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1
Introduction
During the RAN2#98 meeting, there is not enough time to disucss what should be inclluded in the measurement reporting for NR. The chairman requested an email discussion to progress the details of what should be the content of the measurement reports. 
[98#32][NR] Measurement report content (Intel)


Progress details on the content of measurement reports


Outcome of the email can include proposals for agreement, identification of the main options, and questions to be asked to other groups.


Intended outcome: Report to the next meeting


Deadline:  Thursday 2017-06-08 

2    Discussion

Below captured the RAN2 agreements related to the content of measurement report so far:
· Measurement report will contain cell measurements (96)
· Support reporting of individual beam measurement i.e. that network can configure the UE to report the N best beams. Actual beam result may be reported (as in LTE) (97)

· In NR, as in LTE, it should be possible to include cell quality (e.g. RSRP and/or RSRQ) in the measurement report. (97bis)

· UE can indicate the SS block identifier (terminology to be confirmed by RAN1 LS) of x best beams where x is configurable in measurement reports triggered by the events on SS block. (97bis)

· SS block identifier is not included in measurement reporting triggered by CSI-RS events (98)

· SS block identifier can be included in measurement reporting triggered by event A1-A6 for measurement reporting triggered by NR-SS events (98)

· For SS based events, the UE report the beams in the order of quality. (98)

· CSI-RS identifier can be included in measurement reporting triggered by event A1-A6 for measurement reporting triggered by CSI-RS events (98)

· for CSI-RS based events, the UE report the beams in the order of quality. (98)

During meeting #98, it was discussed to FFS the following issues:

· FFS: How to select the x best beams to be included in the report.

· FFS Whether x is the same value for the triggered cell and the non triggered cells.

· FFS: For A1-A6 events triggered by CSI-RS, the cell quality derived from NR-SS from the same cell can be included in the measurement report if available based on other measurements that have been configured.

2.1
Common to NR-SS and CSI-RS
Q1: Should the measurement identity where the associated measurement configuration triggered the reporting is being performed be included in the measurement report as in LTE?
	Company name
	Yes/No

	Intel
	Yes

	MediaTek
	Yes

	ZTE
	Yes

	LG
	Yes

	Nokia
	Yes

	Qualcomm
	Yes, same as LTE

	Panasonic
	Yes

	CATT
	yes

	Lenovo&MotoM
	Yes

	OPPO
	Yes

	Ericsson
	Yes.

	Huawei, HiSilicon
	Yes

	ITRI
	Yes

	CMCC
	Yes


Observation 1: Among the 14 companies that provided feedback, all companies responded “Yes” on measurement identity where the associated measurement configuration triggered the reporting is being performed be included in the measurement report as in LTE
 Q2: Should cell measurement result of RSRP, RSRQ and/ or SINR be included in the measurement report as in LTE? Are they configurable by the network?
	Company name
	Yes/No

	Intel
	Yes, network should be able to independently configure all three to be reported

	MediaTek
	Yes. Yes. Note that the exact measurement quantities depend on RAN1.

	ZTE
	Yes, NW should be able to indicate which quantity to be reported as in LTE.

	LG
	Yes, cell quality (i.e. RSRP and/or RSRQ) and/or SINR can be included in the measurement report.

	Nokia
	Yes, any agreed measurement quantity should be configurable for reporting.

	Qualcomm
	RSRP and RSRP are fine to be configured to include as in LTE. But SINR may need further study. In LTE, CRS is wideband and always-on. But in NR, NR-SS is narrow band, and CSI-RS could be turned off. Their difference from CRS may bring issues for SINR measurement. For example, SINR measurement based on NR-SS may just refect SINR status of a small part of bandwidth, which may have large offset with cell SINR averaged in whole bandwidth. So, it should be discussed separately for NR-SS and CSI-RS. And we think it should be first discussed in RAN1/RAN4.

	Panasonic
	Yes, network should be able to configure UE to report the RSRP, RSRQ, and/or SINR (assuming SINR measurement are supported for NR-SS and CSI-RS) of a cell.

	CATT
	Yes, it is configurable what to be reported. The derivation of RSRP, RSRQ and SINR measurement quatities depends on RAN1.

	Lenovo&MotoM
	Yes, measurement quantity should be included in measurement report. Which quantity should be included depends on RAN1.

	OPPO
	Yes, network should be able to configure whether UE reports them.

	Ericsson
	Yes. As in LTE, from a RAN2 perspetive, the network should be able to select both the trigger quantity and the report quantity. The exact quantity(ies) to be used and/or reported depends on the exact quantity(ies) that are defined by RAN1.

	Huawei, HiSilicon
	Yes, it should be configurable

	ITRI
	Yes, NW should be able to configure the measurement quanity it needs in the corresponding measurement report.

	CMCC
	Yes, network should be able to configure UE reporting RSRP, RSRQ and SINR independently, same as LTE.


Observation 2: All 14 companies reponsed “Yes” on cell measurement quantity should be included in the measurement report as in LTE. Most companies are ok to have RSRP, RSRQ and SINR to be configurable. Some companies would like to wait for RAN1 to decide what measurement quantity will be supported by RAN1
Q3: Shoud maxReportCells be supported to indicate the maximum number of cell to be reported by the UE as in LTE? 

	Company name
	Company view 

	Intel
	Yes, it should be supported 

	MediaTek
	Yes

	ZTE
	Yes

	LG
	Yes

	Nokia
	Yes

	Qualcomm
	Yes, same as LTE

	Panasonic
	Yes

	CATT
	Yes

	Lenovo&MotoM
	Yes

	OPPO
	Yes

	Ericsson
	Yes, as in LTE.

	Huawei, HiSilicon
	Yes, it should be configurable

	ITRI
	Yes

	CMCC
	Yes


Observation 3: All 14 companies express the support of maxReportCells to indicate the maximum number of cells to be reported by the UE as in LTE
 Q4: For which cells should the cell quality be included in the measurement report? E.g.

1 PCell

2 SCells

3 Whitelist cells

4 Exclude blacklist cells

5 Triggered cells where the corresponding TTT is expired

6 Non-triggered cells where the corresponding TTT has triggered

7 M highest measured cell quality of the neighbouring cells

	Company name
	Company view 

	Intel
	1-6 only as in LTE. 

	MediaTek
	1-6 only, as in LTE. If a cell is among “M highest” but its cell quality is not high enough to start TTT, it does not make sense to report this cell, so 7 is not need.

	ZTE
	1-6 for event triggered reporting.Since we did not have much discussion on period reporting,it should be FFS for period reporting.


	LG
	At least for event based reporting: 
1. All serving cells, and
2. All cells in cellsTriggeredList
· Blacklisted cells cannot be included in the cellsTriggeredList. 
· If whitelist is configured, onlywhitelisted cell cen be included in the cellsTriggeredList.)


	Nokia
	1-5. We are not sure about the necessity to include 6. Furthermore, where does #7 come from? Have we discussed any use case for including that?

	Qualcomm
	1-6 only as in LTE. But it needs further clarfication for 6: what is “non-triggered cells where the corresponding TTT has triggered”?

	Panasonic
	1-6, plus the periodical report

	CATT
	1 to 5 as LTE. In our understanding, 5 is same as cellsTriggeredList in LTE and 3 has already been covered by 5. What does 6 mean? If the corresponding TTT has been triggered but not expired, the cell would not be included in measurement report in LTE. The same rule needs to be reused in NR. No need for 7.

	Lenovo&MotoM
	1-6 as in LTE

	OPPO
	1-6

	Ericsson
	In our view, at least 1, 2 and 5 should be included.

Concerning 3, following LTE baseline, we may need to clarify that cells in whitelistcells are elligeable to be included, since they can be “applicable” cells i.e. potentially triggered cells. This does not mean that the UE “should” necessarily include all whitelist cells that were detected and measured.

Concerning 4, if we follow the LTE baseline, blacklist cells cannot be considered in event evaluation. Hence, they are also not required to be reported.
Concerning 6, in LTE non-triggered cells are not explicitly excluded from measurement reports.
As some companies pointed out, 7 seems to be a bit unclear and requires further discussions.

	Huawei, HiSilicon
	1-6 as in LTE.

	ITRI
	1-5. The intention for including the non-triggered cells is not clear. 7 is not required.

	CMCC
	1-5 as in LTE. Meaning of 6 needs further clarification. Not clear on the motivation of 7.


Observation 4: For event triggered reporting, among 14 companies, all companies support to include PCell, SCells, triggered cells where the corresponding TTT has triggered and exclude blacklist cells in the measurement reporting 

Observation 5: For event triggered reporting, 13 companies out of 14 support to include whitelist cells in the measurement report. One company would like to clarify only applicable whitelist cells to be included in the measurement report 

Observation 6: For event triggered reporting, 9 companies out of 14 support to include non-triggered cells to be included in the measurement report. Two companies don’t think non-triggered cells is needed, three companies would like to have further clarification on what is non-triggered cells

Based on observation 6, further clarification on non-triggered cells where the cells corresponding TTT has triggered. According to LTE TS36.331, section 5.5.4.1, this cells are added into cellsTriggeredList. While one of the cell in the cellsTriggeredList has expired, the UE sends measurement report including triggered cells and non-triggered cell in cellsTriggeredList in LTE. 
Observation 7: For event trigger reporting, no companies support to include M highest measured cell quality of the neighbouring cells in the measurement report
Q5: The follow questions are applied to beam measurement:

a) Should beam measurement result be configurable to be included in the measurement report? (i.e., if not configured, only beam identifier will be reported)

b) If included, should the measurement result of RSRP, RSRQ and/ or SINR be configurable by the network?

c) If configurable, should the configuration from the eNB be able to configure the reporting quantity independently for cell measurement result, beam measurement result?
d) Should mean and variance of the beams information be included in the measurement report?
	Company name
	Yes/No

	Intel
	a) Yes
b) Yes, network should be able to independently configure all three to be reported

c) Independent configuration is ok

d) No, don’t see the need

	MediaTek
	a) Yes
b) Yes, and the network should configure reporting of the three quatities separately.
c) Yes
d) No. Cell quality is already a kind of “mean” value; variance is not needed.

	ZTE
	No for all, the main motivation of beam level reporting is to assist network to configure RACH to the UE.And according to the agreement, the UE report the beams in the order of quality. So from this perspective, the reporting of beam identifier is enough, beam level quality is not needed.


	LG
	No, if UE is configured to report beam result, UE reportsbeam identifier and results. If not, the UE reports only cell identifier and results.


	Nokia
	a) Yes
b) Yes
c) Yes, although we do not have a strong view here. We are fine to have it configurable
d) No. 

	Qualcomm
	We share ZTE’s view. In our understanding, RAN2 has not agreed to report beam level L3 RSRP/RSRQ/SINR. We should first discuss this point before discussing whether it is configurable.

	Panasonic
	a) Three cases can be configured: i) Report beam identifier only, ii) report beam identifier + beam quality, iii) no beam level information is reported

b) Yes

c) Yes

d) No

	CATT
	Based on the reporting beam ids with ranking, the network can select a suitable beam of target gNB for RACH during HO in the target gNB..  When the UE arrives in the target gNB, the beam quality may have changed anyway. We don’t see the need for including beam measurements results in the reporting. 



	Lenovo&MotoM
	a) Yes
b) Yes. the available quantity for reporting depends on RAN1.
c) Yes
d) No

	OPPO
	a) Yes

b) Yes

c) Yes

e) No, not needed.

	Ericsson
	a/ Yes, in our view it should be configurable. The purpose of reporting beam-level information can be contention-free RACH per beam in target or ping-pong vs. failure tradeoff.

The reporting of beam indication has been agreed in a previous meeting, in Spokane. The agreement is the following:

UE can indicate the SS block identifier (terminology to be confirmed by RAN1 LS) of x best beams where x is configurable in measurement reports triggered by the events on SS block.

The reporting of beam-level measurements based on configurable filter has been further agreed in the last meeting in Hangzhou. We reproduce below for convenience:

There is an additional configurable filter per beam of the beam level measurements output from the L1 filter for the purpose of reporting beam measurement results in RRC measurement reports.

Hence, in our view, the only open issue here is the configurability, as assumed by the rapporteur.

b/ Yes.

c/ Yes.

d/ Yes. We see some benefits in mobility performance even in the case the information reported for beams is compressed e.g. mean/variance for beam level measurements per cell. In our view this is about compression and should be taken together with the discussion about the “reporting of the number of good beams” in Q6.

	Huawei, HiSilicon
	a) Yes, it should be possible for the network to choose whether the UE only reports the identities of the RS or also the actual results.

b) Yes, the network should have the possibility to configure exactly what to report.

c) Reporting the same quantify could be the default.

d) If beam quality is reported, isn't this information already available?

	ITRI
	Agree with ZTE and Qualcomm. For the beam selection in a target cell during HO procedure, reporting beam identifier(s) only is sufficient.


	CMCC
	a) Yes. We think that reporting beam identifier in the order of quality is enough for network to configure contention-free RACH in target cell. But we are fine to make it configurable. Network could configure to report identifier only or identifier+beam quality, or no beam level information. 

b) Yes
c) Yes. Not clear why different reporting quantity is configured for beam and cell measurements, but we are fine to make it configurable. 
d) No. If beam quality is reported, the mean and variance of the beams information are not needed.

	LG
	A configurable threshold is needed for UE to determine ‘good beam’ so that the UE can report the identifier of the ‘good beam’ via MR. However, gNB doesn’t need to know how many good beams there are in the neighbour cell.


Observation 8: Among 14 companies, 10 companies support configurable beam measurement result by the network. 4 companies think that beam measurement is not needed to be included in the measurement report at all

Observation 9: 8 companies provided feedback supporting configurable measurement result of RSRP/RSRQ and SINR. One company mentioned the measurement quantities should be defined by RAN1

Observation 10: 8 companies provided feedback supporting beam measurement and cell measurement result to be configured independently by the network. One company expresses the default configuration should be the same for beam and cell measurement

Observation 11: 13 out of 14 companies don’t see the need to include mean and variance of the beams information be included in the measurement report. One company sees benefit to include it

Q6: Number of good beams (SS blocks or CSI-RS resources) to represent the number of fall back opportunity within a cell is included in the measurement report? A threshold can be used to determine “Good” which can be configurabled by the network. 
	Company name
	Company view 

	Intel
	Supported if not all beams values are included in the measurement report for neighbouring cells.

	MediaTek
	Can be optionally included when beam quality is only partially or not reported.

	ZTE
	Not supported, if the NW really care about the beam level measurement info, it is more useful to configure the UE toinculdebeam identifier list in the report, which can help NW to make a proper HO decision and to configure RACH to the UE, we may not need to introduce this new parameter.

	Nokia
	Not needed. The UE should report up to N highest quality, detectable beams. N is configured by the network. There is no point in including an arbitrarily chosen number of so-called “good beams”. If the network gets N beams and their corresponding quality, it can derive sufficient information to take “good” decisions.

	Qualcomm
	No, reporting number of good beams is redundant because we have agreed that UE could feedback indices of good beam in order of quality, which could already provide number of good beams

	Panasonic
	No need. The usage of this information is not clear

	CATT
	Not necessary. The exact number of “good beam“ is not required for configuration of HO. 



	Lenovo&MotoM
	Not supported. gNB already has the x best beams information which is sufficient for gNB to make a decision of mobility and parameter configuration.

	OPPO
	Not needed. Network should be able to pick “good” beams from beam measurement report.

	Ericsson
	In our view reporting the number of beams is not needed.

UE can be configured to report beam measurements, up to X best beams (possibly based on some threshold for reporting “good” beams only, absolute or relative). In the case we want to reduce the overhead in the measurement reports, beam indications can be used instead. In our understanding, reporting “number of beams per cell” go yet one step forward in this overhead reduction. Hence, if we treat that, we should also consider other possibilities such as statistcs of beam measurements.

	Huawei, HiSilicon
	No, we have the same understanding like Qualcomm.

	ITRI
	Not supported. The UE already reports the x beams in the order of quality, which would be sufficient for NW decision.

	CMCC
	No. As in Q6, UE already can be configured to report beam results (identifier or identifier+quality). Reporting number of good beams is redundant.


Observation 12: 11 companies do not support to include the number of good beams in the measurement report. 2 companies support

2.2
When event is triggered based on NR-SS
Q7: For which cells should the SS block identity/SS block quality be included in the measurement report? E.g.
1 PCell

2 SCells

3 Whitelist cells

4 Exclude blacklist cells

5 Triggered cells where the corresponding TTT is expired

6 Non-triggered cells where the corresponding TTT has triggered

7 M highest measured cell quality of the neighbouring cells

	Company name
	Company view 

	Intel
	5 only. Potentially 6. SS block identity is used to assist network to configure RACH to the UE, so only potential target cell is needed.

	MediaTek
	5 only. As Intel points out, SS block identity is used to facilitate RACH configuration for UE, so only potential target cell is considered. Moreover, reading SS block identity may involve PBCH decoding, and UE is not expected to read SS block identities from multiple cells simulataneously.

	ZTE
	5 and 6. Triggered cell may not the cell has the highest quality, every cell in the report can be a potential target cell.

	LG
	All cells in cellsTriggeredList

	Nokia
	1 and 5. PCell can be potentially configurable by the NW (i.e. not always/by default included). Usually it is beneficial to have serving cells’ measurement results in order to take proper decisions.

	Qualcomm
	Only 5. SS block identity is just used to assist network to configure RACH to the UE. We don’t see any benefit/scenarios, which requires to report SS block index of non-triggered cells.

	Panasonic
	5 only, as the motivation of reporting beam quality is to facilitate the RACH resource reservation in the target cell.

	CATT
	As beam reporting is used for the network to select a suitable beam of target gNB for HO, 5 is enough. And triggered cells may belong to PCell and/or SCells.

	Lenovo&MotoM
	5 only. It is sufficient to include potential target cell triggering report.

	OPPO
	5 and 6

	Ericsson
	At least for 1 and 5 indexes / measurements should be included.
Potentially 6, although we need to clarify the restriction that this is valid only for cells whose “TTT has triggered”.

In general beam information is relevant for any cell whose measurements are included in measurement reports.

	Huawei, HiSilicon
	5 and 6. Since the beam information is used to help the network to configure rach resource, we can only include beam information in candidate handover target cells. 6 is the cells triggered report previously, it may be also the candidate handover target cells.

	ITRI
	5 only.

	CMCC
	At least 5. Meaning of 6 needs further clairifcation. 
For 1 and 2, serving cell beam information is related to intra-cell beam management, which may be reported through L1.


Observation 13: All 14 companies support to include SS block identity/ SS block quality for triggered cells where the corresponding TTT is expired

Observation 14: 5 companies support to include SS block identity/ SS block quality for non-triggered cells. The remaining 9 companies think it is not needed

Observation 15: 3 companies support to include SS block identity/ SS block quality for PCell and one company supports to include SCell

Q8: For each cell for which SS block identity/SS block quality is to be included in the measurement report, how to select the x best SS blocks to be included in the report? Should x be different from N (number of SS blocks to derive cell quality)? Is x configurable? 
Option 1: the highest x measured quality SS blocks of each cell

Option 2: include the SS blocks used to calculate cell quality (i.e. up to the highest x measured quality beams above a threshold of each cell, where x = N)

Option 3: include up to the highest x measured SS blocks within an offset from the strongest SS block
Option 4: other option?
	Company name
	Most prefer option 
	Most not prefer option

	Intel
	Option 1 or 2
Option 1: x can be configured different from N. Option 2: same as N
	Option 3

	MediaTek
	We prefer Option 2.

Option 1 is acceptable but we have some concerns. Option 1 allows UE to report beams that are not used to trigger measurement report. This may cause future complexity, e.g. the network could, based on the reported measurement, make a decision that goes against the intention for the triggering
	Option 3: As a working assumption, we use “absolute” threshold to define good beams. Then it is strange to introduce relative threshold here

	 ZTE
	Option4:
include theup to x SS blocks, i.e. up to the highest x measured quality beams above a threshold of each cell, where x can be configured per frequency and x can be different from N

	Option 3

	LG
	Option 4: if x is configured, include up to the highest x beams above a threshold. If not, all beams above a threshold.
	Option2: If all beam results used to derive the cell quality are included in the MR, the cell quality doesn’t need to be included in the MR, because gNB also is able to derive the cell quality from the reported beam results.

	Nokia
	Option 1: UE reports X best detectable beams, according to the NW configuration. X may be different than N.
	

	Qualcomm
	Option 4:

We prefer other option: include up to the highest x measured SS blocks which are above absolute threshold.

We think this option will be most similar to the agreed working assumption on how to select beams for cell quality dervation: “Average of up to best N of the detected beams above absolute threshold.”  
	Option 1 because highest x measured SS blocks may include “bad” beams whose quality is lower than threshold. Reporting “bad” beam indices is useless but just increasesoverhead.
And Option3 is also not preferred because as indicated by MediaTek, we have agreed to use “absolute” threshold to define good beams. It will be strange to introduce relative threshold here.

	Panasonic
	Option 1, x is configurable but cannot be larger than N.

Option 2 is also acceptable.
	Option 3

	CATT
	Option 1 or Option 3. X to be configurable independent of N.
	Option 2

	Lenovo&MotoM
	Option 4: up to best x detected beams above absolute threshold. Both x and threshold are configurable.
	

	OPPO
	Option 4. 
X best beams above threshold should be included and x should be configurable, and N would be a default value.


	Option 3

	Ericsson
	We would prefer option 1 i.e. the highest x measured quality SS blocks of each cell.

However, in our view it would be fine to discuss whether some threshold-based solution for the selection of X beams could be adopted (e.g. option 4).
	Option 2.

We do see the benefit in forbidding the network to possibly configure x different from N (e.g. N<X).

	Huawei, HiSilicon
	Option 2 seems sufficient.
	Option 3.

	ITRI
	Option 2: There should be a tight relationship between the beams for cell quality derivation and the beams for beam reporting. A common solution for beam selection/consolidation and beam reporting is better to reduce the unnecessary complexity.
	Option 3. We already agreed to have an absolute threshold for the detected beams. It is not reasonable to introduce relative threshold here.

	CMCC
	Option 2. We think it is reasonable to reuse “N” of cell quality derivation for beam reporting 
	Option 3. Additional relative threshold is not necessary.


Summary of preference:

	
	Supporting companies
	No supporting companies

	Option 1: highest x of each cell
	5
	1

	Option 2: reuse SS block used in cell quality calculation where x = N
	6
	3

	Option 3: include up to the highest x measured SS blocks within an offset from the strongest SS block
	1
	9

	Option 4: option 2 with X and N are configured seperately
	5
	-


Observation 16: 5 companies support option 1 where highest x measured quality SS blocks of each cell to be included in the measurement report if configured. 6 companies support option 2 where reusing the same number of SS blocks used to caluate cell quality (i.e. x = N). 5 companies support option 2 with x configured separately from N 

Q9: Continuing from Q7, if SS block identity/SS block quality for non triggered cells is included in the measurement report, whether x is the same value for the triggered cell and the non triggered cells? 
	Company name
	Company view (same or different)

	Intel
	Same

	MediaTek
	Same (for easier configuration)

	ZTE
	Same, don’t see the need for different values
x (up to highest x ) can be configured per frequency.

	LG
	Same. We cannot see any reason to distinguish between them.

	Nokia
	As stated above, we do not see the need for reporting beams of non-triggering cells. If companies are able to convincingly outline why would it be needed, then the value ‘x’ should be simply up to the NW configuration.

	Qualcomm
	As indicated in our comments for Q7, we don’t think non-triggered cells need to report SS block identity. 

	CATT
	We don’t see the need to include non-triggered cells in measurement reporting. However, for all cells in triggered list(e.g. similar as cellsTriggeredList in LTE), the same value x is applied.

	Lenovo&MotoM
	Same if non triggered cell is included.

	OPPO
	Same

	Ericsson

	In our view, we cannot decide whether this is the same or not before agreeing that it is useful to include non-triggered cells in measurement reports. 
If that is agreed, we agree with Nokia that it makes sense that the network should be able to configure the number of beams that can be reported.

	Huawei, HiSilicon
	Same

	ITRI
	Same.

	CMCC
	Same


Observation 17: 10 companies think that same x should be used for non-triggered cells and triggered cells. One company think that x can be configured per frequency. 3 companies do not support to include non-triggered cells in the measurement report

2.3
When event is triggered based on CSI-RS
Q11: For which cells should the CSI-RS resource identifier/CSI-RS resource quality be included in the measurement report?E.g.
1 PCell

2 SCells

3 Whitelist cells

4 Exclude blacklist cells

5 Triggered cells where the corresponding TTT is expired

6 Non-triggered cells where the corresponding TTT has triggered

7 M highest measured cell quality of the neighbouring cells

	Company name
	Company view 

	Intel
	5 only. Potentially 6.

	MediaTek
	5 only

	ZTE
	5 and 6

	LG
	All cells in cellsTriggeredList

	Nokia
	What happened to Q10?:)
1 and 5. PCell if configured by the NW. 5. – to be consistent with NR-SS. In general, we do not see any particular reason to largely distinguishCSI-RS reporting details from NR-SS. 

	Qualcomm
	Only 5. Similar principle as our comments to Q7

	Panasonic
	5 only

	CATT
	5 only, same as Q7.

	Lenovo&MotoM
	5 only.

	OPPO
	5 and 6

	Ericsson
	In our view, at least 1, 2 and 5 should be included.

Concerning 3, following LTE baseline, we may need to clarify that cells in whitelistcells are elligeable to be included, since they can be “applicable” cells i.e. potentially triggered cells. This does not mean that the UE “should” necessarily include all whitelist cells that were detected and measured.

Concerning 4, if we follow the LTE baseline, blacklist cells cannot be considered in event evaluation. Hence, they are also not required to be reported.

Concerning 6, in LTE non-triggered cells are not explicitly excluded from measurement reports.

As some companies pointed out, 7 seems to be a bit unclear and requires further discussions.

	Huawei, HiSilicon
	5 and 6, Same as SS.

	ITRI
	5 only.

	CMCC
	At least 5. Meaning of 6 needs further clarification. Same as SS


Observation 18: All 14 companies support to include CSI-RS resource identifier/CSI-RS resource quality for triggered cells where the corresponding TTT is expired

Observation 19: 5 companies support to include CSI-RS resource identifier/CSI-RS resource quality for non-triggered cells. The remaining 9 companies think it is not needed

Observation 20: 3 companies support to include CSI-RS resource identifier/CSI-RS resource quality for PCell and one company support to include SCell

Q12: For each cell for which CSI-RS resource quality is to be included in the measurement report, how to select the x best CSI-RS resources to be included in the report? Should x be different from N (number of beams to derive cell quality)?

Option 1: the highest x measured quality of CSI-RS resources of each cell

Option 2: include the CSI-RS resources used to calculate cell quality (i.e. up to the highest x measured quality beams above a threshold of each cell, where x = N)

Option 3: include up to the highest x measured CSI-RS resource within an offset from the strongest CSI-RS resource

Option 4: other option?
	Company name
	Most prefer option 
	Most not prefer option

	Intel
	Option 1 or 2

Option 1: x can be configured different from N. Option 2: same as N
	Option 3

	MediaTek
	Option 2 (Please refer to our answer to Q8)
	Option 3

	ZTE
	Option4:
include the up to x CSI-RS resources, i.e. up to the highest x measured quality beams above a threshold of each cell where x can be configured per frequency and x can be different from N
	Option 3

	LG
	Option 4: if x is configured, include up to the highest x beams above a threshold. If not, all beams above a threshold.
	Option2: If all beam results used to derive the cell quality are included in the MR, the cell quality doesn’t need to be included in the MR, because gNB also is able to derive the cell quality from the reported beam results.

	Nokia
	Option 1: UE reports X best beams, according to NW configuration.
	

	Qualcomm
	Option 4:

We prefer other option: include up to the highest x measured CSI-RS resources which are above absolute threshold. 

We think this option will be most similar to the agreed working assumption for how to select beams for cell quality dervation: “Average of up to best N of the detected beams above absolute threshold.”  
	Option 1 because highest x measured CSI-RS resources may include “bad” beams whose quality is lower than threshold. Reporting “bad” beam indices is useless but just increases overhead.

And Option3 is also not preferred because as indicated by MediaTek, we have agreed to use “absolute” threshold to define good beams. It will be strange to introduce relative threshold here.

	Panasonic
	Option 1, x is configurable but cannot be larger than N
Option 2 is also acceptable
	Option 3

	CATT
	Option 1 or option 3. X to be configurable independent from N.
	Option 2

	Lenovo&MotoM
	Option 4: up to best x detected beams above absolute threshold. Both x and threshold are configurable.
	

	OPPO
	Option 4. X best beams above threshold should be included and x should be configurable, and N would be a default value.


	Option 3

	Ericsson
	We would prefer option 1 i.e. the highest x measured quality SS blocks of each cell.

However, in our view it would be fine to discuss whether some threshold-based solution for the selection of X beams could be adopted (e.g. option 4).
	Option 2.

We see no motivation to fordibe the network to possibly configure x different from N. That allows a configuration where N=1 and X>1.

	Huawei, HiSilicon
	Option 2
	Option 3

	ITRI
	Option 2: There should be a tight relationship between the beams for cell quality derivation and the beams for beam reporting. A common solution for beam selection/consolidation and beam reporting is better to reduce the unnecessary complexity.
	Option 3. We already agreed to have an absolute threshold for the detected beams. It is not reasonable to introduce relative threshold here.

	CMCC
	Option 2, same as SS
	Option 3, same as SS


Observation 21: Same as NR-SS, for CSI-RS, 5 companies support option 1 where highest x measured quality CSI-RS of each cell to be included in the measurement report if configured. 6 companies support option 2 where reusing the same number of SS blocks used to calculate cell quality (i.e. x = N)

Q13: Continuing from Q11, if CSI-RS resource identifier /CSI-RS resources qualityfor non triggered cells is included in the measurement report, whether x is the same value for the triggered cell and the non triggered cells? 
	Company name
	Company view 

	Intel
	Same

	MediaTek
	Same

	ZTE
	Same
x (up to highest x ) can be configured per frequency.

	LG
	Same. We cannot see any reason to distinguish between them.

	Nokia
	As pointed out above – we do not see the need for reporting beams of non-triggering cells.

	Qualcomm
	As indicated in our comments for Q11, we don’t think non-triggered cells need to report CSI-RS resource identifier. 

	CATT
	Same as Q9. We don’t see the need to include non-triggered cells in measurement reporting. However, for all cells in triggered list(e.g. similar as cellsTriggeredList in LTE), the same value x is applied.

	Lenovo&MotoM
	Same if non triggered cell is included.

	OPPO
	Same

	Ericsson
	If we agree that it is useful to include non-triggered cells in measurement reports, it makes sense that the network is able to configure the number of beams that can be reported.



	Huawei, HiSilicon
	Same.

	ITRI
	Same

	CMCC
	Same


Observation 22: Same as NR-SS, for CSI-RS, 10 companies think that the same x should be used for non-triggered cells and triggered cells. One company think that x can be configured per frequency. 3 companies do not support to include non-triggered cells in the measurement report

Q14: Should it be possible for the cell quality derived from NR-SS for the same cell to be included in a measurement report triggered based on CSI-RS, if the NR-SS measurement is available? (i.e. the UE doesn’t perform additional measurement for NR-SS) If possible to include, should it be configurable whether to report it.
	Company name
	Company view 

	Intel
	No. The NR-SS value may not be up to date when event is triggered based on CSI-RS. CSI-RS measurement should give network more accurate measurement result than NR-SS.

	MediaTek
	No. (agree with Intel)

	ZTE
	Yes. This can help the network to get more neighbour cell measurement results in one report and make a proper handover decision.

	LG
	Yes. The cell quality based on CSI-RS is not comparable to the cell quality based on NR-SS. So if the cell quality derived from NR-SS is included in the MR triggered by CSI-RS, it can be useful for comparison between the triggered cell and another cell which doesn’t support the CSI-RS.

	Nokia
	Intel has a point. Preferably No, but we do not have a strong stance here.

	Qualcomm
	No. As indicated by Intel, NR-SS measurement may be out of date when event is triggered based on CSI-RS. And we have not seen any solid analysis or simulation to show the benefit clearly. 

	Panasonic
	No. Same view as Intel.

	CATT
	Yes. For example, the network may configure A3 with CSI-RS while A4 with NR-SS on f1. In this case, if A3 is triggered, the UE can report available NR-SS measurement result of the serving cell and neighbour cells in a measurement reporting to assist network to make a proper handover decision.

	Lenovo&MotoM
	No. Agree with Intel

	OPPO
	No. Agree with Intel

	Ericsson
	In our view including that information could be useful, however before agreeing on that, we would prefer to discuss in details the scenarios where the UE is anyway measuring both CSI-RS and SS. Hence, since that is an optimization, we should maybe postpone discussions until the specifications become more populated.

	Huawei, HiSilicon
	Yes. CSI-RS and NR-SS reflect the different coverage which can be achieved by different beamforming. At least, the UE will have to read SI from common channels, including change notification, and their quality is reflected by NR-SS. Also, RA response may use the NR-SS. If measurements are also configured for NR-SS there will be up to date values for NR-SS anyway.

	ITRI
	No. Agree with Intel and the benefit to include NR-SS measurement in a CSI-RS triggered measurement report is no clear.

	CMCC
	Yes. If NR-SS measurement is aviable when CSI-RS based event is triggered, network should be able to configure UE reporting NR-SS based measurements. It can help network understand the coverage of broadcast channel and make a propoer handover decision. In this case, whether NR-SS measurement is sufficient (meet the accuracy requirements) should depend on RAN1/4 discussion.


Observation 23: 8 companies do not support to include the cell quality derived from NR-SS for the same cell to be included in a measurement report triggered based on CSI-RS, if the NR-SS measurement is available. 5 companies prefer to be able to include the cell quality derived from NR-SS for the same cell to be included in a measurement report triggered based on CSI-RS. One company prefers to postpone this discussion
3
Conclusion
Base on the discussion from the email discussion, below are the observations summarize companies view and follow by proposals.
The following proposals apply to event trigger based on both NR-SS and CSI-RS
Observation 1: Among the 14 companies that provided feedback, all companies responded “Yes” on measurement identity where the associated measurement configuration triggered the reporting is being performed be included in the measurement report as in LTE
Proposal 1: Measurement report includes the measurement identity of the associated measurement configuration that triggered the reporting 
Observation 2: All 14 companies reponsed “Yes” on cell measurement quantity should be included in the measurement report as in LTE. Most companies are ok to have RSRP, RSRQ and SINR to be configurable. Some companies would like to wait for RAN1 to decide what measurement quantity will be supported by RAN1
Proposal 2: Cell measurement quantities (RSRP, RSRQ and SINR) can be included in the measurement report. RAN1 to confirm the cell measurement quantities to be supported
Proposal 3: The cell measurement quantities to be included in the measurememt report are configurable by the network

Observation 3: All 14 companies express the support of maxReportCells to indicate the maximum number of cells to be reported by the UE as in LTE
Proposal 4: maxReportCells is supported to indicate the maximum number of neighbour cell to be reported by the UE 
Observation 4: For event triggered reporting, among 14 companies, all companies support to include PCell, SCells, triggered cells where the corresponding TTT has triggered and exclude blacklist cells in the measurement reporting 
Observation 5: For event triggered reporting, 13 companies out of 14 support to include whitelist cells in the measurement report. One company would like to clarify only applicable whitelist cells to be included in the measurement report 

Proposal 5: For event triggered reporting:

· PCell and SCells cell quality are always included in the measurement report
· Include cells in the cellsTriggeredList in the measurement report and prioritise triggered cells  over non-triggered cells (if non-triggered cells agreed to be included)
· Exclude blacklist cells from the measurement report

· If whitelisted cells are provided, only include whitelisted cells in the measurement report
Observation 6: For event triggered reporting, 9 companies out of 14 support to include non-triggered cells to be included in the measurement report. Two companies don’t think non-triggered cells is needed, three companies would like to have further clarification on what is non-triggered cells
Observation 7: For event trigger reporting, no companies support to include M highest measured cell quality of the neighbouring cells in the measurement report
Observation 8: Among 14 companies, 10 companies support configurable beam measurement result by the network. 4 companies think that beam measurement is not needed to be included in the measurement report at all
Proposal 6: Beam measurement (based on NR-SS and CSI-RS) can be included in the measurement report and can be configured by the network (i.e. network configures the UE to report beam identifier only, beam measurement result and identifier, or no beam reporting)

Observation 9: 8 companies provided feedback supporting configurable measurement result of RSRP/RSRQ and SINR. One company mentioned the measurement quantities should be defined by RAN1
Proposal 7: RSRP, RSRQ and SINR can be configured by the network for beam measurement reporting (if RAN1 supports these measurement quantities for beam measurements)
Observation 10: 8 companies provided feedback supporting beam measurement and cell measurement result to be configured independently by the network. One company expresses the default configuration should be the same for beam and cell measurement
Proposal 8: beam measurement and cell measurement result to be configured independently by the network

Observation 11: 13 out of 14 companies don’t see the need to include mean and variance of the beams information be included in the measurement report. One company sees benefit to include it
Observation 12: 11 companies do not support to include the number of good beams in the measurement report. 2 companies support
The following proposals apply to event trigger based on NR-SS
Observation 13: All 14 companies support to include SS block identity/ SS block quality for triggered cells where the corresponding TTT is expired

Proposal 9: Include SS block identity/ SS block quality for triggered cells 

Observation 14: 5 companies support to include SS block identity/ SS block quality for non-triggered cells. The remaining 9 companies think it is not needed

Proposal 10: Discuss wheather to include non-triggered cells for SS block identity/ SS block quality result

Observation 15: 3 companies support to include SS block identity/ SS block quality for PCell and one company supports to include SCell

Proposal 11: PCell and SCell SS block identity/ SS block quality result is not included in the measurement report

Observation 16: 5 companies support option 1 where highest x measured quality SS blocks of each cell to be included in the measurement report if configured. 6 companies support option 2 where reusing the same number of SS blocks used to caluate cell quality (i.e. x = N). 5 companies support option 2 with x configured separately from N 

Proposal 12: Discuss the three options below to select x best SS blocks to be included in the measurement report for each cell for which SS block identity/ SS block quality is to be included:

· Option 1: the x SS blocks with the highest measured SS block quality 
· Option 2: the SS blocks used to calculate cell quality (i.e. up to the highest x measured quality beams above a threshold of each cell, where x = N)
· Option 3: Option 2 but x is configured separately with N

Observation 17: 10 companies think that same x should be used for non-triggered cells and triggered cells. One company think that x can be configured per frequency. 3 companies do not support to include non-triggered cells in the measurement report
Proposal 13: x (number of SS blocks to be reported) should be the same for triggered cells and non-triggered cell (if supported). FFS if x should be configured per frequency

The following proposals apply to event trigger based on CSI-RS
Observation 18: All 14 companies support to include CSI-RS resource identifier/CSI-RS resource quality for triggered cells where the corresponding TTT is expired

Proposal 14: Include CSI-RS resource identifier/CSI-RS resource quality for triggered cells 

Observation 19: 5 companies support to include CSI-RS resource identifier/CSI-RS resource quality for non-triggered cells. The remaining 9 companies think it is not needed

Proposal 15: Discuss wheather to include non-triggered cells CSI-RS resource identifier/CSI-RS resource quality result

Observation 20: 3 companies support to include CSI-RS resource identifier/CSI-RS resource quality for PCell and one company support to include SCell

Proposal 16: PCell and SCell CSI-RS resource identifier/CSI-RS resource quality result is not included in the measurement report
Observation 21: Same as NR-SS, for CSI-RS, 5 companies support option 1 where highest x measured quality CSI-RS of each cell to be included in the measurement report if configured. 6 companies support option 2 where reusing the same number of SS blocks used to calculate cell quality (i.e. x = N)
Proposal 17: Discuss the three options below to select x best CSI-RS resource to be included in the measurement report for each cell for which CSI-RS resource identifier/CSI-RS resource quality is to be included:

· Option 1: the CSI-RS resources with the x highest measured CSI-RS resource quality
· Option 2: the CSI-RS resources used to calculate cell quality (i.e. up to the highest x measured quality beams above a threshold of each cell, where x = N)
· Option 3: Option 2 but x is configured separately with N

Observation 22: Same as NR-SS, for CSI-RS, 10 companies think that the same x should be used for non-triggered cells and triggered cells. One company think that x can be configured per frequency. 3 companies do not support to include non-triggered cells in the measurement report
Proposal 18: x (number of CSI-RS resource to be reported) should be the same for triggered cells and non-triggered cell (if supported). FFS if x should be configured per frequency

Observation 23: 8 companies do not support to include the cell quality derived from NR-SS for the same cell to be included in a measurement report triggered based on CSI-RS, if the NR-SS measurement is available. 5 companies prefer to be able to include the cell quality derived from NR-SS for the same cell to be included in a measurement report triggered based on CSI-RS. One company prefers to postpone this discussion
Proposal 19: Discuss whether to include the cell quality derived from NR-SS for the same cell to be included in a measurement report triggered based on CSI-RS, if the NR-SS measurement is available
Below are all the proposals from above summary for online discussion:
The following proposals apply to event trigger based on both NR-SS and CSI-RS
Proposal 1: Measurement report includes the measurement identity of the associated measurement configuration that triggered the reporting 
Proposal 2: Cell measurement quantities (RSRP, RSRQ and SINR) can be included in the measurement report. RAN1 to confirm the cell measurement quantities to be supported

Proposal 3: The cell measurement quantities to be included in the measurememt report are configurable by the network

Proposal 4: maxReportCells is supported to indicate the maximum number of neighbour cell to be reported by the UE 
Proposal 5: For event triggered reporting:

· PCell and SCells cell quality are always included in the measurement report
· Include cells in the cellsTriggeredList in the measurement report and prioritise triggered cells  over non-triggered cells (if non-triggered cells agreed to be included)

· Exclude blacklist cells from the measurement report

· If whitelisted cells are provided, only include whitelisted cells in the measurement report

Proposal 6: Beam measurement (based on NR-SS and CSI-RS) can be included in the measurement report and can be configured by the network (i.e. network configures the UE to report beam identifier only, beam measurement result and identifier, or no beam reporting)

Proposal 7: RSRP, RSRQ and SINR can be configured by the network for beam measurement reporting (if RAN1 supports these measurement quantities for beam measurements)

Proposal 8: beam measurement and cell measurement result to be configured independently by the network

The following proposals apply to event trigger based on NR-SS
Proposal 9: Include SS block identity/ SS block quality for triggered cells 

Proposal 10: Discuss wheather to include non-triggered cells for SS block identity/ SS block quality result
Proposal 11: PCell and SCell SS block identity/ SS block quality result is not included in the measurement report

Proposal 12: Discuss the three options below to select x best SS blocks to be included in the measurement report for each cell for which SS block identity/ SS block quality is to be included:

· Option 1: the x SS blocks with the highest measured SS block quality 
· Option 2: the SS blocks used to calculate cell quality (i.e. up to the highest x measured quality beams above a threshold of each cell, where x = N)
· Option 3: Option 2 but x is configured separately with N

Proposal 13: x (number of SS blocks to be reported) should be the same for triggered cells and non-triggered cell (if supported). FFS if x should be configured per frequency

The following proposals apply to event trigger based on CSI-RS
Proposal 14: Include CSI-RS resource identifier/CSI-RS resource quality for triggered cells 

Proposal 15: Discuss wheather to include non-triggered cells CSI-RS resource identifier/CSI-RS resource quality result

Proposal 16: PCell and SCell CSI-RS resource identifier/CSI-RS resource quality result is not included in the measurement report
Proposal 17: Discuss the three options below to select x best CSI-RS resource to be included in the measurement report for each cell for which CSI-RS resource identifier/CSI-RS resource quality is to be included:

· Option 1: the CSI-RS resources with the x highest measured CSI-RS resource quality
· Option 2: the CSI-RS resources used to calculate cell quality (i.e. up to the highest x measured quality beams above a threshold of each cell, where x = N)
· Option 3: Option 2 but x is configured separately with N

Proposal 18: x (number of CSI-RS resource to be reported) should be the same for triggered cells and non-triggered cell (if supported). FFS if x should be configured per frequency
Proposal 19: Discuss whether to include the cell quality derived from NR-SS for the same cell to be included in a measurement report triggered based on CSI-RS, if the NR-SS measurement is available
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