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Introduction
In the RAN2#AdHoc meeting on NR, in Qingdao, significant progress has been reached concerning RRM measurements in NR in areas such as cell quality derivation, measurement model, measurement configuration and measurement reporting. 
At the end of the meeting, the following email discussion was agreed, to capture RRM related agreements in an agreeable Text Proposal (TP) to 36.331:
[NR-AH2#xx][NR/RRM] TP on RRM (Ericsson)
	TP in R2-1707289 to be updated based on agreements from this meeting to be used as initial input and then progressed by email.
	Intended outcome: Agreeable TP to be submitted to next meeting
	Deadline:  Thursday 2017-08-03 
Overall TP content and methodology
This is the first TP on RRM measurements for NR. Hence, in many parts of the TP, we have relied on the agreement that LTE is assumed as baseline and reused the text from TS 36.331 with minor changes such as the usage of the acronym NR instead of E-UTRA and the term “network” instead of E-UTRAN. 
The concepts captured in the TP related to the overall measurement framework rely on the current stage-2 text in TS 38.300 (i.e. measurement object, reporting configuration, measurement identities, quantity configuration and measurement gaps). That remains almost unchanged compared to LTE, except that in NR cell quality can be derived based on different reference signals: NR-SS or CSI-RS. For that reason, we introduced a new parameter called RSType, defined per reportConfig, which can be set to NR-SS or CSI-RS. Cell quality derivation agreements are mainly captured in 5.5.3 and, as agreed, parameters such as N (maximum number of beams for cell quality derivation) and the absolute threshold are configured per carrier frequency. Agreements related to beam level measurement reporting were mainly captured in 5.5.4 and 5.5.5.
During the drafting process, we have also identified some open issues that may require input from companies in this email thread, further discussions via contributions or input from other WGs. One example is the measurement configuration for NR-SS and CSI-RS (e.g. measurement window periodicities, resource allocation, etc.). Another example that requires further progress is how the parameter s-Measure is configured, considering that cell quality can be computed based on NR-SS or CSI-RS. Other open issues are the extent of support for inter-RAT measurements (including 3GPP and non-3GPP RATs), the support for discovery reference signals, the exact definition of measurement gaps, etc. These identified open issues from the chairman notes or LTE topics that were not discussed were added in red italic text, as in TS 38.300. One example is the configuration of white lists. Although we have captured the same text from LTE, we have added a note about the latest discussions and companies are welcome to propose changes to it (e.g. to have it in reportConfig).
At the end of the TP, we have also included a list of parameters to be later introduced in the TP e.g. during ASN.1 drafting. As part of this email discussion, companies are welcome to provide input related to these parameters. Notice that not all parameters are described, but the ones that are non-existing in LTE (e.g. the ones related to beams). For the ones that exist in LTE, the description in TS 36.331 can be assumed as baseline.
Responses to companies that provided input 
Response to Huawei 
One overall comment is that it would be better to have an ASN.1 skeleton including at least the definition of IEs which are in the procedure text, otherwise it is a little difficult to judge how correct the procedure text is.
[Ericsson] We thought it would be better to provide that in a second iteration. Instead, we have added a list of new parameters for measObjectNR and reportConfigNR in Section 5.
5.5.1
- RAN2 did not discuss a distinction between intra- and inter-frequency measurements and it plays no role here so I would suggest removing it, i.e. refer to "NR measurements"
[Ericsson] The current TP has been updated according to your suggestion. We also added an FFS about the distinction of inter/intra-frequency measurements as we have them in 38.300.
- Is it really useful to add a sentence on white listed cells here? If so, at least "When configured," should be added at the beginning. 
[Ericsson] We have no strong opinion on that, we simply followed the same style used in 36.331. I suggest we wait for the input from other companies.
- I would prefer removing " which can either be event triggered or periodical" which seems to exclude event triggered periodical reporting and to exclude one shot reporting upon request, as well as  " The criterion also includes a trigger quantity (e.g. RSRP)." which seem to exclude reporting upon request without a condition.
[Ericsson] The intention was not to exclude these. To avoid confusion, the TP has been updated with the same text from 36.331, as proposed by Qualcomm (“This can either be periodical or a single event description”).
- " For NR measurement object(s), the UE measures and reports on the serving cell(s), listed cells and/or detected cells." Can we say "for NR and for E-UTRA measurement object(s)"?
[Ericsson] In our view we could. The reason we have not included is that in RAN2 we have not talked so much about E-UTRA measurements configured via NR. An FFS was added so we can confirm that this is also the view of the other companies.
5.5.2.3
- Not sure what is the use of the paragraph starting with " Network applies the procedure as follows"
[Ericsson] That was based on the text from 36.331. That might be useful if the same procedure for multiple purposes, but maybe it is not necessary for the time being. As Nokia also had a similar comment, that has been removed it in the updated TP.
- What about legacy notes 1/2/3 about the range? 
[Ericsson] We assume that the notes you are referring are the following:
NOTE 1:	For each cellIndex included in the blackCellsToRemoveList that concerns overlapping ranges of cells, a cell is removed from the black list of cells only if all cell indexes containing it are removed.
NOTE 2:	For each cellIndex included in the whiteCellsToRemoveList that concerns overlapping ranges of cells, a cell is removed from the white list of cells only if all cell indexes containing it are removed.
NOTE 3:	For each cellIndex included in the altTTT-CellsToRemoveList that concerns overlapping ranges of cells, a cell is removed from the list of cells only if all cell indexes containing it are removed.
The reason notes 1 and 2 were not included is that in RAN2 we have not discussed yet how the cell indexes would be encoded, e.g., using ranges. An FFS has been added in the updated TP (“”FFS How cell indexes are encoded e.g. cell index range”.) For the note 3 the reason was that the concept of alternative TTT was also not discussed. 

5.5.2.8
- spurious tab character just after 2>
[Ericsson] Updated.

5.5.3.1
- in multiple places, "cell measurement results" should be used instead of "cell quality"
[Ericsson] The TP has been updated according to your suggestion. We have initially used the term “cell quality” because that was the terminology used since the study item, although we agree it can be ambiguous. 
- the condition in " If beam level measurement reporting is configured, the UE applies the layer 3 beam filtering as specified in 5.5.3.2."  is not clearly defined. There should be an IE and it could be within the reporting configuration.
[Ericsson] The intention was to define an IE within reportConfigNR, as you also suggested. Here is an example:
	beamReportQuantity					ENUMERATED {sameAsTriggerQuantity,
														rsrpANDrsrq, rsrpANDsinr,
														rsrqANDsinr, all, rsrpOnly, rsrqOnly, sinrOnly, beamIndex}		OPTIONAL,
In this example, all LTE measurement quantities were assumed for the sake of discussions (i.e. SINR, RSRP and RSRQ). Notice that this was not added since we still need input from RAN1/RAN4 about the quality metrics supported in NR (e.g. RSRQ/SINR).

- according to "If beam level measurement reporting is configured, the UE applies the layer 3 beam filtering as specified in 5.5.3.2." , it seems that the beam filtering is applied for cell quality derivation and for beam reporting, while it was agreed that it was only for reporting of beams which is in 5.5.5 and not in 5.5.3.1.
[Ericsson] The updated version tries to clarify that.
- after "for each serving cell", "the cell" should be used instead of "a cell"
[Ericsson] In RAN2, we have agreed that the UE always measures PCell and SCell(s) as in LTE, although we have not discussed whether / how these are configured. The updated TP anyway follows your suggestion, although an FFS has been added.
- the entries with "should be derived" make the syntax broken ("The UE shall:  … cell quality should be derived..") and are not clear UE requirements ("should" usually means recommendation, not requirement)
[Ericsson] Updated.
- it is unclear how many independent actions there are. Based on the contents, probably "derive the cell quality based on NR-SS" should be used in conjunction with "average the quality…", i.e. both are about a single action, but not in conjunction with "derive the cell quality based on CSI-RS" which would be a different action. However, it would be better that this is made clear, by having all the items applicable to one action together (this can be done in several ways).
[Ericsson] We agree your proposal is another valid possibility. Below we have added an alternative version where for each RS type we repeat the text of how the cell quality is derived. The reason not to do that in the previous version was to minimize the repetitions of text. Notice that the term “beam” was used as an abstract way to make the text valid for SS or CSI-RS. 
The UE shall:
1>	whenever the UE has a measConfig, perform RSRP and RSRQ measurements for each serving cell as follows:
2>	If at least one measId included in the measIdList within VarMeasConfig contains an RSType set to csi-rs:
3>	derive cell measurement results based on CSI-RS;
3>	if maxBeamsCellQuality in the associated measObject is not configured:
4> derive cell measurement results by measuring the detected beams associated to the cell and selecting the one with the highest value of measurement result;
3>	else:
4> derive cell measurement results  by measuring the detected beams associated to the cell and, after L1 filtering, averaging the beam with the highest measurement result with the beams whose measurement result is above absoluteThresholdCellQuality where the total number of averaged beams shall  be up to up maxBeamsCellQuality as specified in the corresponding measObject;
2>	If at least one measId included in the measIdList within VarMeasConfig contains an RSType set to ss:
3>	derive cell measurement results based on NR-SS;
3>	if maxBeamsCellQuality in the associated measObject is not configured:; or
3>	if maxBeamsCellQuality in the corresponding measObject is set to 1:
4> derive cell measurement results by measuring the best beam associated to the cell;
3>	else:if maxBeamsCellQuality in the corresponding measObject is set to a value higher than 1:
4> derive cell measurement results by measuring the detected beams associated to the cell and averaging the beam with the highest measurement result with the beams whose measurement result is above absoluteThresholdCellQuality where the total number of averaged beams shall be up to up maxBeamsCellQuality as specified in the corresponding measObject;
The current TP has kept the previous version with minor suggested changes.
- given the above issue and the repetition of the derivation of cell measurement from SS/CSI-RS measurement, it could be better to have a separate subsection for "Derivation of cell measurements".
[Ericsson] Our understanding is that 5.5.3.1 is basically a separated subsection about cell quality derivation. 
- not sure that "beams" will be defined, would suggest replacing with the SS blocks or the CSI-RS associated to the cell (can update to align with RAN1 names later if needed)
[Ericsson] In our view this is a valid concern that we should discuss, although all WG’s have captured agreements using that term (perhaps not specifications though). One alternative is to use the term “beam” in procedural text and properly define it, although I agree that depends on RAN1. Another alternative is to use the term “beam” only in the introductions of each section and use the RS terminology in procedural text (SS Block or CSI-RS). That would anyway require at least some notes explaining what is meant by “beam”. Yet another alternative is to completely remove the term “beam” and only use the RS terminology. I wonder whether that should also be applicable for 36.300. One advantage of keeping the term “beam” is to avoid repetition of procedures which are very similar expect for the RS that is used.
- isn't a case for single-beam system missing?
[Ericsson] In our understanding the text should be applicable for both cases. Is there any part in the text that deserves a special treatment for single-beam system?
- what is the difference between 1 and absent?
[Ericsson] In our view there is no difference. The TP has been updated with the removal of one of the options. 
- it is unclear what "best" means
[Ericsson] Many RAN2 agreements were captured using that terminology, but we agree that it is not very precise. The current TP has been updated to “highest measurement result value”.
- It is unclear that the filtering specified in 38.331 is NOT applied to determine "the best beam".
[Ericsson] The updated version tries to clarify that in introduction of 5.5.3.1 and 5.5.3.2.

5.5.3.2
- we did not agree on how to filter beams and cells
[Ericsson] 36.331 text has been assumed as we have not discussed anything different from LTE. We have also not seen any contributions in that direction. We suggest keeping the text so companies proposes changes to the current LTE version, if any.
- according to the description, it seems that the coefficient is the same for cell and beam filtering. Is it the intention?
[Ericsson] No, that has not been the intention. The intention was to clarify that with ASN.1 for the QuantityConfig (where we could, if needed, define different coefficients).
- it may be easier to split into two different subsections, one for cell measurement filtering, one for SS block/CSI-RS measurement filtering
[Ericsson] I agree that this would be the natural choice if the filtering function would be fundamentally different. As we haven’t discussed any differences yet, LTE baseline was assumed. I would suggest we first discuss potential differences, and, if these are agreed we may split the subsections. The updated version has an FFS about that.

5.5.4
- for A1 or A2, does "the serving cell" mean the PCell or does it include all serving cells?
[Ericsson] In our interpretation, the “serving cell” in the procedure would depend on the measObject associated to the reportConfig it via the measId. If that is not very clear here, it is also not very clear in LTE as the text is the same as in 36.331.
- the agreement that one option is to report only beam IDs is not reflected
[Ericsson] In our view it is clarified in Section 5. Notice that we have proposed a definition of the IE beamReportQuantity in reportConfigNR where we also defined another parameter called beamIndex. If that is set, beam IDs are reported instead of beam measurement results e.g. SS Block RSRP.
- the first bullet 6> is for all cells taken together, so it seems the second bullet 6> is also for all cells taken together, which does not match with the agreement to select a number of beams per reported cells. For beams, there should be cell ID  and beam ID
[Ericsson] In our view that agreement requires further discussions. It is not very clear to us that the value is configured for every single cell to be reported, especially because a cap is usually introduced to limit the amount of information reported and, before events are triggered, the network does not know the number of beams per cell.
- also, the agreement to reflect the best beams, in decreasing order of quality, is not reflected
[Ericsson] That relates to the previous comment. 


Response to Qualcomm
Hi Icaro and all,
      Thank you for the TP. Please find Qualcomm’s initial comments below.
1. Page 2: “For intra-frequency and inter-frequency measurements a measurement object is associated to an NR carrier frequency.”
[QC] We have not discussed inter-frequency measurements. So could you please modified it to “NR measurements”?
[Ericsson] Updated. In this updated version, we tried to replace the current inter-frequency/intra-frequency text to simply “NR measurements”. We also added an FFS about the distinction of inter/intra-frequency measurements are we have that in the stage-2 text.
1. Page 3: “Reporting criterion: The criterion that triggers the UE to send a measurement report which can either be event triggered or periodical.”
[QC] It is a different description from current TR36.331. Could you revert it back to current description (“This can either be periodical or a single event description”) or remove the highlighted part as Huawei suggested
[bookmark: _Hlk489863686][Ericsson] Updated as suggested. 
1. Page 3: “The criterion also includes a trigger quantity (e.g. RSRP).”
[QC] TR.36.331 does have this sentence, and it seems that we have no such agreement in RAN2. Could you please remove it?
[Ericsson] Updated as suggested.
1. Page 3: “Measurement gaps: Periods that the UE may use to perform measurements, i.e. no (UL, DL) transmissions are scheduled.”
[QC] RAN2 has not discussed measurement gap up to now. As far as we know,  RAN4 has not concluded how to handle measurement gap due to multi TRP transmission/reception, analogy beamforming constraint, and RAN1 is still discussing multi TRP transmission/reception for example: we may have one link have scheduled control and data while other link is doing measurement, i.e. gap-less measurement. We think such gap-less measurement for UE with multiple antenna panels should not be precluded at this stage. So we suggest to add one FFS here, i.e. the suggested change is:
Measurement gaps: Periods that the UE may use to perform measurements, i.e. no (UL, DL) transmissions are scheduled. 
FFS: support of gap-less measurement for UE with multiple antenna panels.
[Ericsson] The text in 36.331 and, suggested to 38.331, is about the case where the gaps are needed. Also, the term gap-less is a bit confusing since all measurements performed without the configuration of measurement gaps are gap-less.
[Qualcomm] we may use the confusing term “gap-less” here. Actually, we just mean “non gap assisted measurement ” which has been specified in “measurement” section of 36.300. As shown in the highlighted part below from 36.300:
“Whether a measurement is non gap assisted or gap assisted depends on the UE's capability and the current operating frequency. In non gap assisted scenarios, the UE shall be able to carry out such measurements without measurement gaps.”
We think RAN2 will have to discuss for different measurement types whether the measurements are gap assisted or not, as we did in LTE (see 36.300). We are fine as long as this is understood by RAN2


1. Page 14: description of table on beamReportQuantity:  “The beam level quantities to be included in the measurement report. The value rsrpANDrsrq, rsrpANDsinr and rsrqANDsinr mean respectively that both rsrp and rsrq quantities, both rsrp and rs-sinr quantities, and both rsrq and rs-sinr quantities are to be included respectively in the measurement report. The value all means that rsrp, rsrq and rs-sinr are to be included in the measurement report. The value beamIndex means that only beams indexes need to be reported. The reported beam level quantity is the one computed based on the same RS type used for cell quality derivation indicated in RSType.
Note: The assumption here is that the same LTE measurement quantities are supported (RSRP, RSRQ and SINR). However, confirmation from RAN1/RAN4 is required in the final version.”
[QC] I think the tone of  the highlighted part  is different from current RAN2 related agreement on beam measurement quantities:
[Ericsson] Updated as suggested.
9:   Measurement quantities can be configured by the network for beam measurement reporting. RAN1 to confirm the measurement quantities to be supported. 
In above RAN2 agreement, the tone is that RAN2 has not concluded any beam measurement quantities (e.g. RSRP, RSRQ and SINR), which will be left to RAN1 to decide. But the highlighted part seems to say RAN2 intented to agree the three measurement quantities could be reused in NR and just need a confirmation from RAN1/RAN4. We think it may bring some implication to RAN1/RAN4. So could you please just copy above RAN2 agreement to replace the highlighted part?   i.e. the suggested change is:
Note: Measurement quantities can be configured by the network for beam measurement reporting. RAN1 to confirm the measurement quantities to be supported.
[QC] Similar to above comment,  since the highlighted part was not agreed in RAN2. Could you please remove them? 
[Ericsson] Updated as suggested.

Best Regards
Peng

Response to ASUSTek’s
Thanks for the TP. Please find ASUSTeK’s comments below.
· In Figure 5.5.5.1, EUTRAN should be updated to NR.
[Ericsson] Updated.

· One agreement in last meeting specifies that network configures the UE to report beam identifier only, beam measurement result and identifier, or no beam reporting. The agreement seems not fully captured in the current TP.
[Ericsson] As commented to Huawei, that can be seen by the definition of the parameter beamReportQuantity, at the end of the TP. The current version says “The beam level quantities to be included in the measurement report. The value beamIndex means that only beams indexes need to be reported. The reported beam level quantity is the one computed based on the same RS type used for cell quality derivation indicated in RSType.” The idea is if e.g. RSRP per beam is supported we would have beamReportQuantity  as an UE of reportConfig which could take the values RSRP or beam index.
· Based on the current TP, cell quality is the quality of the best beam under 2 cases: maxBeamsCellQuality is not configured, and maxBeamsCellQuality is set to 1. It seems that the two configurations are effectively the same and maybe we don’t need them both. 
· [Ericsson] Updated as suggested. As also commented to Huawei, the updated TP removed the option where the parameter is set to 1.

Response to ZTE
Dear Icaro and all,
Thanks for the TP. Please find ZTE's comments below.

1. In section 5.5.1, regarding to the description of linkage between measurement object and reporting configuration, we find that the sentence once in 36.331: " E-UTRAN may configure multiple instances of the same event e.g. by configuring two reporting configurations with different thresholds" was deleted here, we want to clarify that the meaning of this sentence also works in NR, right?
[Ericsson] In our view that is still applicable in NR. That was already agreed and it is captured in 38.300. The reason it was not captured yet here is that the same paragraph in 36.331 talks about measurement objects. And, based on the comments from several companies, that should be revisited.
2. For the definition of intra-freq and inter-freq, we agree with Qualcomm and HW that these still need discussion, so maybe we can add an FFS or using "NR measurements" instead.
[Ericsson] Current TP has been updated as suggested by Qualcomm, Huawei and ZTE.
3. In section 5.5.2.1, it is written that ‘for serving frequencies, set the NR-ARFCN within the corresponding measObject according to the band as used for reception/ transmission;’ Due to the property of NR-SS and the multiple SSblock in wideband cc which was already introduced in RAN1, how to configure the carrier frequency in the measObject may need more discussion and cooperation with RAN1 and RAN2. so we suggest to add a FFS below like:"FFS: the detail definition of the frequency in measObject".
[Ericsson] As commented, we agree that the definition of a measurement object requires further discussion in RAN2. Input from RAN1/RAN4 is also required. The reason that the TP anyway captures it like that comes from: i) the stage-2 text and ii) an old RAN2 agreement. In 38.300 we have:
“For each measurement type one or several measurement objects can be defined (a measurement object defines e.g. the carrier frequency to be monitored).” 
From RAN2#97-bis we have:
1	In NR, a measurement object is corresponding to one carrier frequency. 
Despite that, considering the input from several companies, that part of the TP has now been removed in the updated version.

4. In section 5.5.3.1, 'An RRC_CONNECTED UE shall derive the cell quality by measuring one or multiple beams associated per cell (exact filtering for beam measurements for cell quality derivation purpose is implementation dependent)' we think the filtering for beam measurements here refers to the L1 beam filtering. Since the L1 beam filtering is not only for cell quality derivation but also for the purpose of beam level measurement reporting, the description in the bracket may cause some misunderstanding. For precise, it can be revised as 'the exact L1 filtering for each beam is implementation dependent). Or considering that it has been clearly indicated in the specification of measurement model in 38.300, maybe there's no need to mention the implementation issue here again.
[Ericsson] The TP has been updated to clarify that.

5. For 'RSType' in section 5.5.3.1, only cell quality derivation is mentioned here, but in the above bullet 5>, beam measurement for beam selection is also mentioned, so it could be better to capture both measurements here, such like " cell quaility derivation and beam measurement for beam report should based on CSI-RS..."
                    3> if the RSType for the associated reportConfig is set to csi-rs:
4> cell quality should be derived based on CSI-RS;
3> if the RSType for the associated reportConfig is set to ss:
4> cell quality should be derived based on NR-SS;
[Ericsson] Isn’t that the following FFS we added in the last meeting?
FFS Whether the cell and beam measurement quantities to be reported need to be consistent.
The updated version added that exact FFS. Our understanding is that it seems some companies are not certain that the UE can be configured to report beams based on a given RS when another RS is configured for cell quality measurements.
6.For the repetition description of cell quality derivation in section 5.5.3.1, we agree with HW that it could be better to have a separate subsection for "Derivation of cell measurements".
[Ericsson] As commented to Huawei, we wonder whether that solves repetition. The current subsection is anyway about that. Could you try to explain how could that solve the problem? 
[ZTE] An example as below, considering that RSType is correlated with reportconfig and measID, so only cell derivation procedure is extracted. 

****** example start *****
5.5.3.1	General

The UE shall:
1>	whenever the UE has a measConfig, perform RSRP and RSRQ measurements for each serving cell as follows:
2>	If at least one measId included in the measIdList within VarMeasConfig contains an RSType set to csi-rs:
3>	derive a cell quality measurement results should be derived based on CSI-RS as specified in 5.5.3.X;
2>	If at least one measId included in the measIdList within VarMeasConfig contains an RSType set to ss:
3>	a derive cell quality measurement results should be derived based on NR-SS as specified in 5.5.3.X;
2>	if maxBeamsCellQuality in the associated measObject is not configured
; or
2>	if maxBeamsCellQuality in the corresponding measObject is set to 1:
3>	cell quality should be the quality of the best beam associated to the cell;
2>	if maxBeamsCellQuality in the corresponding measObject is set to a value higher than 1:
3>	cell quality should be derived by averaging the quality of the best beam associated to the cell with the qualities of up to maxBeamsCellQuality minus 1 beams above absoluteThresholdCellQuality as specified in the corresponding measObject;

1>	for each measId included in the measIdList within VarMeasConfig:
2>	if the purpose for the associated reportConfig is not set to reportCGI:
3>	if a measurement gap configuration is setup; or
3>	if the UE does not require measurement gaps to perform the concerned measurements:
4>	if s-Measure is not configured; or
4>	if s-Measure is configured and the PCell RSRP, after layer 3 filtering, is lower than this value:
5>	perform the corresponding measurements of neighbouring cells on the frequencies and RATs indicated in the concerned measObject.
5>	if beamReportQuantity is included in the associated reportConfig, perform the corresponding beam measurements associated to neighbouring cells on the frequencies indicated in the concerned measObject;
3>	if the RSType for the associated reportConfig is set to csi-rs:
4>	derive cell quality measurement results should be derived based on CSI-RS as specified in 5.5.3.X;
3>	if the RSType for the associated reportConfig is set to ss:
4>	derive cell quality measurement results should be derived based on NR-SS as specified in 5.5.3.X;
3>	if maxBeamsCellQuality in the associated measObject is not configured; or
3>	if maxBeamsCellQuality in the corresponding measObject is set to 1:

4>	cell quality should be the quality of the best beam associated to the cell;
3>	if maxBeamsCellQuality in the corresponding measObject is set to a value higher than 1:
4>	
cell quality should be derived by averaging the best beam quality associated to the cell with the up to maxBeamsCellQuality minus 1 best beam qualities above absoluteThresholdCellQuality as specified in the corresponding measObject;
2>	perform the evaluation of reporting criteria as specified in 5.5.4;
FFS Whether L3 filtered beam measurements of neighbour cells for reporting are immediately triggered by s-Measure.

5.5.3.X	Derivation of cell measurements
The UE shall:
1>	for each cell measurement quantity derivation according to 5.5.3.1;
2>	if maxBeamsCellQuality in the associated measObject is not configured;
3> derive cell measurement results by measuring the detected beams associated to the cell and selecting the one with the highest measurement result;
2> else:
3> derive cell measurement results by measuring the detected beams associated to the cell and, after L1 filtering, averaging the beam with the highest measurement result with the beams whose measurement result is above absoluteThresholdCellQuality where the total number of averaged beams shall be up to maxBeamsCellQuality as specified in the corresponding measObject;

****** example end *****
7. For RSRQ based cell quality derivation in section 5.5.3.1, it refers to RSRP and RSSI results, since we haven't discussed the detail consolidation method in RAN2 yet, it could be better to add an FFS for RSRQ case. 
[Ericsson] Updated as suggested. FFS Which quality metrics are supported in NR e.g. equivalent to RSRQ and/or SINR in E-UTRA.
8. In section 5.5.3.2, the the same filtering mechanism is adoptted both for the evaluation of the cell level quality and beam level quality. However, whether the same or different filterCoefficient k should be used for cell level quality and beam level quality is not discussed yet. So maybe it's better to add another note or ffs for this issue.
[Ericsson] Updated as suggested. FFS Whether the same or different filter coefficients are applicable for cell level and beam level measurements. 
8. For 'beamReportQuantity' in section4, we agree with other companies that the value range of this parameter still need discussion, and we are wondering why only combined values are involved excluding the RSRPonly, or RSRQonly...? in addition, based on RAN2 agreement "For SS based events, the UE report the beams in the order of quality, for CSI-RS based events, the UE report the beams in the order of quality ", for combined values(e.g. rsrpANDrsrq), which kind of measurements will be used to decide the order?
[Ericsson] About the combined values, we agree that RSRPonly, RSRQonly should have been added. As commented above and raised by other companies, the whole discussion on measurement quantities is still FFS and depends on RAN1/RAN4 input. We also agree with the comment about the order, that being the reason it was not yet included. In our view, it is still unclear how the maxBeamReport is precisely defined and require further discussions.
9. The “absoluteThresholdCellQuality” in the front text is not coincident with “absoluteThresholdBeamsCellQuality” in section 4.
[Ericsson] Updated.

Response to Nokia
Dear Icaro and others,

Thanks for your input to this e-mail thread. Please find below Nokia’s remarks.
· Section 5.5.1: 
· We agree with the other companies expressing their doubts about “intra-frequency” and “inter-frequency” terminology. As far as we know, RAN4 is supposed to discuss what does inter- or intra- actually mean in NR. Thus, we also think the current text does not really match what has been formally agreed in RAN2.
[Ericsson] Current TP version updated as suggested.
· Section 5.5.2.1: 
· s-Measure should be a part of measConfig and preferably configurable (i.e. not permanently associated to NR-SS or CSI-RS only)
[Ericsson] If I understood you correctly, in your view, s-Measure is configurable and network can define one value for SS and another value for CSI-RS. Is that correct? 
· Section 5.5.2.3: 
· Regarding Huawei’s comment – this seems to be simply a copy of 36.331 text, with just the swap of “E-UTRAN” to “network” (as explained by Ericsson in subsection 2 of the report). Nevertheless, we agree it sounds a bit awkward. Moreover, is the term “network” supposed to be just a temporary proposal for 38.331 specs?
[Ericsson] Could you please clarify what the suggestion is about: a/ remove that part of the text, copied from LTE, or b/ discuss the term network vs. E-UTRAN?
· Section 5.5.3.1: 
· In general – do we define anywhere what actually the “beam” is? E.g. that it may refer to NR-SS or CSI-RS?
[Ericsson] This is a valid concern that we should discuss. One alternative is to use the term “beam” in procedural text and properly define it, although I agree that depends on RAN1. Another alternative is to use the term “beam” only in the introductions of each section and use the RS terminology in procedural text (SS Block or CSI-RS). That would anyway require at least some notes explaining what is meant by “beam”. Yet another alternative is to completely remove the term “beam” and only use the RS terminology. I wonder whether that should also be applicable for 36.300. One advantage of keeping the term “beam” is to avoid repetition of procedures which are very similar expect for the RS that is used.

· “best beam associated to the cell”, best with respect to what criteria? Measured RSRP/RSRQ, etc.?
[Ericsson] Updated.
· Perhaps this part: “4>     cell quality should be derived by averaging the best beam quality associated to the cell with the up to maxBeamsCellQuality minus 1 best beam qualities above absoluteThresholdCellQuality ” can be simplified and we can merely say: “cell quality should be derived by averaging up to maxBeamsCellQuality beams (including the best beam quality associated to the cell) which are above absoluteThresholdCellQuality”
[Ericsson] The current version tries to improve clarity. In our interpretation, the absolute threshold only controls the N-1 remaining beams, as the “best” is always included even if below the threshold:
Agreement
1	Cell quality should be derived by averaging the best beam with the up to N-1 best beams above absolute configured threshold.
· Regarding the “FFS Whether L3 filtered beam measurements of neighbour cells for reporting are immediately triggered by s-Measure”: yes, we think s-Measure should trigger these beam measurements
[Ericsson] The reason for the FFS related to the question whether the UE would be required to setup the beam-level L3 filters immediately after the s-Measure for neighbour cell measurements is triggered. In our view that is not straightforward and deserves further discussion.
Section 5.5.3.2: 
· This part seems to be common for cell-level and beam-level filtering and actually RAN2 did not discuss in detail how would those two “L3-based” filtering will differ. So we suggest to split this subsection into two separate – for beam-level and cell-level, as those can be configured separately.
[Ericsson] We agree that RAN2 has not discussed these details. That is the reason we have not split the subsection otherwise some companies could say “we never discussed that these would be fundamentally different, so why do we have two sections?”. In our view, if RAN2 agrees that filter parameters for cell measurements and beam measurements can be different, that could simply be indicated with the QuantityConfigNR ASN.1 and does not require a split in the text, unless companies propose fundamental differences in how measurements are filtered.
·  “FFS Exact value of X.” This obviously requires input from the other WGs and may be frequency-dependent…
· Section 5.5.4.1: 
· We also think it may be premature to adopt the TP in this subsection, especially that the event details have not been discussed so far (as far as we recall, besides agreeing that LTE A1-A6 should be adopted in NR)
[Ericsson] The text has been written having A1-A6 from LTE as baseline. However, we tend to agree that we have not spend enough time discussing events (a major RAN2 topic). Hence, we followed your suggestions and removed the parts about events in section 5.5.4.1 until further progress.
· E.g. we would like to add FFS concerning at least reportOnLeave parameter (but probably other parameters also require revision and some more thinking in the context of their NR usage) and its applicability to other events. It seems to be justified not to blindly reuse the LTE procedure, with all its details left intact.
[Ericsson] Updated.
· Subsection 5.5.5: 
· “EUTRAN” in Figure 5.5.5-1 should be corrected
[Ericsson] Updated.

Kind Regards
Jedrzej

Response to CATT

Dear Icaro and All,

Thanks Icaro for providing the draft TP.  A few comments from CATT as below.

Section 5.5.1:
Under measurement objects. “ For inter RAT E-UTRA measurements a measurement object is a set of cells on a single E-UTRA carrier” should be added.
[Ericsson] The reason this was not included is because we have not discussed in RAN2 the definition of E-UTRA measurement object from an NR configuration perspective. Hopefully it is OK to add an FFS.

RS type: The RS that the UE uses for cell quality derivation and beam measurements (NR-SS or CSI-RS).
This may lead to a misunderstanding that beam measurements are also restricted by RS type. However, It is FFS whether the cell and beam measurement quantities to be reported need to be consistent. Some suggestion as below.
RS type: The reference signal that the UE uses for cell quality derivation (NR-SS or CSI-RS).
[Ericsson] In our view that is related to the following agreement/FFS:
9: 	Measurement quantities can be configured by the network for beam measurement reporting. RAN1 to confirm the measurement quantities to be supported. 
FFS Whether the cell and beam measurement quantities to be reported need to be consistent.
The updated version contains the exact same FFS. The RS Type text is also formulated as you have suggested.
Section 5.5.2.1
It indicates “ the network applies the procedure as follows”. It would be better to have consistence name for NR –RAN and used it instead of the network.
[Ericsson] As commented to other companies, the exact terminology should be discussed. The current attempt for consistency is to use “network” instead of “E-UTRAN” and “NR” instead of “EUTRA”.
Section 5.5.5 and 5.5.5. measurement reporting. It reads as beam measurements reporting is only applied to neighboring cells, not serving cells. Is this the intention?
[Ericsson] We double checked the agreements and indeed, it is not clear that beam reports are associated only for non-serving cells. On the other hand, based on your comment we realized that the email discussion on measurement reporting from last meeting summarized in R2-1707013 states that only “3 out of 14 companies” support to include beam level reporting for serving cells to. As that is not a formal agreement, we could add an FFS saying whether beam level reporting is also supported for serving cells.

Section 5.5.3.1
An RRC_CONNECTED UE shall derive the cell quality by measuring one or multiple beams associated per cell (exact filtering for beam measurements for cell quality derivation purpose is implementation dependent).
- it is bit misleading. As configured by the network should be added to avoid ambiguity.
[Ericsson] Updated.

Section 5.5.3.2
We agree with Huawei that it is clear to split into two sections as cell measurements and beam measurements
[Ericsson] See comments provided to Huawei about the split.

Section 5.5.5
1> set the measResultPCell to include the quantities of the PCell;
1> set the measResultServFreqList to include for each SCell that is configured, if any, within measResultSCell the quantities of the concerned SCell, if available according to performance requirements in TS 38.101;
Does this mean that all available quantities of serving cells shall be included in each measurement report, include both NR-SS and CSI-RS measurement results?
[Ericsson] In our understanding, we have not agreed that both CSI-RS based and SS-based cell qualities are performed for the serving cell(s). Consequently, we have not discussed how the reporting of these are configured.

Section 5.5.5: should TS 38.101 be changed to TS 38.133?
[Ericsson] Updated.
General remark: We had some agreements in RAN2_98 related to measurement configuration by MN and SN in NSA. I didn’t identify the draft reflects these agreements. How do you intend to capture these aspects, possibly in a separate section or referencing to other spec? Also measurement objects across LTE and NR and the total number of configurable measurement events across LTE and NR were questioned in LS R2-1706140 to RAN4. We may keep FFS remark on the above.
[Ericsson] In our understanding, most of the agreements in RAN2-98 were related to inter-node RRC messages, covered in 36.331 outside of 5.5. Hence, we assumed it was out of the scope of that email discussion. Is there any specific topic that you believe we should address in 5.5?

Best regards
[bookmark: _Ref189046994]Text Proposal
******************************** Beginning of the text proposal **************************************************
[bookmark: _Toc470095273]5.5	Measurements
[bookmark: _Toc470095274]5.5.1	Introduction
An RRC_CONNECTED UE can be configured by the network to perform measurements and report them in accordance with the measurement configuration. These measurements can be on a cell level and on a beam level. The measurement configuration is provided by means of dedicated signalling.
The network can configure the UE to perform the following types of measurements:
-	Intra-frequency measurements: measurements at the downlink carrier frequency(ies) of the serving cell(s).
-	Inter-frequency measurements: measurements at frequencies that differ from any of the downlink carrier frequency(ies) of the serving cell(s).
-	NR measurements.
-	Inter-RAT measurements of E-UTRA frequencies.
FFS Whether an RRC_CONNECTED UE can be configured to perform UTRA measurements, GSM measurements and/or non-3GPP inter-RAT measurements (WLAN, CDMA2000, etc.).
FFS Whether in NR there is any distinction between intra-frequency and inter-frequency measurements as in LTE. 

The measurement configuration includes the following parameters:
1.	Measurement objects: A list of objects on which the UE shall perform the measurements.
-	For intra-frequency and inter-frequency measurements a measurement object is associated to an NR carrier frequency. Associated with this carrier frequency, the network can configure a list of 'blacklisted' cells and a list of 'whitelisted' cells. Blacklisted cells are not applicable in event evaluation or measurement reporting. Whitelisted cells are the only ones applicable in event evaluation or measurement reporting.
FFS Detailed definition of a measurement object based on RAN1/RAN4 input e.g. concerning SS Blocks transmissions.
FFS Whether the network can configure a list of cell-specific offsets per measurement object.
FFS Whether the whitelisted cells should be moved to some other part of the measurement configuration.
FFS Whether for inter RAT E-UTRA measurements a measurement object is a set of cells on a single E-UTRA carrier.
2.	Reporting configurations: A list of reporting configurations where there can be one or multiple reporting configurations per measurement object. Each reporting configuration consists of the following:
-	Reporting criterion: The criterion that triggers the UE to send a measurement report. which This can either be event triggered or periodical or a single event description. The criterion also includes a trigger quantity (e.g. RSRP). 
-	RS type: The RS that the UE uses for cell measurement results quality derivation and beam measurements (NR-SS or CSI-RS).
FFS Whether the cell and beam measurement quantities to be reported need to be consistent.
-	Reporting format: The cell level and beam level quantities that the UE includes in the measurement report (e.g. RSRP) and associated information (e.g. number of cells and/or beams to report). 
3.	Measurement identities: A list of measurement identities where each measurement identity links one measurement object with one reporting configuration. By configuring multiple measurement identities, it is possible to link more than one measurement object to the same reporting configuration, as well as to link more than one reporting configuration to the same measurement object. The measurement identity is also included in the measurement report that triggered the reporting, serving as a reference to the network.
4.	Quantity configurations: One quantity configuration is configured per RAT type. The quantity configuration defines the measurement quantities and associated filtering used for all event evaluation and related reporting of that measurement type. 
5.	Measurement gaps: Periods that the UE may use to perform measurements, i.e. no (UL, DL) transmissions are scheduled.
An RRC_CONNECTED UE maintains a single measurement object list, a single reporting configuration list, and a single measurement identities list. The measurement object list possibly includes NR intra-frequency object(s) (i.e. the object(s) corresponding to the serving frequency(ies)), NR inter-frequency object(s) and inter-RAT objects. Similarly, the reporting configuration list includes NR and inter-RAT reporting configurations. Any measurement object can be linked to any reporting configuration of the same RAT type. Some reporting configurations may not be linked to a measurement object. Likewise, some measurement objects may not be linked to a reporting configuration.
The measurement procedures distinguish the following types of cells:
1.	The serving cell(s) - these are the PCell and one or more SCells, if configured for a UE supporting CA.
2.	Listed cells - these are cells listed within the measurement object(s).
3.	Detected cells - these are cells that are not listed within the measurement object(s) but are detected by the UE on the carrier frequency(ies) indicated by the measurement object(s).
For NR measurement object(s), the UE measures and reports on the serving cell(s), listed cells and/or detected cells.
FFS Whether that is also applicable for E-UTRAN measurement object(s).
Whenever the procedural specification, other than contained in sub-clause 5.5.2, refers to a field it concerns a field included in the VarMeasConfig unless explicitly stated otherwise i.e. only the measurement configuration procedure covers the direct UE action related to the received measConfig.
[bookmark: _Toc470095275]5.5.2	Measurement configuration
[bookmark: _Toc470095276]5.5.2.1	General
The network applies the procedure as follows:
-	to ensure that, whenever the UE has a measConfig, it includes a measObject for each serving frequency;
-	for serving frequencies, set the NR-ARFCN within the corresponding measObject according to the band as used for reception/ transmission;
FFS Whether the procedure is also used for CGI reporting.

The UE shall:
1>	if the received measConfig includes the measObjectToRemoveList:
2>	perform the measurement object removal procedure as specified in 5.5.2.4;
1>	if the received measConfig includes the measObjectToAddModList:
2>	perform the measurement object addition/ modification procedure as specified in 5.5.2.5;
1>	if the received measConfig includes the reportConfigToRemoveList:
2>	perform the reporting configuration removal procedure as specified in 5.5.2.6;
1>	if the received measConfig includes the reportConfigToAddModList:
2>	perform the reporting configuration addition/ modification procedure as specified in 5.5.2.7;
1>	if the received measConfig includes the quantityConfig:
2>	perform the quantity configuration procedure as specified in 5.5.2.8;
1>	if the received measConfig includes the measIdToRemoveList:
2>	perform the measurement identity removal procedure as specified in 5.5.2.2;
1>	if the received measConfig includes the measIdToAddModList:
2>	perform the measurement identity addition/ modification procedure as specified in 5.5.2.3;
1>	if the received measConfig includes the measGapConfig:
2>	perform the measurement gap configuration procedure as specified in 5.5.2.9;
FFS How to configure s-Measure e.g. whether it is part of reportConfig, measObject, or measConfig, Also, whether s-Measure relates to NR-SS only, CSI-RS only or it is configurable.
[bookmark: _Toc470095277]5.5.2.2	Measurement identity removal
The UE shall:
1>	for each measId included in the received measIdToRemoveList that is part of the current UE configuration in VarMeasConfig:
2>	remove the entry with the matching measId from the measIdList within the VarMeasConfig;
[bookmark: OLE_LINK61][bookmark: OLE_LINK62]2>	remove the measurement reporting entry for this measId from the VarMeasReportList, if included;
2>	stop the periodical reporting timer and reset the associated information (e.g. timeToTrigger) for this measId;
NOTE:	The UE does not consider the message as erroneous if the measIdToRemoveList includes any measId value that is not part of the current UE configuration.

[bookmark: _Toc470095279]5.5.2.3	Measurement identity addition/ modification
Network applies the procedure as follows:
-	configure a measId only if the corresponding measurement object, the corresponding reporting configuration and the corresponding quantity configuration, are configured;
The UE shall:
1>	for each measId included in the received measIdToAddModList:
2>	if an entry with the matching measId exists in the measIdList within the VarMeasConfig:
3>	replace the entry with the value received for this measId;
2>	else:
3>	add a new entry for this measId within the VarMeasConfig;
2>	remove the measurement reporting entry for this measId from the VarMeasReportList, if included;
2>	stop the periodical reporting timer and reset the associated information (e.g. timeToTrigger) for this measId;

[bookmark: _Toc470095280][bookmark: OLE_LINK30][bookmark: OLE_LINK31]5.5.2.4	Measurement object removal
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]The UE shall:
1>	for each measObjectId included in the received measObjectToRemoveList that is part of measObjectList in VarMeasConfig:
2>	remove the entry with the matching measObjectId from the measObjectList within the VarMeasConfig;
2>	remove all measId associated with this measObjectId from the measIdList within the VarMeasConfig, if any;
2>	if a measId is removed from the measIdList:
3>	remove the measurement reporting entry for this measId from the VarMeasReportList, if included;
3>	stop the periodical reporting timer and reset the associated information (e.g. timeToTrigger) for this measId;
NOTE:	The UE does not consider the message as erroneous if the measObjectToRemoveList includes any measObjectId value that is not part of the current UE configuration.

[bookmark: _Toc470095281]5.5.2.5	Measurement object addition/ modification
The UE shall:
1>	for each measObjectId included in the received measObjectToAddModList:
2>	if an entry with the matching measObjectId exists in the measObjectList within the VarMeasConfig, for this entry:
3>	reconfigure the entry with the value received for this measObject, except for the fields blackCellsToAddModList, whiteCellsToAddModList, blackCellsToRemoveList, whiteCellsToRemoveList;
FFS Exceptions for other fields e.g. cells to add/remove from current cell list, measurement configuration for NR-SS and/or CSI-RS.
3>	if the received measObject includes the blackCellsToRemoveList:
4>	for each cellIndex included in the blackCellsToRemoveList:
5>	remove the entry with the matching cellIndex from the blackCellsToAddModList;
3>	if the received measObject includes the blackCellsToAddModList:
4>	for each cellIndex included in the blackCellsToAddModList:
5>	if an entry with the matching cellIndex is included in the blackCellsToAddModList:
6>	replace the entry with the value received for this cellIndex;
5>	else:
6>	add a new entry for the received cellIndex to the blackCellsToAddModList;
3>	if the received measObject includes the whiteCellsToRemoveList:
4>	for each cellIndex included in the whiteCellsToRemoveList:
5>	remove the entry with the matching cellIndex from the whiteCellsToAddModList;
3>	if the received measObject includes the whiteCellsToAddModList:
4>	for each cellIndex included in the whiteCellsToAddModList:
5>	if an entry with the matching cellIndex is included in the whiteCellsToAddModList:
6>	replace the entry with the value received for this cellIndex;
5>	else:
6>	add a new entry for the received cellIndex to the whiteCellsToAddModList;
3>	for each measId associated with this measObjectId in the measIdList within the VarMeasConfig, if any:
4>	remove the measurement reporting entry for this measId from the VarMeasReportList, if included;
4>	stop the periodical reporting timer and reset the associated information (e.g. timeToTrigger) for this measId;
2>	else:
3>	add a new entry for the received measObject to the measObjectList within VarMeasConfig;
FFS How cell indexes are encoded e.g. cell index range.

[bookmark: _Toc470095282]5.5.2.6	Reporting configuration removal
The UE shall:
1>	for each reportConfigId included in the received reportConfigToRemoveList that is part of the current UE configuration in VarMeasConfig:
2>	remove the entry with the matching reportConfigId from the reportConfigList within the VarMeasConfig;
2>	remove all measId associated with the reportConfigId from the measIdList within the VarMeasConfig, if any;
2>	if a measId is removed from the measIdList:
3>	remove the measurement reporting entry for this measId from the VarMeasReportList, if included;
[bookmark: _Hlk484103589]3>	stop the periodical reporting timer and reset the associated information (e.g. timeToTrigger) for this measId;
NOTE:	The UE does not consider the message as erroneous if the reportConfigToRemoveList includes any reportConfigId value that is not part of the current UE configuration.

[bookmark: _Toc470095283]5.5.2.7	Reporting configuration addition/ modification
The UE shall:
1>	for each reportConfigId included in the received reportConfigToAddModList:
2>	if an entry with the matching reportConfigId exists in the reportConfigList within the VarMeasConfig, for this entry:
3>	reconfigure the entry with the value received for this reportConfig;
3>	for each measId associated with this reportConfigId included in the measIdList within the VarMeasConfig, if any:
4>	remove the measurement reporting entry for this measId from in VarMeasReportList, if included;
4>	stop the periodical reporting timer and reset the associated information (e.g. timeToTrigger) for this measId;
2>	else:
3>	add a new entry for the received reportConfig to the reportConfigList within the VarMeasConfig;

[bookmark: _Toc470095284]5.5.2.8	Quantity configuration
The UE shall:
1>	for each RAT for which the received quantityConfig includes parameter(s):
2>	set the corresponding parameter(s) in quantityConfig within VarMeasConfig to the value of the received quantityConfig parameter(s);
1>	for each measId included in the measIdList within VarMeasConfig:
2>	remove the measurement reporting entry for this measId from the VarMeasReportList, if included;
[bookmark: _Toc470095285]2>	stop the periodical reporting timer and reset the associated information (e.g. timeToTrigger) for this measId;
5.5.2.9	Measurement gap configuration
FFS How measurement gaps are configured.
[bookmark: _Toc470095288]5.5.3	Performing measurements
[bookmark: _Toc470095289]5.5.3.1	General
[bookmark: _Hlk484626193]An RRC_CONNECTED UE shall derive the cell quality measurement results by measuring one or multiple beams associated per cell as configured by the network.  (exact filtering for beam measurements for cell quality derivation purpose is implementation dependent). For all cell level measurement results in RRC_CONNECTED the UE applies the layer 3 filtering as specified in 5.5.3.2, before using the measured results for evaluation of reporting criteria and measurement reporting. 
The network can also configure the UE to report beam level measurement informations (which can either be measurement results or beam identifier(s)). If beam level measurement reporting information is configured to be included in measurement reports, the UE applies the layer 3 beam filtering as specified in 5.5.3.2. On the other hand, the exact layer 1 filtering of beam measurements used to derive cell measurement results is implementation dependent.
FFS Which quality metrics are supported in NR e.g. equivalent to RSRQ and/or SINR in E-UTRA.
The UE shall:
1>	whenever the UE has a measConfig, perform RSRP and RSRQ measurements for each serving cell as follows:
2>	If at least one measId included in the measIdList within VarMeasConfig contains an RSType set to csi-rs:
3>	derive a cell quality measurement results should be derived based on CSI-RS;
2>	If at least one measId included in the measIdList within VarMeasConfig contains an RSType set to ss:
3>	a derive cell quality measurement results should be derived based on NR-SS;
2>	if maxBeamsCellQuality in the associated measObject is not configured:
; or
2>	if maxBeamsCellQuality in the corresponding measObject is set to 1:
[bookmark: _Hlk489943140]3>	derive cell quality measurement results should be the quality of the by measuring the detected best beam beams associated to the cell and selecting the one with the highest measurement result;
2>	if else: maxBeamsCellQuality in the corresponding measObject is set to a value higher than 1:
3>	cell quality should be derived by averaging the quality of the best beam associated to the cell with the qualities of up to maxBeamsCellQuality minus 1 beams above absoluteThresholdCellQuality as specified in the corresponding measObject;
3> derive cell measurement results by measuring the detected beams associated to the cell and, after L1 filtering, averaging the beam with the highest measurement result with the beams whose measurement result is above absoluteThresholdCellQuality where the total number of averaged beams shall be up to maxBeamsCellQuality as specified in the corresponding measObject;
1>	for each measId included in the measIdList within VarMeasConfig:
[bookmark: _Hlk488828156]2>	if the purpose for the associated reportConfig is not set to reportCGI:
3>	if a measurement gap configuration is setup; or
3>	if the UE does not require measurement gaps to perform the concerned measurements:
4>	if s-Measure is not configured; or
4>	if s-Measure is configured and the PCell RSRP, after layer 3 filtering, is lower than this value:
5>	perform the corresponding measurements of neighbouring cells on the frequencies and RATs indicated in the concerned measObject.
5>	if beamReportQuantity is included in the associated reportConfig, perform the corresponding beam measurements associated to neighbouring cells on the frequencies indicated in the concerned measObject;
3>	if the RSType for the associated reportConfig is set to csi-rs:
4>	derive cell quality measurement results should be derived based on CSI-RS;
3>	if the RSType for the associated reportConfig is set to ss:
4>	derive cell quality measurement results should be derived based on NR-SS;
3>	if maxBeamsCellQuality in the associated measObject is not configured:; or
3>	if maxBeamsCellQuality in the corresponding measObject is set to 1:
4> derive cell measurement results by measuring the detected beams associated to the cell and selecting the one with the highest measurement result;
4>	cell quality should be the quality of the best beam associated to the cell;
3>	if maxBeamsCellQuality in the corresponding measObject is set to a value higher than 1configured:
4>	derive cell measurement results by measuring the detected beams associated to the cell and, after L1 filtering, averaging the beam with the highest measurement result with the beams whose measurement result is above absoluteThresholdCellQuality where the total number of averaged beams shall be up to maxBeamsCellQuality as specified in the corresponding measObject;
cell quality should be derived by averaging the best beam quality associated to the cell with the up to maxBeamsCellQuality minus 1 best beam qualities above absoluteThresholdCellQuality as specified in the corresponding measObject;
2>	perform the evaluation of reporting criteria as specified in 5.5.4;
FFS Whether L3 filtered beam measurements of neighbour cells for reporting are immediately triggered by s-Measure.

5.5.3.2	Layer 3 filtering
The UE shall:
1>	for each cell level measurement quantity that the UE performs measurements according to 5.5.3.1 or;
1>	for each beam level measurement quantity , if configured to be included in measurement reports, that the UE performs measurements according to 5.5.3.1:
2>	filter the measured result, before using for evaluation of reporting criteria or for measurement reporting, by the following formula:
	
where
Mn is the latest received measurement result from the physical layer;
Fn is the updated filtered measurement result, that is used for evaluation of reporting criteria or for measurement reporting;
Fn-1 is the old filtered measurement result, where F0 is set to M1 when the first measurement result from the physical layer is received; and
a = 1/2(k/4), where k is the filterCoefficient for the corresponding measurement quantity received by the quantityConfig;
2>	adapt the filter such that the time characteristics of the filter are preserved at different input rates, observing that the filterCoefficient k assumes a sample rate equal to X ms;
FFS Exact value of X.
NOTE 2:	If k is set to 0, no layer 3 filtering is applicable.
NOTE 3:	The filtering is performed in the same domain as used for evaluation of reporting criteria or for measurement reporting, i.e., logarithmic filtering for logarithmic measurements.
FFS Whether cell measurement filtering and beam measurement filtering based on SS block/CSI-RS any fundamental differences (so a new section can be created for that).
FFS Whether the same or different filter coefficients are applicable for cell level and beam level measurements. 


[bookmark: _Toc470095291]5.5.4	Measurement report triggering
[bookmark: _Toc470095292]5.5.4.1	General
The UE shall:
1>	for each measId included in the measIdList within VarMeasConfig:
2>	if the corresponding reportConfig does not include a purpose set to reportCGI:
3>	if the corresponding measObject concerns NR:
[bookmark: _Hlk488307832]4>	if the eventA1 or eventA2 is configured in the corresponding reportConfig:
5>	consider only the serving cell to be applicable;
4>	else:
5>	if useWhiteCellList is set to TRUE:
6>	consider any neighbouring cell detected on the associated frequency to be applicable when the concerned cell is included in the whiteCellsToAddModList defined within the VarMeasConfig for this measId;
5>	else:
6>	consider any neighbouring cell detected on the associated frequency to be applicable when the concerned cell is not included in the blackCellsToAddModList defined within the VarMeasConfig for this measId;
5>	for events involving a serving cell on one frequency and neighbours on another frequency, consider the serving cell on the other frequency as a neighbouring cell;
2>	if the triggerType is set to event and if the entry condition applicable for this event, i.e. the event corresponding with the eventId of the corresponding reportConfig within VarMeasConfig, is fulfilled for one or more applicable cells for all measurements after layer 3 filtering taken during timeToTrigger defined for this event within the VarMeasConfig, while the VarMeasReportList does not include an measurement reporting entry for this measId (a first cell triggers the event):
3>	include a measurement reporting entry within the VarMeasReportList for this measId;
3>	set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;
3>	include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this measId;
3>	initiate the measurement reporting procedure, as specified in 5.5.5;
2>	if the triggerType is set to event and if the entry condition applicable for this event, i.e. the event corresponding with the eventId of the corresponding reportConfig within VarMeasConfig, is fulfilled for one or more applicable cells not included in the cellsTriggeredList for all measurements after layer 3 filtering taken during timeToTrigger defined for this event within the VarMeasConfig (a subsequent cell triggers the event):
3>	set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;
3>	include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this measId;
3>	initiate the measurement reporting procedure, as specified in 5.5.5;
2>	if the triggerType is set to event and if the leaving condition applicable for this event is fulfilled for one or more of the cells included in the cellsTriggeredList defined within the VarMeasReportList for this measId for all measurements after layer 3 filtering taken during timeToTrigger defined within the VarMeasConfig for this event:
3>	remove the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this measId;
3>	if reportOnLeave is set to TRUE for the corresponding reporting configuration or if a6-ReportOnLeave is set to TRUE for the corresponding reporting configuration:
4>	initiate the measurement reporting procedure, as specified in 5.5.5;
3>	if the cellsTriggeredList defined within the VarMeasReportList for this measId is empty:
4>	remove the measurement reporting entry within the VarMeasReportList for this measId;
4>	stop the periodical reporting timer for this measId, if running;
2>	upon expiry of the periodical reporting timer for this measId:
3>	initiate the measurement reporting procedure, as specified in 5.5.5;
FFS Whether the white cell list procedure need changes if whiteCellsToAddModList is part of the reportConfig.

[bookmark: _Toc478015352]5.5.4.2	Event A1 (Serving becomes better than threshold)
[bookmark: _Toc478015353]5.5.4.3	Event A2 (Serving becomes worse than threshold)
[bookmark: OLE_LINK103][bookmark: OLE_LINK104][bookmark: _Toc478015354]5.5.4.4	Event A3 (Neighbour becomes offset better than PCell/ PSCell)
[bookmark: _Toc478015355]5.5.4.5	Event A4 (Neighbour becomes better than threshold)
[bookmark: _Toc478015356]5.5.4.6	Event A5 (PCell/ PSCell becomes worse than threshold1 and neighbour becomes better than threshold2)
[bookmark: _Hlk488307231]5.5.4.6a	Event A6 (Neighbour becomes offset better than SCell)
FFS Details of A1-A6 event definition.
FFS Support of inter-RAT events.
FFS Support of C1-C2 events.
FFS Whether the UE shall only initiate measurement report procedure after successful security activation.

[bookmark: _Toc470095306]5.5.5	Measurement reporting
[bookmark: _MON_1292674550][bookmark: _MON_1298325901][bookmark: _MON_1291619964][bookmark: _MON_1292674852][bookmark: _MON_1291619882][bookmark: _MON_1292674412][bookmark: _MON_1291620037]

Figure 5.5.5-1: Measurement reporting
The purpose of this procedure is to transfer measurement results from the UE to the network.
FFS Whether the UE shall only initiate measurement reporting after successful security activation.
For the measId for which the measurement reporting procedure was triggered, the UE shall set the measResults within the MeasurementReport message as follows:
1>	set the measId to the measurement identity that triggered the measurement reporting;
[bookmark: _Hlk488838914]1>	set the measResultPCell to include the quantities of the PCell;
1>	set the measResultServFreqList to include for each SCell that is configured, if any, within measResultSCell the quantities of the concerned SCell, if available according to performance requirements in TS 38.13301;
FFS Whether reportAddNeighMeas is supported in Rel-15.
1>	if there is at least one applicable neighbouring cell to report:
2>	set the measResultNeighCells to include the best neighbouring cells up to maxReportCells in accordance with the following:
3>	if the triggerType is set to event:
4>	include the cells included in the cellsTriggeredList as defined within the VarMeasReportList for this measId;
3>	else:
4>	include the applicable cells for which the new measurement results became available since the last periodical reporting or since the measurement was initiated or reset;
3>	for each cell that is included in the measResultNeighCells, include the physCellId;
[bookmark: _Hlk489862669]3>	if the triggerType is set to event; 
4>	for each included cell, include the layer 3 filtered measured results in accordance with the reportConfig for this measId, ordered as follows:
5>	if the measObject associated with this measId concerns NR:
6>	set the measResult to include the quantity(ies) indicated in the reportQuantity within the concerned reportConfig in order of decreasing triggerQuantity, i.e. the best cell is included first;
6>	if the beamReportQuantity associated to a measId is configured, set the measResult to include the available beam level information up to maxReportBeams based on layer 3 filtered measured results in accordance with the reportConfig for this measId;
1>	increment the numberOfReportsSent as defined within the VarMeasReportList for this measId by 1;
1>	stop the periodical reporting timer, if running;
1>	if the numberOfReportsSent as defined within the VarMeasReportList for this measId is less than the reportAmount as defined within the corresponding reportConfig for this measId:
2>	start the periodical reporting timer with the value of reportInterval as defined within the corresponding reportConfig for this measId;
1>	else:
2>	if the triggerType is set to periodical:
3>	remove the entry within the VarMeasReportList for this measId;
3>	remove this measId from the measIdList within VarMeasConfig;
1>	submit the MeasurementReport message to lower layers for transmission, upon which the procedure ends;
FFS Whether beam level reporting is supported for serving cells.

[bookmark: _Toc470095307]5.5.6	Measurement related actions


******************************** End of the text proposal **************************************************










Parameter definitions to be further included in the TP 
	[bookmark: _Toc470095484]MeasObjectNR field descriptions

	maxBeamsCellQuality
Maximum number of beams for cell quality derivation. If the parameter is configured, cCell quality measurement results shall be derived by averaging is derived as the quality of the beam measurement results after L1 filtering associated to the cell where the total number of averaged values should not exceed maxBeamsCellQuality.
best beam in the absence of the parameter. If the parameter is configured, cell quality is derived as the best beam averaged with the maxBeamsForCellQuality minus 1 detected beams above the absolute threshold absoluteThresholdBeamsCellQuality.

	absoluteThresholdBeamsCellQuality
If the parameter absoluteThresholdCellQualitymaxBeamsCellQuality  is configured, cell quality measurement results is derived as the best beam averaged with the maxBeamsForCellQuality minus 1 detected beams above the absolute threshold absoluteThresholdBeamsCellQuality.shall be derived by averaging the highest measurement result of a beam with beam measurement results after L1 filtering associated to the cell above absoluteThresholdCellQuality.



	ReportConfigNR field descriptions

	beamReportQuantity
The beam level quantities to be included in the measurement report. The value rsrpANDrsrq, rsrpANDsinr and rsrqANDsinr mean respectively that both rsrp and rsrq quantities, both rsrp and rs-sinr quantities, and both rsrq and rs-sinr quantities are to be included respectively in the measurement report. The value all means that rsrp, rsrq and rs-sinr are to be included in the measurement report. The value beamIndex means that only beams indexes need to shall be reported. The reported beam level quantity is the one computed based on the same RS type used for cell quality derivation indicated in RSType.
Note: The assumption here is that the same LTE measurement quantities are supported (RSRP, RSRQ and SINR). However, confirmation from RAN1/RAN4 is required in the final version.

	maxReportBeams
Maximum number of beam measurement information to be included in measurement report.

	RSType
Indicates which reference signal should shall be measured by the UE to compute derive the cell quality measurement results (NR-SS or CSI-RS) for event triggered or periodic measurement reports.



FFS Which exact beam level measurement quantities (e.g. RSRP, RSRQ, SINR or equivalent ones) and/or combinations of these are supported in NR.
Input related to open issues in the TP 
	Company name
	Input related to the highlighted open issues (FFS in red in the TP)

	MediaTek
	While some of the FFS issues require further study in RAN2, others are within the scope of this e-mail discussion on TP, and we can make decisions. We present our views on these issues as follows.
FFS Whether the network can configure a list of cell-specific offsets per measurement object.
Cell specific offsets can be included in CellsToAddModList > CellsToAddMod, as in LTE.
FFS Whether the whitelisted cells should be moved to some other part of the measurement configuration.
We prefer to keep whitelisted cells in measObject, as in LTE.
FFS Whether the procedure is also used for CGI reporting.
Yes.
FFS How to configure s-Measure e.g. whether it is part of reportConfig, measObject, or measConfig, Also, whether s-Measure relates to NR-SS only, CSI-RS only or it is configurable.
We think that s-Measure should be configured in measConfig, i.e., at the same level as measObject, as in LTE. Also, since CSI-RS is UE-specific and s-Measure should only relates to serving cell NR-SS. In 5.5.2.1, the following text may be added back:
1>	if the received measConfig includes the s-Measure:
2>	set the parameter s-Measure within VarMeasConfig to the lowest value of the RSRP ranges indicated by the received value of s-Measure;
The UE is not required to perform measurements on neighbouring cell NR-SS and CSI-RS, if serving cell NR-SS is above the s-Measure threshold.
FFS Exceptions for other fields e.g. cells to add/remove from current cell list, measurement configuration for NR-SS and/or CSI-RS.
(1) As in LTE, cellsToAddModList and cellsToRemoveList should also be “exceptions” here and described in subsequent text.
(2) Moreover, we agreed in RAN2#97bis that “As part of the Measurement Object it is possible to configure a list of CSI-RS resource specific configurations for RRM measurement.” Therefore, the fields of csi-RS-ResourcesToAddModList and csi-RS-ResourcesToRemoveList should be introduced. Since these are lists, they should also be “exceptions” and described in subsequent text.
FFS Whether L3 filtered beam measurements of neighbour cells for reporting are immediately triggered by s-Measure.
Yes. Neighbour cell measurement is derived from (L1) beam measurements, so s-Measure actually triggers beam measurements. If beamReportQuantity is set, we can simply apply L3 filters to selected beams
FFS Whether the white cell list procedure need changes if whiteCellsToAddModList is part of the reportConfig.
In LTE reportConfig, there is a field useWhiteCellList indicating whether only the cells included in the white-list of the associated measObject are applicable. We do not think whiteCellsToAddModList needs to be part of the reportConfig.
FFS Details of A1-A6 event definition.
We should keep LTE text as much as possible, and apply necessary changes.
(1) Definition of some parameters need to be modified to consider cell quality derivation in multi-beam operation. For example:
In Event A1, A2, A6, the parameter definitions are modified as follows
Ms is the quality of the serving cell, derived from the measurement results of a pre-configured number of beams, not taking into account any offsets.
In Event A3, A5 we have the following modifications:
Mp is the quality of the PCell/ PSCell, derived from the measurement results of a pre-configured number of beams, not taking into account any offsets.
In Event A3, A4, A5, A6 we have the following modifications:
Mn is the quality of the neighbouring cell, derived from the measurement results of a pre-configured number of beams, not taking into account any offsets.
(2) If new metrics are to be introduced, the corresponding units need to be specified (e.g. dB for RSRP)
FFS Whether the UE shall only initiate measurement report procedure after successful security activation.
Yes. The first sentence in 5.5.4.1 should be kept as “If security has been activated successfully, the UE shall:”
FFS Whether the UE shall only initiate measurement reporting after successful security activation.
Yes. We should add “The UE shall initiate this procedure only after successful security activation.” as the 2nd sentence in 5.5.5.
FFS Whether reportAddNeighMeas is supported in Rel-15.
If carrier aggregation is supported in NR, this feature can be supported.

	
	

	
	

	
	

	
	

	
	




Summary
TBD

	28/28	
image1.wmf
n

n

n

M

a

F

a

F

×

+

×

-

=

-

1

)

1

(


image2.emf
 

Mea s u r ementReport  

UE   EUTRAN  


image3.emf
MeasurementReport

UE

NETWORK


