on each SSB seems enough, therefore we prefer to report the attempted SSB index and the number of preamble sent in each SSB, which is simple and straightforward.To report the chronological order of access of these SSBs might lead to huge amount of information to be reported. 

	OPPO
	Yes
	We consider the information generally is OK, but not sure why we need to report the each tried SSB listed in chronological order of attempts. In our understanding, this should belong to UE implementation.


<Placeholder for a summary >
For Question1-2, based on the feedback from companies, we conclude the following:
For requirements 3), all companies (8) support the intention. Three companies show concerns on supporting ‘Chronological order of access of these SSBs’.
Proposal 1-3: RAN2 confirm ‘Indexes of the SSBs and number of RACH preambles sent on each tried SSB listed in chronological order of attempts’ is included in the RACH report

For requirement 4), the wording is a little bit confusing. In NR, RACH configuration is only included within UL/SUL BWP configuration, “the frequency (NR ARFCN) of tried SSBs” seems to imply the DL BWP carrier, so the intention should be clarified first before we discuss requirement 4). 
Question 1-3: Do companies agree that more clarification is needed for requirement 4) from RAN2 perspective? If the answer is “Yes”, please give your understanding on the intention for requirement 4).
For convenience，requirement 4) is copied here.
4) The frequency (NR ARFCN) of tried SSBs
	Company name
	Opinion
Yes/No
	Comments

	Ericsson
	Yes but with a different understanding of the intention of the requirement
	As part of the normal UL and supplementary UL configurations, the UE receives the respective FrequencyInfoUL and in this IE the UE also receives the absoluteFrequencyPointA which indicates the pointA. In our understanding, including this information is useful as it indicates whether the UE uses SUL or NUL.
Therefore, we prefer to modify the requirement by including ‘the frequency (NR ARFCN) of UL configuration provided in the frequencyInfoUL used for RA procedure’.

	QUALCOMM
	No.
	UE selects associated UL RACH resource according to the tried SSB. Per our understanding, the frequency (NR ARFCN) of tried SSBs refers to the DL frequency of the tried SSB.
No need to include “the frequency (NR ARFCN) of tried SSBs”, RACH report only considers the last successful RACH procedure, NW can know each tried SSB frequency from the SSB index in the RACH report.

	Huawei, HiSilicon
	No
	We think the wording is clear and it is referring to the IE ssbFrequency.

	Nokia, Nokia Shanghai Bell
	Yes
	We think that the RACH report should contain the failed RACH procedures, and also the previous RACH procedures (including for example BFR RACH procedures).
Including ARFCN AND PCI would explicitly identify the RACH resource used by the UE

	CATT
	Yes but with a different understanding of the requirement
	The network will not know which BWP related RACH parameters should be optimized if no BWP related frequency info is provided.  absoluteFrequencyPointA is not enough to identify a specific BWP, so the detail BWP related parameters associated with a specific RACH configuration should be discussed further if included in the RACH Report.

	ZTE
	No
	NW can derive the requency information without UE reporting regardless of it’s frequency of tried SSB or frequency of UL carrier. There is no need to clarify in here.

	OPPO
	No
	Wording is clear.


<Placeholder for a summary >
For Question1-3, based on the feedback from companies, we conclude the following:
For requirements 4), all companies (8) think it’s not necessary to include ‘The frequency (NR ARFCN) of tried SSBs’ in the RACH report. 3 companies think other RACH carrier related info can be considered in the RACH report. One more question is that whether NUL/SUL RACH carrier related info should be included in the RACH report or not.
Proposal 1-4: ‘The frequency (NR ARFCN) of tried SSBs’ is not included in the RACH report.
FFS: whether any type of NUL/SUL RACH carrier related info is needed in RACH report can be further discussed, e.g. NR ARFCN of used RACH resources or other RACH related info. 
As for requirements 5) and 6), one complete RACH procedure may include many RACH attempts. Due to the UE mobility or beam quality fluctuation, UE may camp on or serve by another beam after one or several RACH attempts. The beam quality between different beams is usually different; even for the same beam, the beam quality may also change during one complete RACH procedure. 
Whether the selected SSB is above or below the rsrp-ThresholdSSB threshold is directly linked to the selection for RACH resources when dedicated RACH configuration is configured on an active UL/SUL BWP.
The description above is baseline info for requirements 5) and 6), companies are invited to answer the following question:
Question 1-4: Do companies think requirements 5) and 6) should be supported or not from RAN2 perspective?
If you support one of them, please answer “5) only” or “6) only”; if you support both of them, please answer “both”, companies can also give the reason on the right column.
For convenience，requirement 5) and 6) is copied here.
5) The beam quality of each tried SSB (i.e. beam level measurement during RACH attempts such as BRSRP, BRSRQ, BSINR)
6) Indication whether the selected SSB is above or below the rsrp-ThresholdSSB threshold
	Company name
	Opinion           5) only/ 6) only /both
	Comments

	Ericsson
	5) Only suffices
	In our understanding, including the beam quality (this includes the beam RSRP) of each of the tried SSB is enough as the network can deduct from this information as to whether the SSB quality was above the rsrp-ThresholdSSB or not. 

	QUALCOMM
	6)only
	For 5) Beam quality varies quickly, what kind of optimization can be performed with the report of beam quality of each tried SSB (i.e., beam level measurement during RACH attempts such as BRSRP, BRSRQ, BSINR) is not clear.


	Huawei, HiSilicon
	Both 5) and 6)
	We think both are ok. If there should be a down selection between two, 6) is preferred.

	CMCC
	Either one of them
	Both of them serve for the same purpose, so either of them is ok. From the perspective of saving space, 6) is preferred.

	Nokia, Nokia Shanghai Bell
	No strong view
	One of them could be enough

	CATT
	6)only
	Agree with CMCC

	ZTE
	It depends
	Since one SSB might be selected multiple times during one RACH procedure, there could be multiple measurements available to one SSB. Therefore, one issue needs to be clarify is that if only the best measurement results of attempted SSB or all measurements linked to attempted SSB is considered
If only considering the best measurement can fulfil RAN3’s requirement , then option 6) is more simple and straightforward. Otherwise  option 5) is preferred. As mentioned by Ericsson, whether selected SSB is above or below the rsrp_ThresholdSSB can be derived according to option 5).  

	OPPO
	6 only
	Agree with Qualcomm and CMCC


<Placeholder for a summary>
For Question1-4, based on the feedback from companies, we conclude the following:
For requirements 5) and 6), all companies (8) think only one of them is needed and 7 companies can accept requirement 6) while 1 company support requirement 5).
Proposal 1-5: RAN2 confirm ‘Indication whether the selected SSB is above or below the rsrp-ThresholdSSB threshold’ is included in the RACH report and this indication is per RACH procedure granularity.

For requirement 7), it’s a little bit hard to understand the intention behind based on the current description, so it’s better to clarify the requirement first.
Question 1-5: Do companies agree that more clarification is needed for requirement 7) from RAN2 perspective? If the answer is “Yes”, please give your understanding on the intention for requirement 7).
For convenience，requirement 7) is copied here.
7) Elapsed time from the last measurement prior to the beam selection time

	Company name
	Opinion
Yes/No
	Comments

	Ericsson
	No strong view
	

	QUALCOMM
	No
	No need to report this parameter. Elapsed time from the last measurement prior to the beam selection time" is random and justification of usefulness is needed

	Huawei, HiSilicon
	No strong view
	

	CMCC
	No strong view
	We guess this parameter is for judging the validity of last measurement prior to the beam selection time. If the UE is moving at a high speed or the elapsed time is long enough, the last measurement result performed by the UE might not good enough for beam selection. Anyway, the use case should be justified at the first place. 

	Nokia, Nokia Shanghai Bell
	No
	This value would not bring much value.

	CATT
	No strong view
	The benefit is not clear enough.

	ZTE
	No strong view
	

	OPPO
	No
	We don’t understand the intention to report this.


<Placeholder for a summary >
For Question1-5, based on the feedback from companies, we conclude the following:
For requirement 7), all companies (8) think it’s acceptable if requirement 7) is not included in the RACH report.
Proposal 1-6: RAN2 confirm ‘Elapsed time from the last measurement prior to the beam selection time’ is not included in the RACH report.
For requirement 8), the requirement from RAN3 is quite clear. Companies are encouraged to comment on the requirement 8).
Question 1-6: Do companies think the requirement 8) from RAN3 should be supported or not from RAN2 perspective? 
For convenience，requirement 8) is copied here.
8) Total number of fallbacks between Contention Based RACH Access (CBRA) and Contention Free RACH Access (CFRA)
	Company name
	Opinion
Yes/No
	Comments

	Ericsson
	
	Provided companies agree on the chronological order of SSB transmission in Q1-2, we think that the network can deduct the fallback from CFRA to CBRA based on the order in which the UE attempted the RA procedure. 

	QUALCOMM
	No
	Agree with Ericsson.
RACH optimization usually focuses on those procedures initiating from RRC_IDLE to RRC_CONNECTED and RRC_INACTIVE to RRC_CONNECTED. And there is no contention free RACH access for these two kinds of RACH procedure. The applicable scenarios to report total number of fallbacks between CFRA and CBRA need more justification. 


	Huawei, HiSilicon
	Yes
	We think this measurement can help the gNB identify the improper RACH resource configuraiton in the CBRA.

	Nokia, Nokia Shanghai Bell
	
	We think that the fallback could be indicated for each RACH procedure that UE reports to the network if technically viable, but would be good to clarify

	CATT
	
	In question 1-1, if we agree ‘contention detection indication’ is in conjunction with each attempted RACH access, requirement 8) can be covered.

	ZTE
	
	NW is aware of which SSB contains CFRA resource, therefore it can drive the fallback between CBRA and CFRA according to the beam index attempted. No additional IE needed for reporting total number of fallback.

	OPPO
	No
	We don’t think the total number is enough to solve the problem. So the intention is to identify the wrong configuration for CFRA, we prefer either leave the problem for future release or solve the problem with adding more information.


<Placeholder for a summary >
For Question1-6, based on the feedback from companies, we conclude the following:
For requirement 8), 3 companies (Ericsson/Huawei/CATT) support it, 3 companies (Qualcomm/Nokia/OPPO) need more clarification. 1 company (ZTE) think the network itself can know this info.
We think requirement 8) is related to the outcome of Proposal 1-2 and Proposal 1-3, so no agreement will be made for requirement 8). 
Proposal 1-7: Whether ‘Total number of fallbacks between Contention Based RACH Access (CBRA) and Contention Free RACH Access (CFRA)’ will be included in RACH report or not can be further discussed.

To simplify the discussion, we number the possible RACH use cases according to [5]:
a.	Initial access from RRC_IDLE;
b.	RRC Connection Re-establishment procedure;
c.	Handover;
d.	DL or UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised";
e.	UL data arrival during RRC_CONNECTED when there are no PUCCH resources for SR available;
f.	SR failure;
g.	Request by RRC upon synchronous reconfiguration;
h.	Transition from RRC_INACTIVE;
i.	To establish time alignment at SCell addition;
j.	Request for Other SI (see subclause 7.3);
k.	Beam failure recovery 
In LTE specification, the network retrieves the RACH Report from UE via UEInformationRequest message with rach-ReportReq set to “True”, i.e, RACH Report is retrieved by network via RRC signalling and No RACH Report available indicator is given from UE side. 
Many use cases may trigger RACH procedure, as NR introduced more use case for RACH. Some RACH successful scenarios are aware by L3, e.g. HO, while the others are only aware by L1/L2, e.g. BFR., it’s better to check which use case can be included in RACH report and discuss how to include all the applicable use case into the RACH report. 
Based on the RACH scenarios listed in TS38.300, companies are encouraged to answer the following question:
Question 1-7: Which RACH scenario should be applicable for RACH Report? Please give the number, e.g. “abcdefghijk”.
	Company name
	Opinion

	Comments

	Ericsson
	At least ‘abcgh’ and ‘k’
	RA attempts related to ‘abcgh’ are visible to RRC and the associated RACH report can be fetched by RRC in such scenarios.
We believe it is also useful to include the BFR related RACH report. One could discuss further as to how to make RACH report availability visible to RRC in such scenarios. Some parts of it is also touched upon in the next question.

	QUALCOMM
	a and h
	RACH report is retrieved by L3 via RRC signalling, for those successful RACH procedures only aware by L1/L2(d/e/f/k), it is not necessary to cover by RACH report.
in LTE, RACH report only considers state transition initiating from idle to connected, for case b/c/g/j/i, RACH procedure happens without state change, it is unnecessary to support it in NR RACH report

	Huawei, HiSilicon
	abch
	For d, we have one question. This case is triggered between UE and DU, and CU may not be aware of it, so how CU knows when to trigger the measurement collection from the UE.

	CMCC
	a, b,c,d,e, f,g,h,k
	Firstly, for the RRC transition, of course there is no problem for the RRC to know the UE has just performed a successful RACH procedure. Secondly, for the RACH procedure performed in the RRC_connected state, we still think think there should be no problem for the RRC layer in the gNB to ask for the UE to send RACH information report. For example, in the CFRA BFR procedure, the network will issue a PDCCH addressed to the UE’s C-RNTI. Once the BFR is successfully finished, it is network implementation that gNB’s MAC layer send a. indication to the gNB’s RRC layer, enabling the gNB to send the RACH report request to the UE.   
In addition, we agree with Huawei’s view that impact on F1 interface should be studied by RAN3

	Nokia, Nokia Shanghai Bell
	All
	We think that Network should be able to collect on all RACH trigger.
As some RACH procedure (like k) are not followed by an RRC message, UE will store the related report and deliver it to the network.

	CATT
	All
	Agree with CMCC, it is network implementation that gNB’s MAC layer send a. indication to the gNB’s RRC layer, enabling the gNB to send the RACH report request to the UE.  

	ZTE
	At least for abcgh, ffs for k
	Share the same view as Ericsson. BFR can be considered if it is visible to RRC with possible further enhancement on RACH report. e.g. to specify a new procedure for BFR information report.

	OPPO
	At least a and h
	For the rest, I am not sure whether we cover them here or in the discussion of other use cases.


<Placeholder for a summary >
For Question1-7, based on the feedback from companies, we conclude the following:
5 companies (Ericsson/CMCC/CATT/Nokia/ZTE) support at least ‘abcgh’ RACH scenarios and Huawei shares the similar view. As for other RACH scenarios, whether ‘Beam failure recovery’ and ‘Request for Other SI’ RACH scenarios are also applicable for RACH report needs to be discussed further. 
Proposal 1-8: At least the following RACH scenarios are applicable for RACH report:
- Initial access from RRC_IDLE;
- RRC Connection Re-establishment procedure;
- Handover;
- Request by RRC upon synchronous reconfiguration;
- Transition from RRC_INACTIVE;
FFS: whether ‘Beam failure recovery’ and ‘Request for Other SI’ RACH scenarios are also applicable for RACH report or not.
Msg1 based SI request procedure is a new RACH scenario introduced in NR, which is only applicable for UEs in idle/inactive mode.  Dedicated RACH resources are configured for Msg1 based SI request procedure. The RACH report record for MSG1 based SI request is independent compared to that for Initial access from RRC_IDLE/Transition from RRC_INACTIVE use case, and the RACH report record for Initial access from RRC_IDLE/Transition from RRC_INACTIVE use case will always cover the RACH report record for MSG1 based SI request case if only one RACH report entry is included into the RACH report. The same situation may also happen between other RACH scenarios, e.g. between the BFR and HO. So companies are invited to answer the following question:
Question 1-8: Do companies think the issue that one successful RACH Report triggered by RACH scenario A may cover by another successful RACH Report triggered by RACH scenario B should be identified or not? 
If the answer is “Yes”, companies can try to give potential solutions; if the answer is “No”, companies can explain the reason.
	Company name
	Opinion
Yes/No
	Comments

	Ericsson
	Yes
	We believe there are benefits from having a list of RACH report which includes all (up to a maximum number) RACH attempts regarding which the network has not been notified of the RACH report availability. For example, a UE that performs three BFR procedure can include these three BFR related RACH information in a single RACH report and inform the same to the RRC when the next RRCReconfigurationComplete or RRCReestablishmentComplete or RRCResumeComplete or  RRCSetupComplete message is sent. The details of how to capture it in the RRC specification can be FFS.

	QUALCOMM
	No
	It is not crystal clear to us what the “cover” means. It seems it refers to “overwrite”. If such, standard should define clearly what kinds of RACH procedure is applicable to RACH report. UE only needs to report the last successful RACH procedure defined by standard. 
We don’t see the need for UE to report multiple RACH report entries, e.g, for OSI based RACH procedure may be performed in one cell (e.g Cell A) but UE initiates access from RRC_IDLE/RRC_INACTIVE in another cell (e.g cell B). The RACH report of the OSI based RACH procedure retrieved by cell B can not be used for its RACH configuration optimization.


	Huawei, HiSilicon
	No strong view
	

	CMCC
	Yes
	The scenarios like on-demand SI followed by network access, BFR followed by HO are valid.

	Nokia, Nokia Shanghai Bell
	Yes: Multiple RACH procedures reported by UE
	We think that UE shall be able to report information from several RACH procedures, successful or not.

	CATT
	Yes
	Agree with CMCC /Ericsson/Nokia, the details can be further discussed.

	ZTE
	No
	Refer to our comments on question 1-7, only measurement of RACH visible to RRC will be stored, therefore NW is always aware the trigger of the RACH report it requested. The issue raised in this question won’t happen.

	OPPO
	No
	We agree with ZTE, only measurement of RACH is visible to RRC will be stored, we don’t see the need to report multiple RACH report


<Placeholder for a summary >
For Question1-8, based on the feedback from companies, we conclude the following:
5 companies (Ericsson/Huawei/CMCC/ Nokia/ CATT) think a list of RACH report is acceptable. 2 company think it depends on the outcome of proposal 1-8.
Proposal 1-9: Whether a list of RACH report is needed or not depends on the outcome of proposal 1-8.
Question 1-9: If something is missing from the discussion above for RACH Optimization, please add your concerns in the following part:
	Company name
	Comments

	Ericsson
	All of the above-mentioned results are explicitly mentioning the SSB based measurements however, the RACH can be provided mapped to the CSI-RS based measurements as well. In such cases, we believe that the same measurements can be replicated for CSI-RS based RA attempts as well.  

Additionally, we believe the SN related RACH access report can be sent to the SN and the framework associated to the same can be further discussed under DC related MDT discussions.

	
	

	QUALCOMM
	No

	Huawei, HiSilicon
	In addition to number of RACH preambles sent on SUL/NUL, we think it may be good to also differentiate between CBFA and CFRA.

	Nokia, Nokia Shanghai Bell
	We think that UE behaviour should be clarified: UE shall store information about several RACH Report (including RACH procedure not followed by RRC message like BFR, or Msg1 SIB request).

	CATT
	We think a list of RACH report can be stored by UE, but from network perspective, How to identify the scenario from the list of RACH report, so we should discuss whether a scenario identifier is needed in each RACH report.

	ZTE
	2-step RACH related information shall be considered in RACH report, e.g. a one bit type indicator can be included in the RACH report, which can be useful for optimization of RACH resource configuration. More measurements can be included with the progress of 2-step RACH WI.


<Placeholder for a summary >
For Question1-9, based on the feedback from companies, we conclude the following FFS:
Proposal 1-10: The following FFS can be considered in RACH report:
FFS1:Whether CSI-RS based measurements should also be considered in RACH report, if so, what kind of measurements should be added into the RACH report.
FFS2: Whether RACH type, e.g. 2-step RACH or 4-step RACH should be considered in RACH report.
2.2 RLF Report
2.2.1 Background
According to TR37.816 [3], to support MRO for NR, UE RLF report should also be supported in NR. The following information should be included in UE RLF Report:
-	The CGI of the last cell that served the UE (in case of RLF) or the target of the handover (in case of handover failure).
[bookmark: OLE_LINK754][bookmark: OLE_LINK755]-	The CGI of the cell towards which the UE wants to initiate re-establishment attempt.
-	The CGI of the cell that served the UE at the last handover initialization.
-	Time elapsed since the last handover initialization until the RRC connection failure.
-	An indication whether the RRC connection failure was due to RLF or handover failure.
-	C-RNTI allocated for the UE in the last serving cell.
-	RLF trigger of the last RLF that was detected.
-	Time elapsed from the RRC connection failure till RLF Report signalling.
-	Handover type i.e. intra-system or inter-system handover should be included in both E-UTRAN and NR UE RLF Report.
-	The radio measurements and measurements configurations. These can be listed as follow (subject to RAN2 checking):
-	Information related to the Radio-link monitoring (RLM) on serving cell (where the RLF is detected) and on target cell (in case of handover failure)
-	Beam measurements on RLM related resources i.e. measurement on reference signals (RS) such as:
-	SSB 
-	CSI-RS
Measurements to be logged may be RSRP, RSRQ, SINR, Qout, Qin, etc.
-	Information related to the beam failure detection (BFD) on serving cell (where the RLF is detected) and on target cell (in case of handover failure)
-	Beam measurements on BFD related resources i.e. measurement on reference signals (RS) such as:
-	SSB
-	CSI-RS
Measurements to be logged may be at least RSRP, RSRQ, SINR, Qout, Qin, etc.
Note that BFD and RLM resources may be different from each other.
-	Information related to the beam failure recovery (BFR) on the serving cell where the RLF happened and on target cell (in case of handover failure) including:
-	Measurements performed on the list of the candidate beam-resources configured for BFR reason.
-	Measurement on signals that were "not" listed in the candidate beam-resources list while the UE detects such signals with a quality above a certain beam suitability threshold. 
-	There measured signals can include: 
-	SSB
-	CSI-RS
Measurements to be logged may be at least RSRP, RSRQ, SINR.
-	Information on RRM measurements per beam on a serving cell (where RLF is detected) and on target cell (in case of handover failure) 
-	Beam level measurement for cell quality derivation 
-	Beam level measurement on at least one neighbour cell for cell quality derivation
-	Beam level measurement on a cell the UE selects and performs reestablishment after RLF
-	Measurement can be done on different RS types such as: 
-	SSB 
-	CSI-RS
-	TRS, DMRS or any combination of these signals
-	RACH related information:
-	beam identity where RACH access was attempted during handover
-	Number of RACH attempts for each RACH access attempt
-	Logging sensor data, including UE orientation/altitude to log in addition to location, speed and heading (e.g. digital compass, gyroscope as well as barometer, etc.). 
-	UE speed state (low, mid, high) detected by UE as part of speed-based scaling procedure.
To support MRO between gNB and ng-eNB, UE RLF Report could be provided via different RAT, i.e.NR RLF Report could be included in E-UTRAN UE ULInformationResponse message. Similarly, E-UTRAN RLF Report could also be included in NR ULInformationResponse message.
2.2.2 Questions
According to the TR37.816 [3], the content of RLF report could be divided to 6 parts:
1) Parameters inherit from LTE
a)	The CGI of the last cell that served the UE (in case of RLF) or the target of the handover (in case of handover failure).
b)	The CGI of the cell towards which the UE wants to initiate re-establishment attempt.
c)	The CGI of the cell that served the UE at the last handover initialization.
d)	Time elapsed since the last handover initialization until the RRC connection failure.
e)	An indication whether the RRC connection failure was due to RLF or handover failure.
f)	C-RNTI allocated for the UE in the last serving cell.
g)	RLF trigger of the last RLF that was detected.
h)	Time elapsed from the RRC connection failure till RLF Report signalling.
We assume all of them should be reused for NR with the same definition [6][7][8][9][10]. If companies have different understanding, please share your comments in the table below.
Question 2-1: Whether all the parameters inherited from LTE listed above need to be supported in NR? If company does not support any one of the parameters, please give your comments.
	Company name
	Yes/No
	Comments

	Ericsson
	Yes
	

	QUALCOMM
	Yes
	

	Huawei, HiSilicon
	Yes
	

	CMCC
	Yes
	

	Nokia, Nokia Shanghai Bell
	Yes
	

	CATT
	Yes
	

	ZTE
	Yes
	

	OPPO
	Yes
	


<Placeholder for a summary>
For Question2-1, based on the feedback from companies, we conclude the following:
All companies support reusing all the RLF report parameters inherited from LTE for NR RLF report.
Proposal 2-1: Reuse the following RLF report parameters inherited from LTE for NR RLF report:
- The CGI of the last cell that served the UE (in case of RLF) or the target of the handover (in case of handover failure).
- The CGI of the cell towards which the UE wants to initiate re-establishment attempt.
- The CGI of the cell that served the UE at the last handover initialization.
- Time elapsed since the last handover initialization until the RRC connection failure.
- An indication whether the RRC connection failure was due to RLF or handover failure.
- C-RNTI allocated for the UE in the last serving cell.
- RLF trigger of the last RLF that was detected.
- Time elapsed from the RRC connection failure till RLF Report signalling.
2) Parameters associated to RLM
In RAN2#107, many companies provide their contributions related to RLM configuration optimization [11][12][13], but there is only one agreement:
Agreements:
1	Agree reporting of available measurement information of SSB/CSI-RS beams and SSB/CSI-RS beams of serving cell, as part of RLF report. Also include 1 bit indication per SSB/CSI-RS beams reporting whether it is configured to RLM purpose.
Therefore at least there will be 1 bit for each record in beam level (SSB/CSI-RS) RRM measurement results. But whether other parameters such as measurement information of cell-level/beam-level RLM configurations/resources need to be reported could be discussed.
The parameters involve RLM in TR37.816 include:
a)	Information related to the Radio-link monitoring (RLM) on serving cell (where the RLF is detected) and on target cell (in case of handover failure)
b)	Beam measurements on RLM related resources i.e. measurement on reference signals (RS) such as:
b1) 	SSB 
b2) 	CSI-RS
Measurements to be logged may be RSRP, RSRQ, SINR, Qout, Qin, etc.
Question 2-2: Whether to support RLM parameters reporting? And which parameters need to be reported? 
Note: For the column of “Support parameters’ number”:
· If company supports number b) which only includes b1) and b2), fill in b) is enough. If only supports part of the parameters inside b), company should fill in the supported number with bx) in detail, e.g. b1) or b2);
· If company does not support the whole case of RLM parameters, please fill in “None”.
The following tables should be treated in the same way based on the guidance above. 

	Company name
	[bookmark: OLE_LINK78][bookmark: OLE_LINK79]Support parameters’ number
	Comments

	Ericsson
	
	In our understanding, the above question is in addition to the ones that are already agreed in RAN2#107 meeting i.e., the 1-bit indication per SSB/CSI-RS related RLM configuration. Also, it has been agreed that the available SSB and CSI-RS measurements of serving cell at beam level are included in the RLF report.
In our understanding, the RLM related parameters are useful when the cause of RLF is ‘T310 expiry’. In such a case, the UE is expected to provide the RRM measurement of the serving cell in which the RLF was declared (along with the RLM related bit fields). If the RLF is declared within a short duration of HO completion and if the cause is T310 expiration, then the UE anyway includes the RRM measurements associated to the current serving cell (target cell of the HO). Thus, the network obtains the necessary information associated to the RLM configuration that lead to the RLF declaration. Therefore, in our opinion the current contents of the report suffice.


	QUALCOMM
	none
	Current RAN2 agreement already covered the RLM related beam measurement when it is available measurement at UE.

	Huawei, HiSilicon
	No strong opinion
	

	CMCC
	No strong opinion
	

	Nokia, Nokia Shanghai Bell
	No strong view
	We agree with the understanding that 1 bit indicator on the RLM serve similar purpose and is sufficient.

	CATT
	No strong view
	Agree with Ericsson that all the parameters listed are already included in RLF report since the 1 bit indicator could distinguish RLM and RRM purpose.

	ZTE
	No strong view
	

	OPPO
	No
	


<Placeholder for a summary >
For Question2-2, based on the feedback from companies, we conclude the following:
All companies think the agreement made in RAN2#107 meeting for RLM measurements is sufficient. So no more clarification is needed for RLM measurements.
3) Parameters associated to BFD
Beam failure is detected by counting beam failure instance indication from the lower layers to the MAC entity. The BFD mechanism is described as [14]:
	The MAC entity shall:
1>	if beam failure instance indication has been received from lower layers:
2>	start or restart the beamFailureDetectionTimer;
2>	increment BFI_COUNTER by 1;
2>	if BFI_COUNTER >= beamFailureInstanceMaxCount:
3>	initiate a Random Access procedure (see subclause 5.1) on the SpCell.
1>	if the beamFailureDetectionTimer expires; or
1>	if beamFailureDetectionTimer, beamFailureInstanceMaxCount, or any of the reference signals used for beam failure detection is reconfigured by upper layers:
2>	set BFI_COUNTER to 0.


The parameters associated to BFD in TR37.816 include the information related to the beam failure detection (BFD) on serving cell (where the RLF is detected) and on target cell (in case of handover failure):
a)	Beam measurements on BFD related resources i.e. measurement on reference signals (RS) such as:
a1) 	SSB
a2) 	CSI-RS
Measurements to be logged may be at least RSRP, RSRQ, SINR, Qout, Qin, etc.
In RAN2#107 meeting, many companies provide their contributions [11][15], but this issue is not discussed due to limited online time. Companies are invited to share their views on the records for BFD purpose in the table below.
Question 2-3: Whether to support the records for BFD purpose? And which parameters need to be reported? 
	Company name
	Support parameters’ number
	Comments

	Ericsson
	Yes
	Like the explanation given for the previous question, there are benefits of UE reporting the configured BFD related resources to the network in the RLF report. 

	QUALCOMM
	No
	It is not specified to have RSRP/RSRQ/SINR for output as a part of BFD measurement, hypothetical PDCCH BLER is specified as the measurement output.
Current RAN2 agreements of the report content suffice.

	Huawei, HiSilicon
	No
	We do not see much need to support BFD related measurements.

	CMCC
	
	Agree with Ericsson that it is beneficial to report BFD related information, but we think UE should report the BFI_COUNTER when beamFailureDetectionTimer expires, or beamFailureDetectionTimer when BFI_COUNTER >= beamFailureInstanceMaxCount, which could help operator to optimization these two parameters.

	Nokia, Nokia Shanghai Bell
	Yes
	We think that it is useful to record at least the last serving beam that served the UE

	CATT
	No
	BFD cannot be aware by RRC, and there is not need to introduce such complexity for BFD purpose.

	ZTE
	Yes
	Could be useful. To extend the beam purpose indication to 2 bits to differentiate whether the beam is configured for RLM only, for BFD only or both RLM and BFD is enough.

	OPPO
	No
	Agree with Qualcomm and Huawei


<Placeholder for a summary >
For Question2-3, based on the feedback from companies, we conclude the following:
· 4 companies support the intention, within which 1 company considers to record at least the last serving beam that served the UE, and 1 company also suggests to report BFI_COUNTER and beamFailureDetectionTimer;
· 4 companies do not support the intention, within which 2 companies think it is not specified to have RSRP/RSRQ/SINR for output as a part of BFD measurement.
Proposal 2-2: Whether to support recording and reporting BFD related measurements is FFS and needs more discussion.
4) Parameters associated to BFR
The MAC entity may be configured by RRC with beam failure recovery dedicated resources, which is used by UEs to resume a connection with the serving cell when beam failure is detected on the serving SSB(s)/CSI-RS(s) [14]. The BFR mechanism could be described as:
	The MAC entity shall initiate a Random Access procedure (see subclause 5.1) on the SpCell if BFI_COUNTER >= beamFailureInstanceMaxCount (Number of Beam Failure Instances exceeds the configured threshold within the BFD Timer). And then:
1>	if the Random Access procedure is successfully completed (see subclause 5.1):
2>	set BFI_COUNTER to 0;
2>	stop the beamFailureRecoveryTimer, if configured;
2>	consider the Beam Failure Recovery procedure successfully completed.


If the Random Access procedure is not successful, RLF will be triggered with cause of “randomAccessProblem”.
The parameters associated to BFR in TR37.816 include the information related to the beam failure recovery (BFR) on the serving cell where the RLF happened and on target cell (in case of handover failure) including:
a)	Measurements performed on the list of the candidate beam-resources configured for BFR reason.
b)	Measurement on signals that were "not" listed in the candidate beam-resources list while the UE detects such signals with a quality above a certain beam suitability threshold. 
c)	There measured signals can include: 
c1) 	SSB
c2) 	CSI-RS
Measurements to be logged may be at least RSRP, RSRQ, SINR.
In RAN2#107 meeting, many companies provide their contributions [11][16][ 17][ 18], but this issue is not discussed due to limited online time. Companies are invited to share their views on the records for BFR purpose in the table below.
Question 2-4: Whether to support BFR parameters reporting? And which parameters need to be reported? 
	Company name
	Support parameters’ number
	Comments

	Ericsson
	
	In our understanding, if the BFR fails the UE will report the RLF cause as ‘randomAccessProblem’ and the failed cell ID will be that of the original serving cell. This might be enough to realize that the RA procedure is associated to one of the RA transmission reasons (amongst the ones listed in the RACH report section) towards serving cell.
In addition, as part of RLF report, it is also agreed to include the ‘RACH failure information’. In our understanding, the contents of the RACH failure information is the same as the ones included in RACH report. This RACH report included in the RLF report provides further details of the SSB/CSI-RS beams used by the UE for performing RA and whether there was any contention or not etc. Thus, we do not see any additional benefit of including additional BFR related measurements in the report.

	QUALCOMM
	No
	Agree with Ericsson. what’s more, for beam failure recovery, UE may not select candidate beam with highest quality. We don’t any strong reason to report it.



	Huawei, HiSilicon
	No strong views
	

	CMCC
	
	It is beneficial to report beam IDs that on the list of the candidate beam-resources configured for BFR reason but quality below the threshold, or beam IDs that were not on the list of the candidate beam-resources configured for BFR reason but quality above the threshold, which could help network side to optimize the list of candidate beams for BFR.

	Nokia, Nokia Shanghai Bell
	
	BFR and RLF are different procedures. Bur BFR failure is likely to trigger RLF. 
Knowing that BFR was triggered before RLF is valuable information. If BFR was the cause, the NW can configure UE with dedicated BFR resources which may be allocated on another RACH. In addition, the introduction of SCell BFR in Rel-16 enables MAC CE for reporting and does not necessarily involve RA procedure. Without the knowledge its ambiguous to deduce what was the actual reason of failure,

	CATT
	
	Almost agree with Ericsson, the BFR failure could be included in the “RandomAccessProblem” cause in RLF report, and reused the parameters recorded for normal RLF report.

	ZTE
	
	Share the same view as Ericsson.

	OPPO
	No
	Agree with previous comments


<Placeholder for a summary >
For Question2-4, four companies think that no separate BFR records are needed in RLF report. 1 company has no strong view. While the other two companies support to have separate BFR records in RLF report. Before we make a conclusion, we’d like to consider Question 2-4 and Question 2-5 together to get the whole picture for BFR measurements.
If BRF parameters need to be supported, it is discussed in [19][ 20] that the “BFR” should be included in RLF branch (opposite to HOF branch) of the RLF report. Two methods could be considered:
	Option 1: Cause of “BFR” is inside the RLF branch, and is in parallel with “t310-Expiry”, “randomAccessProblem” and “rlc-MaxNumRetx”;
	Option 2: Consider the BFR report as a normal RLF report with the cause “randomAccessProblem”.
Question 2-5: Which option is more desirable if the records on BFR are included in the RLF Report? 
	Company name
	Option number
	Comments

	Ericsson
	Option-2
	As explained in the answer to the previous question, in our understanding the option-2 suffices. 

	QUALCOMM
	Option 1
	Failure of BFR can be regarded as a cause of RLF, it is parallel with “t310-Expiry”, “randomAccessProblem” and “rlc-MaxNumRetx”

	Huawei, HiSilicon
	Option 1
	

	CMCC
	Option 1
	

	Nokia, Nokia Shanghai Bell
	
	BFR and RLF are different event / procedures, even if the will be correlated in the Radio Failure.
The Cause of RLF is not BFR as such, so BFR can’t be listed as a cause of RLF.
However, knowing that BFR caused the RACH that failed is a relevant information.

	CATT
	Option 2
	We agree with Nokia that BFR and RLF are different event / procedures, but if the network wants to optimize the BFR procedure, the object is only linked to RACH configuration. More addition, RAN2 also agreed to include RACH failure info in the RLF report, we think the RACH failure info can assist the network to optimize the BFR procedure if a scenario identifier is added into the RACH failure info. No other records are needed.

	ZTE
	Option 1
	

	OPPO
	Option 1
	


<Placeholder for a summary >
For Question2-5, based on the feedback from companies, we conclude the following:
· 5 companies support Option 1: Cause of “BFR” is inside the RLF branch, and is in parallel with “t310-Expiry”, “randomAccessProblem” and “rlc-MaxNumRetx”;
· 2 companies support Option 2: Consider the BFR report as a normal RLF report with the cause “randomAccessProblem”;
· 1 company thinks the BFR should be listed as a cause outside the RLF branch.
Combine the comments from Question2-4 and Question2-5, we can find most of the companies think BFR procedure is a special RACH reason and should be considered separately with normal RACH procedure. More addition, adding ‘BFR’ as a new cause for RLF is sufficient, no more specific parameters is needed for BFR records in RLF report.
Proposal 2-3: Add a new cause “BeamFailure RecoveryFailure” for RLF branch which in parallel with “t310-Expiry”, “randomAccessProblem” and “rlc-MaxNumRetx” and no BFR specific records are needed in RLF report.
 
5) [bookmark: OLE_LINK4][bookmark: OLE_LINK3]Parameters associated to RRM
The parameters associated to BFR in TR37.816 include the information on RRM measurements per beam on a serving cell (where RLF is detected) and on target cell (in case of handover failure). For simplicity, we take all the parameters apart to analyze the feasibility of each (sort of) parameter(s):
a)	Beam level measurement for cell quality derivation 
b)	Beam level measurement on at least one neighbour cell for cell quality derivation
For these 2 parameters, an agreement in RAN2#107:
Agreements:
1	Agree reporting of available measurement information of SSB/CSI-RS beams and SSB/CSI-RS beams of serving cell, as part of RLF report. Also include 1 bit indication per SSB/CSI-RS beams reporting whether it is configured to RLM purpose.
Therefore the beam level measurement of SSB/CSI-RS of serving cell and neighbor cells (?) seems can be supported for RLF report. Since the agreement does not mention the neighbor cells, we could confirm it again in this email discussion.
Question 2-6: Whether the beam level measurement associated to SSB/CSI-RS of the serving cell and neighbor cells could be supported?
	Company name
	Yes/No
	Comments

	Ericsson
	Yes
	Like LTE, neighbour cell related cell level measurements (both based on SSB and CSI-RS if available) are included. As NR specific part, the respective beam (SSB and/or CSI-RS) level measurements are also included.

	QUALCOMM
	Yes but with update of the description.
	Only the “available” beam level measurement associated to SSB/CSI-RS of the serving cell and neighbor cells could be supported

	Huawei, HiSilicon
	Yes
	Share similar view as Ericsson.

	CMCC
	Yes
	

	Nokia, Nokia Shanghai Bell
	Yes
	

	CATT
	Yes
	

	ZTE
	Yes
	Share the same view as Ericsson.

	OPPO
	Yes and agree the update from Qualcomm
	


<Placeholder for a summary >
For Question2-6, all companies confirm that the beam level measurement associated to SSB/CSI-RS of both serving cell and neighbour cells could be supported.
Proposal 2-4: RAN2 confirm the beam level measurement associated to SSB/CSI-RS of both serving cell and neighbour cells can be included in RLF report.
c)	Beam level measurement on a cell the UE selects and performs reestablishment after RLF
In LTE the field of reestablishmentCellId indicated the attempted cell of re-establishment. In NR, if UE re-establish to a cell, the attempted SSB in which UE successfully performed RACH may be recorded either [21][22]. 
Question 2-7: Whether to support collecting the beam level measurement results of a cell on which the UE performs reestablishment after RLF?
	Company name
	Yes/No
	Comments

	Ericsson
	Yes
	The SSB index level measurement of the reestablishment cell is available at the UE and this can be reported in two different ways.
1) This is already included in the RACH report towards the re-establishment cell as RRM measurements (Q1-4) is part of RACH report.
2) This information can be added to the RLF report contents as well. The advantage of this would be that the source cell in which the UE declared RLF gets to know which beam was strong in the re-establishment cell and this could potentially lead to handover decision making changes in the source cell. 
Based on the above analysis, we see a benefit of including the SSB level measurements of the reestablishment cell in the RLF report.


	QUALCOMM
	No
	Beam quality varies quickly, what kind of optimization can be performed with the report of beam quality of each tried SSB (i.e., beam level measurement during RACH attempts such as BRSRP, BRSRQ, BSINR) is not clear.

	Huawei, HiSilicon
	No
	

	CMCC
	No strong views
	

	Nokia, Nokia Shanghai Bell
	No
	No strong opinion. The LTE concept made use of reestablishment cell Id, i.e. no measurements. Requirement to record additional measurements, makes the report contents handling more complex to both: UE and the network. The target for optimization is to recognize failed cell, the one that the UE manages to re-establish to, provides a good service.

	CATT
	Yes
	In RLF/HOF failure report, there is no any record about whether the re-establishment is successful or not. This could be utilized together with the RLF/HOF result to identify the UL coverage problem. 

	ZTE
	No strong view
	

	OPPO
	No
	


<Placeholder for a summary >
For Question2-7, based on the feedback from companies, we conclude the following:
· 2 companies support the intention, and think this could assist to optimize the handover decision in the source cell;
· 3 companies do not support the intention, and think the optimization is limited by the quickly vary of beam quality;
· 3 companies have no strong views on this issue.
Proposal 2-5: Whether to support collecting the beam level measurement results of a cell on which the UE performs reestablishment after RLF is FFS and needs more discussion.
d)	Measurement can be done on different RS types such as: 
d1) 	SSB 
d2) 	CSI-RS
d3) 	TRS, DMRS or any combination of these signals
From the agreement mention above, the beam level measurement could be based on SSB/CSI-RS, so option d1) and d2) are already supported. But for other RS types, we should check further.
Question 2-8: Whether to support the measurement on RS types such as TRS, DMRS or any combination of these signals?
	Company name
	Yes/No
	Comments

	Ericsson
	No
	We do not see the benefit of including the TRS and/or DMRS related measurements in the RLF report. However, if there is any strong reason to so which benefits handover parameter optimization, then we are open to it.

	QUALCOMM
	No
	TRS and DMRS based RRM is not supported in NR. It is unnecessary to support it in MDT

	Huawei, HiSilicon
	No
	

	CMCC
	No
	

	Nokia, Nokia Shanghai Bell
	No
	Only SSB and CSI-RS measurement are specified.

	CATT
	No
	

	ZTE
	No
	

	OPPO
	No
	


<Placeholder for a summary >
For Question2-8, all companies do not support the RS types other than SSB and CSI-RS.
Proposal 2-6: Only support SSB/CSI-RS based measurements records and no more measurements will be collected in RLF report based on other RS types.
e)	RACH related information:
e1) 	beam identity where RACH access was attempted during handover
e2) 	Number of RACH attempts for each RACH access attempt
It has been agreed in RAN#106 meeting that:
Agreements:
1	RACH failure information, if available, shall be included in both RLF report and CEF report.
2	Attempted SSB index can be indicated as part of RACH failure information.
Therefore option e1) is already supported.
Some other agreements in RAN#106 meeting:
Agreements:       
2	the mechanism of LTE RLF reporting could be taken as a baseline for 5G NR.
3	the LTE RLF information could be taken as a baseline for 5G NR RLF information.
4	SS Block index, CSI-RS index for both of serving and neighbouring cells could be included in the NR RLF report. 
9	CSI-RS index and the corresponding number of preambles sent for each tried beam carrying CSI-RS index could be included in the NR RLF report also, if it is RACH procedure failure leading to the RLF. 
Agreements in RAN#107 meeting: 
Agreements:       
10	Add at least the following contents in TS37.320 NR RLFreport content required for MDT:
	[Omit contents]
-	RACH failure report
12	Add in TS37.320 NR CEFreport content required for MDT:
-	RACH failure information: SSB index, number of sent preambles on each tried SSB and a flag on detected contention. Whether the flag is per cell, RACH attempt, or SSB is FFS.
Option e2) only mentions the number of RACH attempts for each RACH access attempt, Therefore option e2) is already supported.
Besides e1) and e2), RAN2 also agreed that the “detected contention” could be included in RACH failure information in RLF report.
Question 2-9: Confirm whether both parameters of e1) and e2) are already supported?
	Company name
	Yes/No
	Comments

	Ericsson
	Harmonize the contents of ‘RACH failure info’ and RACH report itself.
	In our opinion, it is beneficial to harmonize the contents of the ‘RACH failure information’ field in the RLF report with the contents of the ‘RACH report’ itself. By doing so, all the details of the RA attempts which resulted in failure will be captured in the RLF report. For example, by knowing the chronological order of SSB indices used for RA will give an indication of the number of RACH attempts and the max power ramp level attempted by the UE which resulted in the failure.   

	QUALCOMM
	e1) and e2) are supported with prerequisite
	e1) and e2) are supported in RLF report only when RACH failure leading to RLF. Therefore, e1) and e2) are supported with prerequisite: for RACH failure leading to RLF, SSB index, number of sent preambles on each tried SSB are supported in RACH failure information.

	Huawei, HiSilicon
	Yes for both e1) and e2)
	

	CMCC
	Yes for both e1) and e2)
	

	Nokia, Nokia Shanghai Bell
	e1 and e2
	We support the reporting of several RACH procedure related information, including for each of them the number of preamble sent on different RACH resource.
The formulation of e2 is confusing : “number of RACH attempt” can be understood as the number of preamble sent or the number of RACH resource (linked with SSB) that were used during the RACH procedure.

	CATT
	Both
	

	ZTE
	Yes for both e1) and e2)
	

	OPPO
	Yes for both
	


<Placeholder for a summary >
For Question2-9, all companies think e1) and e2) is already supported by RAN2 previous agreements, so no more clarification is needed.

6) Other parameters
There are 3 other parameters besides the classifications listed above, so companies are invited to share their comments on whether to support them, respectively:
a) Handover type i.e. intra-system or inter-system handover should be included in both E-UTRAN and NR UE RLF Report.
RAN3 has introduced mobility optimization for connection failure due to both intra-system mobility and inter-system mobility. The detection mechanism on the two scenarios i.e. intra-system and inter-system are different. For example, intra-system handover too early is the scenario that UE is handover from cell A to cell B and re-established in cell A after RLF in cell B .However, inter-system handover too early is the scenario that UE is handover from cell A in 4GS to cell B in 5GS and re-connect to cell C (cell C may be the same or different cell with cell A) in 4GS after RLF failure in 5GS.Furthermore,the subsequent mobility parameter optimization could also be different for intra-system mobility and inter-system mobility. Since only this parameter can help the network to identify the different handover types, it is requested by RAN3 to include it into the UE RLF report.
In RAN2 there are some contributions [8][20][23] about this parameter, and here companies are invited to share their views in the table below.
Question 2-10: Whether to support Handover type reporting in RLF report?
	Company name
	Yes/No
	Comments

	Ericsson
	
	We are unsure why the network cannot figure this out by itself. 

	QUALCOMM
	No
	Handover type is configured by NW and known by NW. It is not necessary for the UE to report it.

	Huawei, HiSilicon
	No
	

	CMCC
	No
	Agree with Ericsson.

	Nokia, Nokia Shanghai Bell
	No
	Agree with Ericsson, the network should know.

	CATT
	Yes
	It is true that the network may know the handover type at the time that failure happens. However, the network could only drive the UE RLF REPORT after UE successfully re-established or connected to the network. At that time, the UE context is already removed by the node which experience RLF/HO. This is also the assumption of MRO in RAN3 i.e. No UE context exist in the network and the detection of failure event purely relies on the information provided in UE RLF report.

	ZTE
	No
	We are not sure how reporting above mentioned Handover type can be useful for optimizing RAN configuration.

	OPPO
	No
	


<Placeholder for a summary >
For Question2-10, based on the feedback from companies, we conclude the following:
- 1 company supports the Handover type reporting in RLF report, since the assumption of MRO in RAN3 is that no UE context exists in the network and the detection of failure event purely relies on the information provided in UE RLF report;
- 7 companies do not support the Handover type reporting in RLF report.
Proposal 2-7: Whether to support the Handover type reporting in RLF report is FFS and needs more discussion.
b) Logging sensor data, including UE orientation/altitude to log in addition to location, speed and heading (e.g. digital compass, gyroscope as well as barometer, etc.). 
It has been agreed in RAN#106 meeting that:
Agreement
1	The uncompensated barometric pressure measurement if available can included in the MDT report.
Agreement in RAN#107 meeting:
Agreements:
1	In addition to location and time information, NR MDT measurements can be tagged with information fields informing the network about UE speed.
Agreement
8	Introduce the following sensor information if available in the logged MDT measurement results:
-	the uncompensated barometric pressure measurement
-	UE speed
-	UE orientation
From the agreements in RAN2, we can conclude that some parameters requested by RAN3 (barometer, UE orientation, UE speed) has already been approved [24][ 25], so in this email other parameters requested by RAN3 could be discussed further.
Question 2-11: For sensor data parameters which have not been discussed in RAN2 [11][20][26], which one need to be supported? 
		b1) UE altitude
		b2) Other heading parameters (e.g. digital compass, gyroscope, etc.)
	[bookmark: OLE_LINK76][bookmark: OLE_LINK77]Company name
	Support parameters’ number
	Comments

	Ericsson
	
	We think that all the available sensor information shall be included in the RLF report by the UE. 

	QUALCOMM
	No
	Follow RAN2 agreement: only the available uncompensated barometric pressure measurement, UE speeds and UE orientation can be reported as sensor information

	Huawei, HiSilicon
	No strong views
	

	CMCC
	No strong views
	

	Nokia, Nokia Shanghai Bell
	No
	Adopt RAN2 agreements on the available sensor information

	CATT
	No strong views
	

	ZTE
	
	Share the same view as Ericsson.

	OPPO
	No
	


<Placeholder for a summary >
For Question2-11, based on the feedback from companies, we conclude the following:
- 2 companies support all the available sensor information be included in the RLF report by the UE;
- 3 companies do not support the UE altitude and all other heading parameters;
- 3 companies have no strong views.
Proposal 2-8: RAN2 confirm that at least the available uncompensated barometric pressure measurement, UE speeds and UE orientation can be reported as sensor information.
FFS：whether any other sensor information can be reported or not needs more discussion, e.g. UE altitude/ Other heading parameters (e.g. digital compass, gyroscope, etc.)
c) UE speed state (low, mid, high) detected by UE as part of speed-based scaling procedure.
The UE speed state (low, mid, high) detected by UE is in the scope of UE history information, and some companies provide their view in RAN2#107[21][28][29]. In LTE, the UE includes the mobilityState and set it to the mobility state of the UE just prior to entering RRC_CONNECTED state. This mechanism may be simply followed by NR and the feasibility could be further discussed in next RAN2 meeting. But whether to include the UE speed state in RLF report could be discussed in this email.
Question 2-12: Whether to support UE speed state reporting in RLF report?
	Company name
	Yes/No
	Comments

	Ericsson
	Yes
	This is very useful to RLF cause identification as high speed UEs are more prone to too late HO and thus resulting in RLF. In our understanding, this is already agreed in RAN2. The open issue related to the UE speed state classification is related to how to perform the speed classification based on the sensor data in conjunction with the number of handovers/reselections based speed state classification.  

	QUALCOMM
	No
	We don’t think the UE speed state can provide NW useful information in RLF reporting. In LTE, it is reported just before UE entering connected state, whose intention is for NW to adjust TTT based on it. While there may be some time gap between UE reporting RLF and re-established in another cell. During this gap, UE speed may change. Thus, we don’t think this reporting is useful to NW.
Furthermore, during the gap between UE reporting RLF and re-established in another cell, UE is in connected state. Note that UE speed-based scaling in connected is not supported in NR. Thus, this information is not available in UE.

	Huawei, HiSilicon
	
	We think MHI can include UE speed state so that there seems no need to do it under RLF report.

	CMCC
	No strong views
	

	Nokia, Nokia Shanghai Bell
	Yes
	UE speed is a valuable information to know the scenario of the failure. However the measurement should be reliable.

	CATT
	No
	This could follow LTE solution to include the mobilityState in RRCSetupComplete/ RRCResumeComplete, and report it in RLF report is not need.

	ZTE
	
	Share the same view as Huawei.

	OPPO
	No
	We think from network perspective, it already has the information for this.


<Placeholder for a summary >
For Question2-12, based on the feedback from companies, we conclude the following:
- 2 companies support the UE speed state reporting in RLF report, an think it is very useful to RLF cause identification as high speed UEs are more prone to too late HO and thus resulting in RLF;
- 6 companies do not support the UE speed state reporting in RLF report or have no strong views.
Proposal 2-9: The UE speed state info is not included in RLF report.
For supporting MRO between gNB and ng-eNB, RAN3 needs UE RLF Report to be provided via different RAT:
· NR RLF Report could be included in E-UTRAN UE ULInformationResponse message;
· E-UTRAN RLF Report could also be included in NR ULInformationResponse message.
In RAN2#107 meeting many companies provide their contributions [9] [30]. In this email discussion, companies are invited to share their view and confirm whether this enhancement greatly impact RAN2. If it could be supported, how to fill the inter-RAT RLF report in RRC signalling could be further discussed.
Question 2-13: Whether to support sending the RLF report via different RAT?
	Company name
	Yes/No
	Comments

	Ericsson
	Yes
	It is possible to send RLF that occurred in EUTRA when there was a previous HO from UTRA recently and (previousUTRA-CellId) when the UE re-establishes in the EUTRA cell. In our opinion, we can at least support RLF reporting related to such scenarios involving inter-RAT handovers. 

	QUALCOMM
	Yes
	In our understanding, it has been agreed by RAN3.

	Huawei, HiSilicon
	Yes
	

	CMCC
	Yes
	

	Nokia, Nokia Shanghai Bell
	Yes
	

	CATT
	Yes
	

	ZTE
	Yes
	

	OPPO
	Yes
	


<Placeholder for a summary >
For Question2-13, all companies support sending the RLF report via different RAT.
Proposal 2-10: Support sending the RLF report via different RAT.
Other aspects about RLF report (Issues not covered by the previous sections) could be included in the table below.
Question 2-14: If there is anything missing on RLF report, companies can provide the issues in the table below.
	Company name
	Comments

	Ericsson
	We think it is also beneficial to include available Bluetooth and WLAN measurements as part of RLF report, like LTE. 
	[[	logMeasResultListBT-r15			LogMeasResultListBT-r15				OPTIONAL,
		logMeasResultListWLAN-r15		LogMeasResultListWLAN-r15			OPTIONAL
	]]

	CMCC
	Agree with Ericsson

	Nokia, Nokia Shanghai Bell
	In our understanding that was agreed


<Placeholder for a summary >
For Question2-14, 3 companies think available Bluetooth and WLAN measurements should be included RLF report, like LTE.
Proposal 2-11: Support available Bluetooth and WLAN measurements report in RLF report.
2.3 Successful Handover Report
2.3.1 Background
According to TR37.816 [3], the MRO function in NR could be enhanced to provide a more robust mobility via reporting failure events observed during successful handovers. A solution to this problem is to configure the UE to compile a report associated to a successful handover comprising a set of measurements collected during the handover phase, i.e. measurement at the handover trigger, measurement at the end of handover execution or measurement after handover execution. The UE could be configured with triggering conditions to compile the Successful Handover Report, hence the report would be triggered only if the conditions are met. This limits UE reporting to relevant cases, such as underlying issues detected by RLM, or BFD detected upon a successful handover event.
The availability of a Successful Handover Report may be indicated by the Handover Complete message (RRCReconfigurationComplete) transmitted from UE to target NG-RAN node over RRC. The target NG-RAN node may fetch information of a successful handover report via UE Information Request/Response mechanism. In addition, the target NG-RAN node could then forward the Successful Handover Report to the source NR-RAN node to indicate failures experienced during a successful handover event. 
The information contained in the successful handover report may comprise:
	-	RLM related information 
-	RLM related timers (e.g. T310, T312)
-	Measurements of reference signals used for RLM in terms of RSRP, RSRQ, SINR
-	RLC retransmission counter
-	Beam failure detection (BFD) related information
-	Detection indicators and counters (e.g. Qin and Qout indications)
-	Measurements of reference signals used in BFD in terms of RSRP, RSRQ, SINR
-	Handover related information
-	Measurements of the configured reference signals at the time of successful handover
-	SSB beam measurements
-	CSI-RS measurements
-	Handover related timers (e.g. T304)
-	Measurement period indication, i.e. measurements are collected at handover trigger, at the end of handover execution or just after handover execution


Upon reception of a Successful HO Report, the receiving node is able to analyse whether its mobility configuration needs adjustment. Such adjustments may result in changes of mobility configurations, such as changes of RLM configurations or changes of mobility thresholds between the source and the target. In addition, target NG RAN node, in the performed handover, may further optimize the dedicated RACH-beam resources based on the beam measurements reported upon successful handovers.
2.3.2 Questions
According to the contributions provided to RAN2#107[15][20][ 31] [32], some companies support the Successful Handover Report and some companies not. So first we should discuss whether it is necessary to introduce the parameters involving Successful Handover Report in Uu-interface.
Companies are invited to share their comments on the questions below.
Question 3-1: Whether it is necessary to introduce the parameters involving Successful Handover Report in Uu-interface? Please give the reason.
	Company name
	Yes/No
	Comments

	Ericsson
	Yes
	In the FR-2 frequencies, the UE is expected to have more sensitive mobility wherein the RLM resources’ configuration plays a larger role than in FR1. In such scenarios, it is beneficial to have a method to learn more about the handover performance based on both successful and failed handovers. 
In case of successful handovers, the UE might receive the handover command when the radio link towards the serving cell is still quite bad i.e., when the timer T310 is still running. In such a case the UE stops and resets the timer and starts the RA procedure towards the target cell of the handover. Any further delay in sending the handover command would have resulted in RLF with cause ‘T310 expiry’. Therefore, we believe that the UE can include measurements related to the RLM related parameters as part of a report to the target cell after the successful handover. Such RLM related parameters could include;
1) Status of T310 at the time of receiving the HO command
2) If the UE had issues in the UL (RLC re-transmission status)
3) ..
In addition to the RLM related parameters, the UE could also indicate if there was any stronger SSB than the one used for CFRA based RA procedure towards the target cell. The purpose of introducing CFRA in multiple beams was to ensure that the UE might perceive a different SSB/CSI-RS to be the strongest beam at the time of sending the RA preamble to the target cell compared to sending the measurement report to the source cell. Therefore, the CFRA resource used might still be non-optimal due to UE mobility and this might result in sub-optimal initial data link performance in the target gNB. Therefore, including the SSB/CSI-RS level measurements of the target cell will aid the target cell to optimize the link beam performance in the analogue beamforming scenarios which is common in FR2.
Based on the above, we think that the UE can include at least the following in the successful HO report.
1) RLM related parameters’ status (status of T310, status of RLC retransmission)
2) Strongest beam (SSB/CSI-RS) of the target cell while performing RA when this beam is not used for performing RA due to CFRA allocation strategy used by the target cell.
When to send such a ‘successful HO report’ and whether this report availability can be indicated like RLF report, RACH report etc. in ‘RRCReconfigurationComplete’ message can be further discussed.

	QUALCOMM
	No
	The detailed technical requirement of successful handover report 
Firstly, to have UE to report measurement of reference signaling used for RLM/BFD in terms of RSRP, RSRQ, SINR is not a valid requirement, because current standard spec doesn’t require UE to store RSRP/RSRQ/SINR for output as a part of RLM/BFD related resource measurement, hypothetical PDCCH BLER is specified as the measurement output.
Secondly, the old measurement of handover related resource on the configured reference signal (SSB/CSI-RS) of the target cell was already reported to NW in measurement report to trigger the handover procedures. To support successful handover report with measurement collection and report on handover related resource in such frequent way needs justification. 
Thirdly, we don’t think time is sufficient for UE to perform measurement collection during handover phase and indicate the availability in the RRCReconfiguationComplete. During this period, UE may not perform additional measurement except on target cell. The main task for UE is to acquire target cell and perform RACH.  Even if there is some measurement on the cell, it could be very limited due to the short timeline. In order to reduce the HO interruption, the upper layer generation of RRCReconfigurationComplete and UE performs synchronization and random access over the target cell can be done in parallel. The RRCReconfigurationComplete message content be already set when UE performs access over target cell. To require RRCReconfigurationComplete to indicate availability of successful handover measurement implicitly requires UE to have the two procedures in sequence which may bring the disadvantage of increasing handover interruption and high reporting overhead for UE.
This use case is not aligned with MDT agreement: In order to limit the impact on UE power consumption and processing, the UE measurement logging shall rely on the measurements that are available in R15 NR and existing in LTE MDT as baseline. So we don’t support successful HO report.

	Huawei, HiSilicon
	
	On one hand, we think successful HO report may be useful in case of FR2 mobility cases, just like Ericsson mentioned above. From network point of view, it may be beneficial to collect such reports and then do some optimizations on measurement parameters.
On the other hand, since succesful Hos are more common than failed Hos in real networks, we think it may bring some impacts to UE storage, measurement efforts. So it may require moer time to check these aspects.

	CMCC
	
	Agree with Ericsson and Huawei that successful HO report is useful, and optimization needs to reduce the UE’s memory occupation, e.g. only beam IDs or number that beams’ quality is good enough are recorded and reported.

	Nokia, Nokia Shanghai Bell
	Yes
	This Report can give information about handover that are not immediately accessible via L3 and RRC, as beam information at source and target cell.
The RACH report can be also considered as part of this Report

	CATT
	No
	There is no urgent need to optimize the non-failure radio link or mobility cases which may lead to more UE memory consumption and additional UE action of logging.
If this enhancement for Successful HO Report (non-failure radio link in this case) needs to be supported, other cases about “critical” states for “too-early HO” and “HO to wrong cell” also exist and should be optimized together.

	ZTE
	
	We cannot identify much gain in supporting successful HO report in current stage. Considering the limited time budget, maybe discussion on this topic can be postponed to Rel-17.

	OPPO
	No
	We agree with the comment from Qualcomm. From benefit perspective, we think whether the handover is successful has already been known by the network, and if the handover is successful, it means the network and parameters work quite well. Besides, from UE perspective, it would increase a lot overhead and effort. So we don’t want to support this at this stage.


<Placeholder for a summary>
For Question3-1, based on the feedback from companies, we conclude the following:
· 4 companies support the intention, the most important account is that it may be useful in case of FR2 mobility cases, but to reduce the impact on UE, we need more time to check the contents recorded and reported by the UE;
· 4 companies think no much gain to support it, and it will increase UE power consumption and processing which go against with the MDT agreement of relying on the measurements that are available in R15 NR.
Proposal 3-1: Whether to support Successful Handover Report is FFS and needs more discussion.

[bookmark: OLE_LINK2][bookmark: OLE_LINK1]If Successful Handover Report can be supported, some parameters could be recorded and reported to the network, which include:
a) RLM related information 
a1) 	RLM related timers (e.g. T310, T312)
a2) 	Measurements of reference signals used for RLM in terms of RSRP, RSRQ, SINR
a3) 	RLC retransmission counter
b)	Beam failure detection (BFD) related information
b1) 	Detection indicators and counters (e.g. Qin and Qout indications)
b2) 	Measurements of reference signals used in BFD in terms of RSRP, RSRQ, SINR
c) Handover related information
c1) 	Measurements of the configured reference signals at the time of successful handover
-	SSB beam measurements
-	CSI-RS measurements
c2) 	Handover related timers (e.g. T304)
c3) 	Measurement period indication, i.e. measurements are collected at handover trigger, at the end of handover execution or just after handover execution
Question 3-2: If Successful Handover Report is supported, which parameters are sent to the NW by the UE? 
	Company name
	Support parameters’ number
	Comments

	Ericsson
	At least a1, a3, c1
	We have provided the motivation behind these parameters in previous question

	QUALCOMM
	No
	See comments for Question 3-1

	Huawei, HiSilicon
	
	If successful HO report is to be supported, we think c3 is considerable.

	CMCC
	At least c1, and 
	Optimization to reduce UE’s memory occupation could be considered.

	Nokia, Nokia Shanghai Bell
	c1
	We were thinking about c1, with the addition of the last serving SSB / CSI-RS.

	CATT
	No
	

	ZTE
	
	Please refer to our comments for Question 3-1.

	OPPO
	No
	We don’t need to discuss this


<Placeholder for a summary >
For Question3-2, based on the feedback from companies, we conclude the following:
· 3 companies support c1) Measurements of the configured RS(SSB/CSI-RS) at the time of successful HO;
· 1 company supports c3) Measurement period indication;
· 1 company supports a1) RLM related timers (e.g. T310, T312) and a3) RLC retransmission counter.
Other parameters are not supported in RAN2 point of view.
Proposal 3-2: If Successful Handover Report is supported, measurement of the configured RS(SSB/CSI-RS) at the time of successful HO should be report to the network. Measurement period indication, RLM related timers and RLC retransmission counter could be considered further.
Other aspects about Successful Handover Report (Issues not covered by the previous sections) could be included in the table below.
Question 3-3: If there is anything missing on Successful Handover Report, companies can provide the issues in the table below.
	Company name
	Comments

	
	

	
	

	
	


<Placeholder for a summary >
No inputs here.
3	Summary
Based on the discussion in section 2, we conclude the followings:
<Placeholder for the summary>
For RACH report, we propose the following:
Proposal 1-1: One indicator is needed to differentiate the uplink carrier type, e.g.NUL/SUL for one RACH procedure. RAN2 can further discuss which of the following option is more desirable to capture the requirement:
Option1: Explicit method 
One bit indicator is included in the RACH report to indicate the uplink carrier type and the indicator is per RACH procedure granularity.
Option2: Implicit method
NUL/SUL RACH carrier related info is included in the RACH report to implicitly indicate the uplink carrier type.
FFS: what type of NUL/SUL RACH carrier related info is needed in RACH report, e.g. NR ARFCN of used RACH resources or other RACH related info.
Proposal 1-2: ‘Contention detection indication’ is included in the RACH report.
FFS: whether ‘Contention detection indication’ is per RACH attempt granularity or not can be further discussed.
Proposal 1-3: RAN2 confirm ‘Indexes of the SSBs and number of RACH preambles sent on each tried SSB listed in chronological order of attempts’ is included in the RACH report.
Proposal 1-4: ‘The frequency (NR ARFCN) of tried SSBs’ is not included in the RACH report.
FFS: whether any type of NUL/SUL RACH carrier related info is needed in RACH report can be further discussed, e.g. NR ARFCN of used RACH resources or other RACH related info.
Proposal 1-5: RAN2 confirm ‘Indication whether the selected SSB is above or below the rsrp-ThresholdSSB threshold’ is included in the RACH report and this indication is per RACH procedure granularity.
Proposal 1-6: RAN2 confirm ‘Elapsed time from the last measurement prior to the beam selection time’ is not included in the RACH report.
Proposal 1-7: Whether ‘Total number of fallbacks between Contention Based RACH Access (CBRA) and Contention Free RACH Access (CFRA)’ will be included in RACH report or not can be further discussed.
Proposal 1-8: At least the following RACH scenarios are applicable for RACH report:
- Initial access from RRC_IDLE;
- RRC Connection Re-establishment procedure;
- Handover;
- Request by RRC upon synchronous reconfiguration;
- Transition from RRC_INACTIVE;
FFS: whether ‘Beam failure recovery’ and ‘Request for Other SI’ RACH scenarios are also applicable for RACH report or not.
Proposal 1-9: Whether a list of RACH report is needed or not depends on the outcome of proposal 1-8.
Proposal 1-10: The following FFS can be considered in RACH report:
FFS1:Whether CSI-RS based measurements should also be considered in RACH report, if so, what kind of measurements should be added into the RACH report.
FFS2: Whether RACH type, e.g. 2-step RACH or 4-step RACH should be considered in RACH report.

For RLF report, we propose the following:
Proposal 2-1: Reuse the following RLF report parameters inherited from LTE for NR RLF report:
- The CGI of the last cell that served the UE (in case of RLF) or the target of the handover (in case of handover failure).
- The CGI of the cell towards which the UE wants to initiate re-establishment attempt.
- The CGI of the cell that served the UE at the last handover initialization.
- Time elapsed since the last handover initialization until the RRC connection failure.
- An indication whether the RRC connection failure was due to RLF or handover failure.
- C-RNTI allocated for the UE in the last serving cell.
- RLF trigger of the last RLF that was detected.
- Time elapsed from the RRC connection failure till RLF Report signalling.
Proposal 2-2: Whether to support recording and reporting BFD related measurements is FFS and needs more discussion.
Proposal 2-3: Add a new cause “BeamFailure RecoveryFailure” for RLF branch which in parallel with “t310-Expiry”, “randomAccessProblem” and “rlc-MaxNumRetx” and no BFR specific records are needed in RLF report.
Proposal 2-4: RAN2 confirm the beam level measurement associated to SSB/CSI-RS of both serving cell and neighbour cells can be included in RLF report.
Proposal 2-5: Whether to support collecting the beam level measurement results of a cell on which the UE performs reestablishment after RLF is FFS and needs more discussion.
Proposal 2-6: Only support SSB/CSI-RS based measurements records and no more measurements will be collected in RLF report based on other RS types.
Proposal 2-7: Whether to support the Handover type reporting in RLF report is FFS and needs more discussion.
Proposal 2-8: RAN2 confirm that at least the available uncompensated barometric pressure measurement, UE speeds and UE orientation can be reported as sensor information.
FFS：whether any other sensor information can be reported or not needs more discussion, e.g. UE altitude/ Other heading parameters (e.g. digital compass, gyroscope, etc.)
Proposal 2-9: The UE speed state info is not included in RLF report.
Proposal 2-10: Support sending the RLF report via different RAT.
Proposal 2-11: Support available Bluetooth and WLAN measurements report in RLF report.

For Successful Handover Report, we propose the following:
Proposal 3-1: Whether to support Successful Handover Report is FFS and needs more discussion.
Proposal 3-2: If Successful Handover Report is supported, measurement of the configured RS(SSB/CSI-RS) at the time of successful HO should be report to the network. Measurement period indication, RLM related timers and RLC retransmission counter could be considered further.
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