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1 Introduction
In the RAN2#AdHoc meeting on NR, in Qingdao, significant progress has been reached concerning RRM measurements in NR in topics such as cell quality derivation, measurement model, measurement configuration and measurement reporting. At the end of the meeting, the following email discussion was agreed: [NR-AH2#xx][NR/RRM] TP on RRM (Ericsson) and, in RAN2#99 in Berlin, a follow up email discussion has been agreed, having R2-1707855 as baseline:
[99#32][NR] TP on RRM (Ericsson)

To capture progress from this meeting.

The discussion can also resolve small FFS points (e.g. items taken from the LTE baseline that do not directly translate into NR without some discussion, and items (e.g. features added in later releases of LTE) from the LTE baseline for which there has not yet been an explicit decision whether to include them in NR).

Email discussion summary should provide a summary of any small decisions that were taken as well as provide a list of the remaining FFS points.

Intended outcome: TP submitted to next meeting

Deadline:  Thursday 21/09/2017
2 Discussion (Part 1)
Before the TP discussion, companies are encouraged to provide input on some open issues to facilitate the drafting process. Some of these open issues have been identified by companies in the previous email discussion (or by the rapporteur). The discussion is organized based on “5.5 Measurements”, from the endorsed baseline version.
Open issues of “5.5.1 Introduction”
In 36.331, 5.5.1 describes that the network may provide a measurement configuration to the UE in RRCConnectionReconfiguration or RRCConnectionResume messages. Companies are welcome to provide their views whether the same is applicable for NR in 38.331.
Discussion 1.1: In NR, the network may provide a measurement configuration to the UE in RRCConnectionReconfiguration or RRCConnectionResume messages.
	Company 
	Especially if your answer is “no”, please, try to justify.

	NEC
	Yes, same as LTE.

	ZTE
	Yes

	Qualcomm
	Yes, same as LTE

	Nokia
	Yes, no need to prevent configuring measurements at reconfiguration

	MediaTek
	Yes for RRCConnectionReconfiguration. But we would like to keep it FFS for RRCConnectionResume. It depends on the discussion related to RRC procedure harmonization.

	CATT
	Yes

	Huawei, HiSilicon
	Agree

	Sony
	Yes

	Ericsson
	Yes.

	Lenovo/ MotM
	Yes

	Intel
	Yes

	Interdigital
	Yes, we agree with Mediatek - the details will depend on the message harmonization discussion and the eventual message name used for the “resume” operation.

	LG
	Yes, same as LTE.

	Panasonic
	Yes

	OPPO
	Yes

	Samsung
	Yes (although actual messages depend on harmonization)


Summary of discussion 1.1: All companies agree that measurement configuration can be provided in RRCConnectionReconfiguration and in RRCConnectionResume (or, as highlighted by 3 companies, an equivalent message from network to the UE used to resume the RRC connection from RRC_INACTIVE to RRC_CONNECTED).
‘In 36.331, 5.5.1 describes that the network may configure the UE to perform inter-RAT measurements for UTRAN, GSM and WLAN. In NR, we would like to confirm the common understanding in RAN2 that the only inter-RAT measurements that can be configured are E-UTRA measurements. 
Discussion 1.2: In NR Rel-15, the only inter-RAT measurements that the network may configure are E-UTRA measurements. 
	Company 
	If your answer is “no”, please, try to justify.

	NEC
	Yes, only E-UTRA can be targeted for inter-RAT measurements and this is aligned with the WI scope.

	ZTE
	Yes

	Qualcomm
	Yes because of current scoping of NR

	Nokia
	Yes, although in future it is likely that one needs to be able to configure other RAT measurements 

	MediaTek
	Yes.

	CATT
	Yes, only E-UTRA measurements as inter-RAT measurements are supported in NR Rel-15.

	Huawei, HiSilicon
	Agree

	Sony
	Yes

	Ericsson
	Yes.

	Lenovo/ MotM
	Yes

	Intel
	Yes

	Interdigital
	Yes – as noted by others, only inter-RAT measurements of E-UTRA are in current scope of NR. 

	LG
	Yes

	Panasonic
	Yes

	OPPO
	Yes

	Samsung
	Yes, at least for REL-15


Summary of discussion 1.2: All companies agree that in Rel-15 the only inter-RAT measurements that can be configured are E-UTRA measurements.
There are two open issues left out that requires major discussions: i) the definition of inter-frequency and intra-frequency measurements, and ii) the definition of measurements gaps. We hope that the first one will be easily solved once we discuss the incoming LS from RAN4 (R4-1709108) to RAN2. For the measurement gaps, further discussed are needed.
Open issues of “5.5.2 Measurement configuration”
In 36.331, 5.5.2 describes that the measurement configuration procedure is used for CGI reporting. Companies are welcome to express their view on whether the measurement configuration procedure, as in LTE, is also used for neighbour cell CGI acquisition (or equivalent reporting of a globally unique cell identifier).
Discussion 2.1: In NR, may the measurement configuration procedure be used for the purpose of CGI reporting?
	Company 
	If your answer is “no”, please, try to justify.

	NEC
	Probably Yes, given that ANR function is to be specified in Rel-15.

	ZTE
	Yes

	Qualcomm
	Yes, same as LTE

	Nokia
	it is ok to reuse measurement configuration procedure for that purpose but in LTE we used periodical measurements as a hack to implement CGI reporting. Hopefully now we can do something better e.g. just having measurement object for CGI purposes.

	MediaTek
	Yes.

	CATT
	Yes

	Huawei, HiSilicon
	Yes but the ASN.1 structure might be changed in a more logical way (we have a specific proposal).

	Sony
	Yes

	Ericsson
	Yes. We also agree with Nokia and Huawei we can do something better when it comes to ASN.1 (to be discussed).

	Lenovo/ MotM
	Yes

	Intel
	Yes, as in LTE

	Interdigital
	Yes.  Enhancements to ASN.1 for CGI can be discussed after December, since ANR is not targeted for December.

	LG
	Yes

	Panasonic
	Yes

	OPPO
	Yes

	Samsung
	Yes. We think initial ASN.1 structure should be more flexible as in LTE (and support all LTE measurement types without hacks)


Summary of discussion 2.1: All 15 companies agree that the measurement configuration procedure is used for CGI reporting configuration, although 4/15 companies highlighted that the ASN.1 structure should be more flexible than in LTE (where periodical report in reportConfig was used). Current ASN.1 DRAFT structure does not try to capture CGI reporting yet (as focus should be after December), but discussions about ASN.1 structure (e.g. of reportConfigNR) should take that aimed flexibility into account.
In 36.331, 5.5.2 describes that the network can configure a s-Measure threshold so that the UE is only required to perform neighbour cell measurements when its PCell RSRP, after L3 filtering, goes below that configured value. A similar concept has been agreed for NR, however, while in LTE PCell RSRP is calculated only based on cell-specific RS (CRS), in NR, that can be calculated either based on SS Block or CSI-RS. And, the agreement from RAN2#97-bis taken in Spokane only says that “When the serving cell quality is above S-Measure, the UE is not required to measure the IDLE RS and CSI-RS for neighbour cells”. In other words, the agreement does not describe which RS type the UE shall use to perform serving cell measurements although that ambiguity needs to be clarified in 38.331.
Discussion 2.2: Companies are welcome to express their views on how in Rel-15 the network may configure s-Measure considering different RS Types (for a given measurement quantity e.g. RSRP). At least the following options have been identified from the previous discussion (but companies are welcome to provide other options):
· a/ Single s-Measure may be provided (network may configure RS type to associate to it);
· And if the serving cell quality is below this s-Measure then the UE shall perform measurements on all configured RS-types for neighbour cell
· b/ Multiple s-Measure (per RS-type) may be provided. Network may configure one or both;
· Option b.1: if the quality of either of the RS-type fall below its configured threshold, the UE shall perform measurements on all configured RS-types for neighbour cell
· Option b.2: if the quality of both the RS-type fall below their configured thresholds, the UE shall perform measurements on all configure RS-types for neighbour cell.
· c/ Single s-Measure based on SS block only
	Company 
	Please, provide your preferred option and try to justify.

	NEC
	a/ Single s-Measure:
Our assumption is to detect and camp on the cell, the essential RS will be NR-SS and thus s-Measure can be simply applied to NR-SS only. So, even configuration indicating the RS type is not necessary.

	ZTE
	To be more explicit, we suggest to modify the options into following version, and split the optionb to capture all sub cases :
- a/ Single s-Measure may be provided (network may configure RS type to associate to it);
· And if the serving cell quality is below this s-Measure then the UE shall perform measurements on all configured RS-types for neighbour cell; 
· a.2/ network may configure RS type to associate to it;
- b/ Multiple s-Measure (per RS-type) may be provided. Network may configure one or both;
· Option b.1: if the quality of either of the RS-type fall below its configured threshold, the UE shall perform measurements on all configured RS-types for neighbour cell; 
· Option b.2: if the quality of both the RS-type fall below their configured thresholds, the UE shall perform measurements on all configure RS-types for neighbour cell.
We prefer option b.1, due to the different characteristic of NR-SS and CSI-RS, CSI-RS RSRP may be more sensitive to the propagation environment, there may be cases that NR-SS remains above the configured s-measure while the CSI-RS RSRP indicates that the cell may become not a good choice for data transmission, so s-measure based on CSI-RS should be supported in NR.

	Qualcomm
	We prefer a/ because it is simple. Complex rule may need to be specified for option b/ in case of different observations in NR-SS and CSI-RS (e.g. when both NR-SS and CSI-RS’s RSRP are large than s-Measure threshold, and same or different threshold for NR-SS or CSI-RS?)  

	Nokia
	Single s-measure is sufficient – at least we have not identified benefits of multiple s-measures. 

	MediaTek
	a/ Single s-Measure may be provided (network may configure RS type to associate to it)
In NR, measurement based on SSB is considered as baseline, and CSI-RS is configured if the network wants better accuracy. Network is interested in only one RS at the same time, and a single s-Measure should be associated with this RS.

	CATT
	Prefer option a. S-Measure is a rough threshold to control UE to perform measurements on neighbouring cells. A single s-Measure is enough and it is simple.

	Huawei, HiSilicon
	c. s-Measure should be kept simple.

	Sony
	c/ Agree with Huawei. We think this option is useful from UE power consumption point of view.

	Ericsson
	We agree with CATT, Mediatek, Nokia, Qualcomm and NEC. In our view a/ is quite simple and sufficient for Rel-15 (preferred). ON the other hand b/ works, and has more flexibility, but it requires one more parameter and maybe is not needed. About c/, I thought about that possibility when drafting the template but did not include as I thought it would be a bit strange if network configures only CSI-RS based events (possible in the spec) and trigger neighbor cell measurements based on SSB s-measurements as proposed in c/? And, considering the cost of having a single parameter is not high, a/ seemed anyway quite simple. Actually a/ comes from a suggestion in the previous email discussion.

	Lenovo/ MotM
	a) is sufficient.

	AT&T
	Option c is not acceptable because a carrier could be configured without SS blocks. Option b-1 is preferable because there could be significant difference in quality measured on SS Block vs. CSI-RS. We understand the argument of simplicity for Option a. However, considering that Option a can be viewed as a subset of Option b-1, we prefer to support Option b-1. 

	Intel
	Option (a) is sufficient. NR-SS can be used. NR-SS should be a wider beam than CSI-RS, so if NR-SS satisfy s-Measure, CSI-RS most likely will satisfy as well. However, if company would like to configure by NW, then option (a) is preferred.

	Interdigital
	Although option b is more optimal given SSB and CSI-RS can be transmitted with different antenna gain or beam pattern, we think option a is sufficient.  We also think option c is not applicable when CSI-RS events are configured only.

	LG
	a/ Single s-measure is sufficient.

	Panasonic
	Option (a) is preferred as it simplifies the measurement procedure.

	OPPO
	Agree with Huawei that the single S-Measure based on NR-SS is sufficient.

	Samsung
	Assuming RRM measurements are merely for RRC involved/ inter-cell mobility, a single measure (and parameter) indicating current cell is so good that nCell measurements are not needed


In 36.331, 5.5.3 specifies that the UE shall perform both RSRP and RSRQ PCell measurements. Network can configure s-Measure based on a single trigger quantity (RSRP), while each event in reportConfig can be configured based on RSRP or RSRQ. We would like to ask companies which approach to follow in NR.
Discussion 2.3: Companies are welcome to express their views on how in Rel-15 the network may configure s-Measure per trigger quantity. At least the following options have been identified:
· a/ Only based on RSRP (fixed);
· b/ Configurable RSRP or RSRQ;
· c/ Configurable RSRP, or RSRQ or both RSRP+RSRQ (both conditions fulfilled);
	Company 
	Please, provide your preferred option and try to justify.

	NEC
	a/ Only based on RSRP (fixed):
The same behaviour as LTE (5.5.3.1 in 36.331) seems simple and sufficient.

	ZTE
	a. 
We prefer to follow the same principle in LTE, and there is no obvious need to  introduce RSRQ so far.

	Qualcomm
	We prefer a/ which is same as LTE. Usage scenario of b/ and c/ is not clear for us. s-Measure mechanism should focus on detecting the serving cell coverage and getting necessary measurements started, as opposed to addressing frequency load which is reflected by RSRQ. 

	Nokia
	a) RSRQ is load dependant and in NR high frequencies RSRQ is extremely volatile and basically useless for s-measure type of usage i.e.s-measure is configured once per UE and NW configures with measObject used for s-measure derivation.

	MediaTek
	a/ Only based on RSRP (fixed).
The purpose of s-Measure is to determine if the serving cell is good enough and neighbour cell measurement can be skipped. Since it evaluates only the serving cell, it should be based only on RSRP.

	CATT
	Same as LTE, option a is reused in NR.

	Huawei, HiSilicon
	a) (no need for so many options)

	Sony
	a/ we think this option is simple

	Ericsson
	In our view a/ is simpler and probably sufficient for Rel-15 from a network perspective. On the other hand, we are open to discuss the other alternatives in case most companies see clear benefits. In our view, it would depend on which events and measurement quantities the network wants to configure.

	Lenovo/ MotM
	a) There is no good reason to deviate from LTE here.

	Intel
	Option (a), we are not sure how useful is for RSRQ in NR band.

	Interdigital
	Option a) is sufficient – we don’t see a need to deviate from LTE.

	LG
	a/ same as LTE.

	Panasonic
	Option (a) should be sufficient.

	OPPO
	Option a is sufficient.

	Samsung
	a) is sufficient


Summary of discussions 2.2 and 2.3: Most companies agree that network can configure only a single s-Measure with a configurable RS Type (SS block or CSI-RS). The UE shall perform neighbour cell measurements if the PCell RSRP is below this configured s-Measure threshold. The current DRAFT ASN.1 structure follows that and defines a single s-MeasureConfig IE in measConfig where network can only choose either to configure ssb-rsrp or csi-rsrp as measurement quantities.
In LTE, the measurement configuration may contain information allowing the UE to perform configuration scaling based on UE speed. That was introduced after LTE Rel-8 to scale the timeToTrigger so that a shorter value could be applicable when the UE moves faster or a longer value could be applicable when the UE moves slower.
Discussion 2.4: Companies are welcome to provide input on whether scaling based on UE speed (parameter speedStatePars) shall be supported or not in Rel-15.
	Company
	Please, try to justify your preference going beyond explanations like “because that is the case in LTE”.

	NEC
	No strong view on this as it is not so sure if this is really useful in the market, while the approach “LTE baseline” can be appliedfor this as well.

	ZTE
	We prefer to support speed based scaling mechanism in NR to cope with the particular deployments(i.e. highway, airline), but since we haven’t discussed this in RAN2 before, the detail parameters and configuration structure should be left open.

	Qualcomm
	Not support in Rel-15. One major difference between NR and LTE is high frequency band, i.e. mmW deployment. In high frequency band, channel may change very quickly just because it is sensitive to change of radio environment (e.g. reflecting surfaces, scattering), instead of just UE speed. In addition, beam switch and beam recovery are also being discussed in NR which may further make channel quality changes more randomly. So, we are not sure whether speed-dependent TTT could still work in NR, especially in mmW deployment.
Additionally, for sub-6, it makes more sense to rely on the network to detect the mobility state (e.g. by counting # of cell changes) and adjust measurement parameters accordingly.

	Nokia
	We don’t see need for speed based mobility but we are not strongly against either due to “EUTRAN already having it” but we should probably make first ASN.1 without this to get basic necessary elements in place.

	MediaTek
	Yes for UE in Idle/Inactive mode. Further study is needed for UE in Connected mode.

	CATT
	We think that scaling based on UE speed should be supported in Rel-15. However this topic has not been discussed for NR yet. No major problem has been identified with the mechanism that scales parameters based on UE speeds. Considering the time plan of Rel-15, if UE speeding based scaling is supported in NR, we propose to reuse the mechanism in NR Rel-15 rather than investigating another mechanism.

	Huawei, HiSilicon
	We think it is useful to scale TTT with the UE speed. We could reuse the LTE approach with scaling by the UE or consider scaling by the network. Whichever alternative is selected, we would like to ensure that the scaling can also take into account that NR cells may have many TRPs and beams so that intra-cell mobility should be taken into account.

	Sony
	We don’t have strong preference and also agree that “because that is the case in LTE” is not a good justification and need more time to analyse it

	Ericsson
	To clarify Meditek’s comment: the discussion here is limited to connected mode.
I guess the core question is not whether that is useful or not, but whether we support that in Rel-15. It seems companies prefer to keep some of the topics open, which is maybe fine for the time being.

	Lenovo/ MotM
	Yes, very likely. The high frequency in NR might only increase the necessity of “quicker” evaluation but then it is sufficient for us to assume that L1 based Beam Management can do its job.

	AT&T
	We support speed-based scaling of TTT. It is already supported by LTE so we see no reason to not support it in NR. Moreover, we are concerned that if this capability is added later, we would have to deal with legacy UEs that don’t support this capability.

	Intel
	I think we can on hold for UE speed scaling since we don’t have yet a good MSE for NR. We can discuss UE speed scaling when a good MSE is introduced.

	Interdigital
	We see no reason not to support this as it was in LTE, in order to be used for sub-6 bands.  There may be issues with speed dependant TTT for mmWave, in which case enhancements can be discussed separately.

	LG
	Not in Rel-15.
In IDLE or INACTIVE, there is no serious problem even though UE speed is not reflected in cell re-selection.

In CONNECTED mode, if network is able to estimate UE speed, autonomous scaling based on UE speed is not needed. So we prefer to use mobility history reporting rather than MSE at least for rel-15 UE.

	Panasonic
	Not in Rel-15. More discussion is required to justify the need of having the UE speed scaling in NR.

	OPPO
	Scaling based on speed could be regarded as an enhancement, therefore, this could be considered in further release.

	Samsung
	Seems not most essential but can consider if time allows. Seems fine not to include in initial ASN.1


Summary of discussions 2.4: Based on the discussions, parameters related to UE speed-based TTT scaling were captured as FFS in the DRAFT ASN.1. The outcome of the discussion can be summarized as follows:

· 9/15 companies propose to keep it FFS as it is not certain the same concept in LTE is applicable due to new aspects in NR (e.g. multiple TRPs, multi-beams, etc.)

· 6/15 companies propose to support the concept in Rel-15 although even some of these companies agree further discussions are needed. 

· 3/15 companies propose not to support the concept in Rel-15.
In LTE, the measurement configuration may contain information allowing the UE to cause interruptions to serving cell when performing measurements of deactivated SCell carriers, introduced in Rel-11. E-UTRAN enables this field only when an SCell is configured.
Discussion 2.5: Companies are welcome to provide input on whether the configuration of the allowInterruptions IE shall be supported or not in Rel-15.
	Company 
	Please, try to justify your preference.

	NEC
	Shall be supported, because this would be the essential feature to relax the UE measurement requirements.

	ZTE
	We think this question is correlated with UE RF capability, and should be decided by RAN4.

	Qualcomm
	We prefer to keep it open because we don’t know how deactivated SCell is measured in NR. Please note that this was discussed and decided by RAN4 in LTE.

	Nokia
	RAN4 topic and strong dependency with BWP and measurement definitions and gap requirements that are under discussion in RAN4 => not possible to say yes or no at this point. But most likely retuning is required in many scenarios and thus possible interrupts will be there.

	MediaTek
	This is related to RAN4 measurement requirement whether interruption for serving cell is allowed or not, as well as in which case the interruption is allowed. We may keep it FFS, or send a LS to RAN4.

	CATT
	Need RAN4’s input. In LTE, if allowInterruptions IE is set to true, the UE is allowed to cause interruptions to serving cells when performing measurements of deactivated SCell carriers for measCycleSCell of less than 640ms. However, it is unclear about the range of measCycleSCell in NR.

	Huawei, HiSilicon
	We would be very surprised that RAN4 concludes this is not useful, so propose to decide having this in Rel-15 without waiting.

	Sony
	Wait for RAN4

	Ericsson
	It seems we could either confirm or ask RAN4 about that. Wait could be an option but maybe we can be proactive. We would like to see more views, but at least it seems we cannot say yes directly.

	Lenovo/ MotM
	Agree with NEC.

	Intel
	Yes, it should be supported as in LTE

	Interdigital
	Input from RAN4 might be needed on whether this is to be supported and regarding the maximum length. 

Currently in LTE:

Each interruption on the PCell shall not exceed: 
- 1 subframes if the PCell is not in the same band as any of the deactivated SCells

- 5 subframes if the PCell is in the same band as any of the deactivated SCells  

	LG
	Agree with QC.

	Panasonic
	Agree with Nokia.

	OPPO
	Agree with other companies that this is related to RAN4 and RAN4 input is needed.

	Samsung
	Agree this seems difficult to conclude now and seems to require RAN4 input 


Summary of discussions 2.5: Based on the discussions, allowInterruptions parameter has been captured as an FFS in the DRAFT ASN.1. The outcome of the discussion can be summarized as follows:

· All companies acknowledged the importance of that feature in NR.

· 4/15 companies propose we can agree now in RAN2 that it should be supported;
· 11/15 companies commented that RAN4 should decide that.

Hence, RAN2 either waits or send an LS to RAN4
In LTE, the measurement object may include an IE called altTTT-CellsToAddModList. That is defined as a list of cells to add/ modify in the cell list for which the alternative time to trigger specified by alternativeTimeToTrigger in reportConfigEUTRA, if configured, applies.
Discussion 2.6: Companies are welcome to provide input on whether the concept of alternative TTT shall be supported or not in NR Rel-15.
	Company 
	Please, try to justify your preference.

	NEC
	No strong opinion. As this was originally introduced for HetNet mobility enhancement, if the first phase (Rel-15) NR should cover HetNet aspects sufficiently, this may need to be supported. On the other hand, if this is introduced, then it shall be supported only for intra-NR mobility (similar to LTE).

	ZTE
	Firstly, we want to clarify the wording ”the concept of....” in the question, does it mean that if RAN2 agree to support cell level TTT, the configuration method may be different from legacy LTE?
Considering various deployments especially for small cells, we think the same configuration in LTE can be adopted in NR. 

	Qualcomm
	Yes, it can be useful in HetNet scenario.

	Nokia
	We don’t see need for this but we are not strongly against either due to “EUTRAN already having it” but we should probably make first ASN.1 without this to get basic necessary elements in place.

	MediaTek
	Yes. Alternative TTT shall be supported at least for EN-DC (NSA) scenario. The alter TTT for NR cell with smaller coverage is required to trigger measurement report for SgNB change.

	CATT
	No strong view. We think we need to consider the normal case first and optimised mechanisms for HetNet scenarios in NR couldbe considered in a later release.

	Huawei, HiSilicon
	No need for Rel-15.

	Sony
	No strong opinion 

	Ericsson
	Responding ZTE: the intention with the wording was not really to stick to LTE specific design, but considering the timing we have, I would be surprisedif we agree on that and we still discuss anything completely different from LTE.

	Lenovo/ MotM
	FFS: We have not discussed the (necessity of) HetNet mobility in NR scope.

	AT&T
	We support alternative TTT for Rel. 15. It can be useful for smaller NR cells and is already supported in LTE. Moreover, supporting it in Rel. 15 may avoid a situation where legacy UEs don’t support this functionality.

	Intel
	Alternative TTT is introduced for different cell type addition, in NR, we may not have similar cell type as in LTE. We may not need to support this in NR.

	Interdigital
	Yes, same as in LTE.  Support for this in the case of small cells may still be needed.

	LG
	Yes, same as LTE. It is likely that small cell will be more widely used in NR and alternative TTT will be useful.

	Panasonic
	We agree with Intel and would consider this as an FFS item.

	OPPO
	Not in this release considering this could be an enhancement for the basic TTT.

	Samsung
	Seems not most essential but can consider if time allows. Seems fine not to include in initial ASN.1


Summary of discussions 2.6: Based on the discussions, there is no consensus to support the concept of alternativeTimeToTrigger (as in LTE). Hence, the current ASN.1 structure captures FFS altTTT-CellsToAddModList (in measObjectNR) and alternativeTimeToTrigger (in reportConfigNR).
In 36.331, 5.5.2.8 describes how L3 filter coefficients are configured per measurement quantity for each supported RAT. For example, there are coefficients per RSRP, RSRQ, SINR in the case of LTE. That is part of the quantityConfig IE. Companies are welcome to provide their view whether the same principle should be considered for NR in 38.331.
Discussion 2.7: In NR, the network can configure the UE with different filter coefficients at least per measurement quantity (e.g. RSRP, RSRQ, SINR or equivalent quantities as defined by RAN1/RAN4).
	Company 
	Please, try to justify your preference.

	NEC
	Yes, the network should be able to configure the filter coefficient per measurement quantity.

	ZTE
	In LTE, individual coefficients are configured for different quantities. The same principle should be adopted in NR, so we prefer to support multiple filter coefficients for each measurement quantities(i.e. RSRP,RSRQ, SINR...etc), and due to different characteristic of NR-SS and CSI-RS, we are wondering whether RAN2 can discuss the possibility of introducing separate filter coefficients for NR-SS and CSI-RS.

	Qualcomm
	Yes, same as LTE

	Nokia
	We don’t see need for this but more important would be to able to configure different coefficient per Object (=carrier) i.e. one object may be in 3Ghz band and other in 60Ghz. Fading characteristics are quite different and using same filtering seems to be bit problematic.

	MediaTek
	Agree. The units and value ranges of different measurement quantities can be quite different. Therefore, different filter coefficients should be allowed at least for different measurement quantities.

	CATT
	The same principle is reused in NR.

	Huawei, HiSilicon
	We could reuse the same approach for NR

	Sony
	Yes

	Ericsson
	Yes

	Lenovo/ MotM
	Agree with MediaTek.

	Intel
	Yes, NW should be able to configure the filter coefficient per measurement quantity per filter (for both L3 filter for beam and cell)

	Interdigital
	Yes, same as in LTE. Should also be similar to LTE in terms of RS type. Hence filter coefficient should be per quantity and per RS-type (CSI-RS and SSB)



	LG
	Yes, same as LTE

	Panasonic
	Yes

	OPPO
	Same as LTE

	Samsung
	Yes


Summary of discussions 2.7: Most companies agree that the network can configure the UE with different filter coefficients at least as in LTE per measurement quantity (e.g. RSRP, RSRQ, SINR or equivalent quantities as defined by RAN1/RAN4). Some comments addressed the need for different filter coefficients per RS type, addressed in discussion 3.4. That has been taken into account in the DRAFT ASN.1 in the QuantityConfigNR IE.
It has not been agreed for NR whether the filter coefficients in quantityConfig IE is part of measConfig, reportConfig or measId. If in measConfig, as in LTE, the network configures the same filter coefficients for all measurements performed for a given RAT per measurement quantity as in LTE. As in NR the RS Type (SS block or CSI-RS) can be set per event in reportConfig, quantityConfig could be an UE part of reportConfig or even measId. Companies are welcome to express their views about these different possibilities. 
Discussion 2.8: In NR, quantityConfig shall be defined as an IE of one of the following alternatives:
· a/ measConfig;
· b/ measObject;
· c/ reportConfig;
· d/ measId;
· e/ other?
	Company 
	Please, try to justify your preference.

	NEC
	Firstly, it should be clarified whether having such flexibility that different filter coefficientcan be configured for the same measurement quantity depending on the RS type is useful (e.g. in which scenario, for what purpose)?

	ZTE
	a.
As proposed in Discussion 2.7, individual coefficients should be configured per RS-type. Once individual coefficients are allowed per RS-type, the same RS-type corresponding coefficient should be used for all measurements performed for a given RAT per measurement quantity as in LTE. No need to introduce per event filter coefficient.
c. and d. are unacceptable for us, because for a given cell, if more than one filter coefficient can be configured, then UE is required to calculate and maintain multiple cell/beam level qualities, which may impact the measurement performance.
For b. in our view, for a given quantity, network can configure filter coefficient based on UE speed(i.e. smooth filter for lower speed and rough filter for high speed), so we haven’t seen the necessity to support per-measObject s-Measure in NR. 

	Qualcomm
	The question is not clear. It is better to clarify the difference of option a/ , b/,  c/ and d/ in term of benefit.

	Nokia
	First, we would like to understand is there some agreement that reportConfig is used to configure which RS is used for reporting?

What we need to discuss is that how we actually model whole measurement configuration and how many RS (more than one?) can be in one measurement object. 

Logical location to configure quantity seems to be measObject => per Rat configuration may not be optimal due extremely wide range of bands available for NR. Thus we would propose to configure in measObject.

	MediaTek
	a/ measConfig
The quantityConfig is a part of measurement configuration and thus should be in measConfig; this is the only logical choice. The filter coefficients can be configured per RS type (SS block or CSI-RS) with some modification on quantityConfig. Then a measurement event associated with a RS type (e.g., SS block) is evaluated based on the coefficients for that RS type (e.g. SS block).

	CATT
	Prefer option a. Even in NR different filter coefficient parameters may be applied to different RS type, for a certain RS type the same filter coefficient parameters are also applied to all measurements performed for a given RAT per measurement quantity. The similar configuration is reused in NR.

	Huawei, HiSilicon
	b) In LTE ,in addition to filterCoefficientRSRP, the filterCoefficientCSI-RSRP is introduced for CSI-RS based measurement. We can have separate filter coefficients for CSI-RS and SS in NR like in LTE, however, in NR, SS in different frequency may have different periodicity, it would be beneficial to have per frequency filterCoefficient. So we prefer to have quantityConfig per MO

	Ericsson
	In our view making it per measConfig, i.e., a/, makes the solution in principle less flexible i.e. same coefficients for all measObject, as in LTE. On the other hand, we agree with other companies that configuring per beam/cell and RS type can be achieved by modifying quantityConfig, even in a/.

	Lenovo/ MotM
	a) Agree with MediaTek

	Intel
	Option (a) is preferred to simplify UE implementation.

	Interdigital
	No strong opinion.

	LG
	a/ same as LTE.

	Panasonic
	Option (a) is preferred. quantityConfig is a global configuration which should be at the same level as measObject, reportConfig, and measId.

	OPPO
	Agree with MTK for option a)

	Samsung
	Option a) (i.e. filters per UE rather than e.g. per frequency or 
easurement) seems sufficient


Summary of discussions 2.8: Most companies proposes to keep QuantityConfig IE in the measConfig as in LTE i.e. there would be no filter configuration distinction per carrier. At least one company argued that this would be simpler from UE perspective, although it was not explained why that makes significant difference. As at least 3 companies argued that a configuration per MeasObject could be useful in NR due to the wider range of frequencies compared to LTE, as rapporteur we suggest leaving that FFS to be discussed based on contributions. For the ASN.1 DRAFT QuantityConfig IE is provided, but haven’t placed in MeasConfig or MeasObject IE.
Note: Further discussions about L3 filter coefficients for cell vs. beam level and filter coefficients per RS type will be addressed in 5.5.3 discussion.
Open issues of “5.5.3 Performing measurements”
Many agreements in RAN2 related to RRM measurements refer to the term “beam”, although more recent agreements start to use the terminology associated to the exact reference signal that the UE shall measure i.e., either SS Block or CSI-RS. One potential benefit of using the term “beam” is that many procedures are quite similar, except for the RS type that is used. On the other hand, one would have to carefully define the term “beam”, not defined in current drafts of TS 38.213, TS 38.214 or TS 38.215. Hence, in TS 38.331, our proposal is that we aim to avoid the term “beam” and rather refer to the measurement model captured in 38.300 and to the RS type that shall be measured using similar terminology as in TS 36.215 i.e. SS-RSRP, SS-RSRQ, SS-SINR or CSI-RSRP, CSI-RSRQ, CSI-SINR for the measurement quantity of each beam level measurement value from the L1 filter, which will be input to depending on which RS type is configured by the network.
Discussion 3.1: In TS 38.331, the common understanding is that we aim to avoid the term “beam” and rather refer to the measurement model or to a RS Type (i.e. SS Block or CSI-RS) or exact measurement quantity as in 38.215 (e.g. SS-RSRP, SS-RSRQ, CSI-RSRP, CSI-RSRQ, CSI-SINR, SS-SINR).
	Company 
	Please, try to justify your preference.

	NEC
	Basically, agree with the intention to use clearer wording, while we still see some benefit to use “beam”, e.g. beam recovery failure/success.If 38.331 can define “beam” somehow and it can be generally applied to some text on RRM, then it may be possible to use “beam” those parts. Maybe RAN2 can discuss based on the actual TP (i.e. case-by-case).

	ZTE
	We found out that RAN1/RAN4 has the similar topic of discussing the terminology of RS type and measurement quantity. We think we should wait and align with RAN1/RAN4, and the terminology should be identical among all the RAN working groups.

	Qualcomm
	We need to differentiate the identifier of NR-SS and CSI-RS in measurement. We are fine to use more exact measurement quantity, instead of “beam”. But as ZTE indicated, it is better to align with RAN1/RAN4 on terminology.

	Nokia
	We don’t need beam in 38.xxx specifications but just NR-SS/CSI-RS.

	MediaTek
	Generally agree. We should avoid the term “beam” in formal spec text, but as indicated above, we need to align with RAN1/RAN4.

	CATT
	Should align with other working group on the terminology.

	Huawei, HiSilicon
	Agree with CATT.

	Sony
	Agree with Qualcomm and others and should wait for other WGs before concluding

	Ericsson
	I guess we all agree we should align with other WGs. Current RAN1 specs do not use the term beam, hence we should not use. We do not think wait is an option consider that must be finalized in 2 meetings. Hence, we suggest we capture a proposal based on current RAN1 wording in 38.215 and add an FFS in case RAN1 also updates their terminology.

	Lenovo/ MotM
	Agree with ZTE that we can wait and use the same terms decided by RAN1. Also, agree with NEC intent to use a term common to different RS types i.e. avoid listing names of different RSs all the time throughout the specification (helps readability and comprehension of the specifications).

	Intel
	May be we can follow 38.215.

	Interdigital
	Not clear. We cannot always avoid to use the term beam. If the proposal aims to refer to beam in the context of measurements and measurement quantities specifically, then yes the proposal makes sense. But if the proposal aims to never use the term beam, that might not be applicable in some cases.  

	LG
	Agree with intention, but prefer to align the terminology with RAN1/4.

	Panasonic
	Agree with ZTE.

	OPPO
	Agree with that the terminology should be aligned among different WGs.

	Samsung
	RAN2 made some agreements related to beams (filtering, reporting). We are not entirely sure if there is a common RAN2 understanding how these will be captured, in particular for the case of CSI RS (i.e. regarding relation beam versus CSI-RS configuration and associated UE actions)


Summary of discussions 3.1: Most companies agree that a common terminology across WGs should be aimed. In that sense, current ASN.1 uses preliminary terminology from 38.215 where measurements per beam based on SS/PBCH block is called SS-RSRP, SS-RSRQ and SS-SINR. And, instead of beam, the SS/PBCH block index is used. RAN2 should further discuss how to handle 38.300 where the term “beam” is used.
In LTE, a cell-specific reference signal (CRS) is used to derive cell measurement results (RSRP, RSRQ and/or SINR). Upon receiving a measurement configuration, the UE shall perform cell measurement results for the PCell and the configured SCell(s) based on CRS in the configured frequencies. According to 36.331 (in 5.5.3):
The UE shall:
1>
whenever the UE has a measConfig, perform RSRP and RSRQ measurements for each serving cell as follows:
…
In RAN2 AdHoc NR #2, in Qingdao, it has also been agreed for NR that:
Agreements
…
5: For event triggered reporting:
•
PCell and SCells cell quality are always included in the measurement report
…
A direct consequence of that agreement is that an RRC_CONNNECTED UE in NR shall also perform measurements for PCell and configured SCell(s). That has also been assumed in the endorsed TP (R2-1707855).
Discussion 3.2: Is it the common understanding that the UE shall perform measurements in NR for each serving cell? Shall that be as in LTE for all measurement quantities that can be set as triggerQuantity (e.g. RSRP and RSRQ in LTE)?
	Company 
	If your answer is no, please try to justify.

	NEC
	The point should be clarified a bit more. The UE shall perform RSRP and RSRQ measurements for each serving cell,whenever the UE has a measConfig in NR. For other triggerQuantity, if any, RAN2 can discuss further.

	ZTE
	For the first question, except the sentence listed by Ericsson above, in 36.331, we have the following description:
E-UTRAN applies the procedure as follows:
-
to ensure that, whenever the UE has a measConfig, it includes a measObject for each serving frequency;
So, UE can perform measurement on serving cell only if the corresponding measObject is configured by the network, and for the configured measObject.
For the second question, we agreed that UE should perform measurement for all measurement quantities that can be set as triggerQuantity. 

	Qualcomm
	For first question, we share similarunderstanding as ZTE, i.e. UE can perform measurement on serving cell only if the corresponding measObject is configured by the network, and for the configured measObject.
For second question, RSRP and RSRQ should be fine. SINR may need discussion because in LTE it is not used as trigger quantity. In general, we would like to limit the number of options at least for release-15.

	Nokia
	Yes, as indicated earlier it seems good alternative to configure quantity in the object. And triggeringQuantity for reporting could be part ot reportConfig similarly to LTE (same as trigger or both quantities reported).

We assume that UE is able to measure without extra effort each and every configured carrier having measurement object. 

	MediaTek
	Yes for both questions.

	CATT
	Yes, the UE shall perform measurements in NR for each serving cell, and all measurement quantities (e.g. RSRP and RSRQ in LTE) shall be performed.

	Huawei, HiSilicon
	Yes

	Sony
	Yes

	Ericsson
	Yes, and according to the latest RAN4 agreements, these are RSRP, RSRQ and SINR. One remaining question is whether these are mandatory or optional.

About the comment from Qualcomm and ZTE I agree it should be clarified.

About SINR, if that is supported in Rel-15 anyway according to RAN4, what is the drawback to make it a trigger Quantity? Perhaps that is a topic for discussion?

	Lenovo/ MotM
	Agree with Qualcomm.

	AT&T
	Yes, the UE shall perform measurements in NR for each serving cell based on the configured RSs. 

	Intel
	Yes for RSRP. We can discuss RSRQ when it is defined. Note that the UE performs measurement on PCell and SCells when measurement is configured for event triggered.

	Interdigital
	Yes for both questions.

	LG
	For the first question: we have same view with ZTE.
For the second question, at least RSRP/RSRQ can be set as triggerQuantity. 

	Panasonic
	Yes for both questions.

	OPPO
	Yes for both questions

	Samsung
	We assume that, as in LTE, for SCells the UE reports results when available and both RSRP and RSRQ. We also assume that network configures an object for each serving freq as in LTE (note that in LTE network seems not required to configure a measurement for each serving freq)


Summary of discussions 3.2: Most companies agree that as in LTE the UE shall perform measurements for each serving cell for all possible measurement quantities agreed in RAN1/RAN4 (whenever a measConfig is provided). The TP version endorsed last time (procedural text in 5.5.3) considers that and will be later merged with ASN.1. It has been added in the DRAFT TP the following FFS Whether that is only applicable for serving frequencies with an associated MO configured by the network (and update procedural text accordingly).

· Discussion point: Measurement quantities in NR

· In our understanding, RAN4 has agreed on the following measurement quantities: RSRP, RSRQ and SINR. However:

· Qualcomm, Lenovo, Samsung and LG commented that this is valid at least for RSRP and RSRQ.
· Intel commented that RSRP only is ok, but not yet RSRQ or SINR.

· Based on our understanding RSRP, RSRQ and SINR were added in the DRAFT ASN.1. However, we add an FFS to later confirm with RAN1/RAN4 that all the quantities are supported in NR. 

36.331 does not mention anything about RS type as in LTE cell measurement results can only be based on CRS. However, in NR, cell measurement results can be configured by the network to be performed based on SS Block-based reference signal(s) (e.g. NR-SSS) or CSI-RS per reportConfig. Considering that flexibility regarding the RS Type configuration, using the same text as in 36.331 becomes ambiguous. Hence, a remaining question to be addressed by RAN2 is what RS type shall the UE use to perform serving cell measurements. 
Discussion 3.3: Companies are welcome to express their preferences on at least the following options:
· a/ UE shall always perform serving cell measurements for both RS Types (i.e. both SS Block and CSI-RS, if configured);
· b/ Network can configure which RS type to be used for serving cell measurements (e.g. SS, CSI-RS or both SS/CSI-RS);
· c/ UE shall always perform serving cell measurements for SS Block. Additionally, the UE shall perform serving cell measurement for CSI-RS, if the CSI-RS is configured.
	Company 
	Express your preference between a/, b/ or any other alternative we have not identified. Please, try to justify.

	NEC
	Option c/ should be a baseline, unless there is any specific issue seen.

	ZTE
	We agree with NEC about the option c.
UE need to get timing reference from NR-SS, for the accurate timing tracking of the serving cell, NR-SS should be measured anyway, for CSI-RS, we think the same principle in LTE can be adopted in NR, that UE should perform serving cell measurement on CSI-RS as long as it is provided.

	Qualcomm
	We support option b/. Option a/ is less flexible and mandates UE to perform cell measurements of both NR-SS and CSI-RS.



	Nokia
	C) as propsoed by NEC could be nice but not practical in case of BWP not having SS-block at all. Synchronization may be achievable by other means but this is RAN1 topic completely. Option b) at least would cover each conceivable scenario. 

	MediaTek
	b/ Network can configure which RS type to be used for serving cell measurements (e.g. SS, CSI-RS or both SS/CSI-RS);
Please see our comments for Discussion 2.2. Also please notice that the exactly wording should be network can configure which RS to be “measured”. NR-SS is always “used” as timing reference during measurement.

	CATT
	Measurement results for all serving cells in each measurement report can be used to assist faster CC management, e.g. modifying or removing a serving cell. The more information the UE can provide, the better performance of CC management can be achieved. a/ is preferred.

	Huawei, HiSilicon
	b/ (as there may be BWP not having SS-block)

	Sony
	c/ Agree with NEC

	Ericsson
	We agree with Nokia that b/ is probably the safest (and does not introduce much complexity). On the other hand, we are ok to discuss c/.

	Lenovo/ MotM
	b) Agree with MediaTek

	AT&T
	We support Option b. Option c is not acceptable since there could be carriers that are configured without SS Blocks. Based on how it is worded, Option a has the same problem.

	Intel
	Option (b)

	Interdigital
	Option B.  We think this can handle all cases and is consistent with configuration of events.

	LG
	b/ UE will perform SSB measurement only if the SSB measurement has been configured for serving frequency, and will perform CSI-RS measurement only if the CSI-RS measurement has been configured.

	Panasonic
	We prefer option (c). SSB measurement is the baseline while CSI-RS measurement is enabled only when being configured. 

	OPPO
	Agree with option c) proposed by NEC

	Samsung
	As indicated by others option b) seems preferrable option


Summary of discussions 3.3: Most companies agree that the network can configure which RS type to be used for serving cell measurements (e.g. SS, CSI-RS or both SS/CSI-RS). Current ANS.1 initial DRAFT captures that as PCell and SCells in MeasObjectNR.
36.331 has a subclause 5.5.3.2 about L3 filtering from the overall measurement model described in 36.300. Following the same logic, we expect to capture L3 filtering in 38.331 for NR measurements. In NR, the following measurement model has been agreed and captured in TS 38.300:
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In that model, one can see L3 filtering for cell measurement results and L3 beam filtering for beam measurement results to be included in measurement reports. In TS 38.300 the following is described about these L3 filtering functions:
-
Layer 3 filtering for cell quality: filtering performed on the measurements provided at point B. The behaviour of the Layer 3 filters is standardised and the configuration of the layer 3 filters is provided by RRC signalling. Filtering reporting period at C equals one measurement period at B.
- 
L3 Beam filtering: filtering performed on the measurements (i.e. beam specific measurements) provided at point A1. The behaviour of the beam filters is standardised and the configuration of the beam filters is provided by RRC signalling. Filtering reporting period at E equals one measurement period at A1.
Before the section on filtering is drafted in 38.331, further details should be clarified. For example, it is not clear whether the network can configure the UE with different filter coefficients for beam measurement results compared to cell measurement results. And, for each of these, whether the network can configure different filter coefficients for measurement results based on SS Block and based on CSI-RS. Hence, we encourage companies to provide their views on the following:
Discussion 3.4: For a given measurement quantity defined in NR (e.g. RSRP), companies are welcome to express their views on the following filtering configuration alternatives:
· a/ Same filter coefficients for cell measurement results based on SS Block, cell measurement results based on CSI-RS, beam measurement results based on SS Block and beam measurement results based on CSI-RS;
· b/ Different filter coefficients for cell measurement results based on SS Block, cell measurement results based on CSI-RS, beam measurement results based on SS Block and beam measurement results based on CSI-RS;
· c/ Different filter coefficients for cell measurement results (i.e. no distinction possible per RS type) and beam measurement results (i.e. no distinction possible per RS type).
· d/ Different filter coefficients for CSI-RS based measurements (i.e. no distinction possible for cell measurement results compared to beam measurement results) and SS Block based measurements (i.e. no distinction possible for cell measurement results compared to beam measurement results)
	Company 
	Please, try to justify your preference.

	NEC
	c/ Different filter coefficients for cell measurement results and beam measurement results:
Cell level quality can be considered same as LTE, while beam quality may need to be tracked more dynamically. So, it should be possible for the network to configure different filter coefficient for cell level and beam, but no need for RS type distinction.

	ZTE
	we prefer option b.

	Qualcomm
	We prefer b). Firstly, the purpose of cell measurement/reporting and beam measurement/reporting is different. Cell measurement is to decide when to handover, and beam measurement/reporting is mainly for network to provide a set of beam for UE to do RACH during handover. So, we think it could be different. For example, we could use L3 filtering coefficients with smaller factor a for cell measurement to get a more stable value. Secondly, different RSs may have different waveform and beam resolution, so it may be useful to use different filter coefficients for NR-SS and CSI-RS, respectively. 



	Nokia
	If a measurement object has RS of one type and if we allow to configure a quantity config per object then NW can achieve to have different filters for cell results/beam results etc. UE does not need to be aware of this distinction but this should be transparent to UE => UE does not need to know if one object is for beam or cell.



	MediaTek
	a/ or d/ 
1. Cell measurement is derived from beam measurements. They should be filtered using the same coefficients.
2. FFS whether to allow different filter coefficients for different RS types (SS block, CSI-RS). This depends on the structure of measurement configuration.

	CATT
	Prefer option d. For a certain RS type, there is no motivation to apply different filter coefficients for cell level measurements and beam cell measurements. However, different RS types have different characteristics, e.g. different periods; different filter coefficients need to be applied.

	Huawei, HiSilicon
	b/ L3 beam filtering and L3 cell filtering have different purposes. Also, the periodicity of SS and CSI-RS could be different so it should be possible to have different filters.

	Sony
	b/ agree with Huawei

	Ericsson
	We also prefer option b/. In fact, beam/cell level distinction simply follows the agreed measurement model from 38.300. To keep a similar level of configurability provided in LTE, where CSI-RS and CRS based measurements have different filtering configuration, we prefer to enable different filtering configuration for SS/PBCH based measurements compared to CSI-RS based measurements.

	Lenovo/ MotM
	We prefer b. Option d might also be sufficient (but it’s subset of b).

	AT&T
	We agree with comments from Qualcomm and Huawei. We support Option b.

	Intel
	Option (a) should be the simplest.

	Interdigital
	We prefer option b and agree with Qualcomm.

	LG
	b/ Generally, beam quality would be changed dynamically than cell quality, so separate filter configuration for cell quality and beam quality seems reasonable.In addition, different RS types may have different measurement periods, so the filter coefficient need to be configured separately for different RS types.

	Panasonic
	a/ or d/. Same view as MediaTek.

	OPPO
	We prefer option d/. Since it seems quite nature different RS types have different filter coefficient, however for the same RS types, we don’t see the motivation for differentiating the cell level and beam level measurement results.

	Samsung
	Although b is most flexible, it seems to increase burden on the UE, It would be nice to avoid limit such burden, so we would like to consider option d (assuming time characteristics of cell and beam reporting may not be that different).


Summary of discussions 3.4: Most companies (10/15) agree that the network can configure different filter coefficients for cell measurement results based on SS Block, cell measurement results based on CSI-RS, beam measurement results based on SS Block and beam measurement results based on CSI-RS. That has been captured in the provided ASN.1 DRAFT (QuantityConfig IE).
In NR, L3 filtered beam measurement results can be configured to be included in measurement reports (for dedicated RACH configuration per beam in the target cell and/or handover ping-pong avoidance e.g. network could prioritize handovers to cells with more good beams). It has been agreed that neighbour cell measurements shall be started when the conditions associated to s-Measure is fulfilled, however, it is not obvious when the UE shall start performing the L3 beam filtered measurements. 
Discussion 3.5: Companies are welcome to provide input related to the following options:
· a/ The UE shall perform L3 beam filtered measurement results for neighbour cells at the same time it starts to perform neighbour cell measurements i.e. based on the s-Measure threshold for cell measurement results (if configured);
· b/ The UE shall perform L3 beam filtered measurement results for neighbour cells based on another threshold also compared to PCell measurements.
	Company 
	Please, try to justify your preference.

	NEC
	a/ seems sufficient. The L3 mobility would be based on the cell level quality. Thus it should be sufficient to start the beam measurements for neighbour cells at the same time the UE starts to perform neighbouring cell measurements.

	ZTE
	We didn’t fully understand the question and why we should discuss this? Since L3 filter is not a newly mechanism here, and UE should measure beam quality for cell level quality derivation, we think the start point of L3 beam filter should be the same with L3 cell filter, although the “beam selection” is executed when performing measurement report. But this should be left to UE implementation, and no need to be captured in specification.

	Qualcomm
	We think more clarifications on motivation of option a/ and b/ are needed. For example, does option a/ mean there will be dependence between cell/beam measurement configuration and s-Measure configuration (i.e. if s-Measure condition is satisfied, UE has to do beam measurement for neighbour cells?) 

In general, we think it is better to first discuss s-measurement mechanism in NR, and configuration of beam/cell measurements and s-Measure should not be mixed up, i.e. independently configured. And our preference is to reuse single s-Measure threshold same as LTE, i.e. 

When the neighbour cell’s cell measurement (e.g. cell RSRP) is below configured s-Measure threshold (if configured), the UE can perform L3 beam filtered measurement for neighbour cells if it was configured beam measurement/reporting for neighbour cell

	Nokia
	The UE should perform L3 beam filtered measurement whenever it might need to report them, i.e. for neighbouring cells only when it measures neighbouring cells (i.e. PCell < sMeasure), but for the PCell it might need to perform them even though PCell > sMeasure, e.g. A1 / A2 event or periodical measurements on PCell. No need to link this sMeasure and even less need to introduce another threshold in my opinion.

	MediaTek
	a/ The UE shall perform L3 beam filtered measurement results for neighbour cells at the same time it starts to perform neighbour cell measurements i.e. based on the s-Measure threshold for cell measurement results (if configured);
L3 filter outputs the long-term quality of a beam (the weights of previous measurements are adjusted by the “alpha” value), and thus the filtering should be started when UE starts to measure a neighbour cell.

	CATT
	Prefer option a. With option b, it is hard to configure another suitable threshold for L3 beam filtering.

	Huawei, HiSilicon
	Would assume a) but not sure what is the question. Beam measurements are needed to derive cell quality, so they are started at the same time like cell measurements. Do you mean L3 beam filtering? Does starting filtering cost something in addition to performing the actual measurement?

	Ericsson
	My apologies if the question was not clear. The beam measurements here are the L3 beam measurements to be included in measurement reports. Hence, the question was about the triggering of L3 filtered beam measurements, since beam measurements anyway need to be performed for cell quality derivation. Perhaps that requires online clarification. 

In our view, the UE could start performing L3 beam filtering for neighbor cells right after s-Measure is fulfilled; however, as these L3 filtered beam measurements are only necessary when measurement reports are triggered, an additional threshold could relax the UE requirement on maintain these filters.

	Lenovo/ MotM
	a) Agree with MediaTek.

	Intel
	Option (a)

	Interdigital
	We think a is sufficient.

	LG
	Option a/ seems sufficient.

	Panasonic
	Option a/. A single s-Measure threshold is sufficient to trigger both cases. 

	OPPO
	Based on current description of each option, we consider option a) is sufficient.

	Samsung
	We see no need for any additional threshold


Summary of discussions 3.5: Most companies propose that L3 beam measurement for reporting, if configured, shall be started when the UE starts to perform cell level measurements. For neighbor cells, the UE shall start the L3 beam measurements when the condition for s-Measure is fulfilled. Current ASN.1 DRAFT does not contain any threshold for L3 beam measurements in addition to s-Measure. The actions based on s-Measure should be captured in procedural text.
Open issues of “5.5.4 Measurement report triggering”
The timer T312 has been introduced as result of the “Het-Net mobility” study item. According to 36.331, the UE shall start T312 upon triggering a measurement report for a measurement identity for which T312 has been configured, while T310 is running, i.e., when the UE discovered out-of-sync towards its serving cell. If T312 expires, the UE shall initiate the connection re-establishment procedure.
Discussion 4.1: Companies are welcome to provide their views on whether as in LTE the timer T312 is also supported in NR Rel-15. 
	Company 
	Please, try to justify your preference.

	NEC
	Similar to alternativeTimeToTrigger, no strong opinion. However, if this is supported then alternativeTimeToTrigger should be also supported for consistency.

	ZTE
	If Het-Net feature is supported in NR R15, T312 should be supported. 

	Qualcomm
	We support it. We understand this is needed only for NR SA operation.

	Nokia
	We don’t see need for this but we are not strongly against either due to “EUTRAN already having it” but we should probably make first ASN.1 without this to get basic necessary elements in place.

	MediaTek
	Keep it FFS.
T312 was introduced to reduce interruption time for moving UEs in co-channel het-net deployment. Such deployment has not been widely discussed in NR, but also not precluded. Therefore we suggest keeping T312 FFS at this stage.

	CATT
	So far Het-Net scenario in NR has not been discussed in detail. Considering differences of LTE and NR, it would be good to first analyse HetNEt scenarios in NR to identify what is required in support of HetNet in NR. It is good to focus on the basic mobility and RLF procedures first and mobility for HetNet can be considered in a later release.  The timer T312 in LTE is not supported in NR Rel-15.

	Huawei, HiSilicon
	This may not be essential for Rel-15.

	Sony
	Agree with Nokia and NEC

	Lenovo/ MotM
	Since HetNet mobility is not discussed in the context of NR, we should keep it FFS.

	AT&T
	We support this and agree with NEC that the logic for supporting this is similar to alternative TTT.

	Intel
	We are ok with supporting T312. However, we agree it should be FFS and it may need to be modify for NR to be useful.

	Interdigital
	It should be supported – same as LTE.

	LG
	Similar to alternative TTT, we think T312 is also useful.

	Panasonic
	FFS. Same as the discussion in Discussion 2.6.

	OPPO
	We consider this is an enhancement, and not essential for R15.

	Samsung
	Seems not so essential but can consider if time allows. Seems fine not to include in initial ASN.1


Summary of discussions 4.1: Most companies prefer to postpone the decision of T312 support. Current ASN.1 DRAFT does not capture T312 related parameters.
The parameter ue-RxTxTimeDiffPeriodical was inroduced in LTE in Rel-9 as a way to configure the UE to perform UE Rx-Tx time difference measurement reporting. Companies are welcome to provide input whether that is an essential feature to be supported in Rel-15 or not.
Discussion 4.2: Companies are welcome to provide their views on whether UE Rx-Tx time difference measurement reporting is essential or not to be supported in Rel-15.
	Company 
	Please, try to justify your preference.

	ZTE
	Since the RxTx time difference measurement is related to MDT feature, and MDT feature is not supported in NR R15, so we think no need to support this.

	Qualcomm
	It is our understanding that this is out of the scope of release-15 NR WI. The positioning / emergency service support for NR does not include support for a specific measurement over NR radio interface

	Nokia
	Not needed in R15

	MediaTek
	Keep it FFS.
We need to identify the potential use case (e.g. UE reporting timing advance for positioning) in NR. There may be RAN4 dependency. Also, if introduced, it is for standalone scenario.

	CATT
	Not supported in Rel-15. In NR Rel-15, we had decided to support of positioning via RAT independent scheme and E-UTRA RAT dependent positioning schemes. Thus support for positioning using NR RAT could be considered in a later release if required.

	Huawei, HiSilicon
	This may not be essential for Rel-15.

	Sony
	We are fine to not support it for Rel-15

	Lenovo/ MotM
	Not required in Rel. 15.

	Intel
	Not needed

	Interdigital
	We are fine to not support this for Rel-15.

	LG
	This is out of the scope of Rel-15.

	Panasonic
	Not required in Rel-15.

	OPPO
	We could discuss this in further release.

	Samsung
	Fine to handle in later release


Summary of discussions 4.2: Most companies prefer to not support ue-RxTxTimeDiffPeriodical (at least not in Rel-15).
The parameter reportSSTD-Meas was introduced in LTE in Rel-13 as a way to configure the UE to perform measure SSTD between the PCell and the PSCell as specified in TS 36.214. The SSTD measurement result consists of SFN, radio frame and subframe boundary difference between the PCell and the PSCell as specified in TS 36.214 and TS 36.133.
Discussion 4.3: Companies are welcome to provide their views on whether SSTD measurement shall be supported in Rel-15.
	Company 
	Please, try to justify your preference.

	NEC
	Our understanding is this would be essential for any types of Dual Connectivity.

	ZTE
	reportSSTD-Meas can be used for DC gap coordination in LTE, considering the gap design is still ongoing in RAN2/RAN4, we’d better wait for the conclusions, and then discuss this question.

	Qualcomm
	We support it in Rel-15. This is necessary in the same way as in LTE dual connectivity.

	Nokia
	Not needed in R15

	MediaTek
	Keep it FFS.
It’s not clear in RAN1 SFN, radio frame and subframe boundary between LTE and NR (especially with different numerology) will be shared or not.

	CATT
	SSTD results between the PCell and the PSCell can be configured via OAM, if needed. Furthermore, SSTD reporting is used for measurement gap coordination between MCG and SCG. However, it is FFS for the measurement gap mechanism. We can discuss support of SSTD reporting in Rel-15 after the conclusion on measurement gap mechanism, this involves RAN4 as well.

	Huawei, HiSilicon
	This really goes together with DC, so should be in Rel-15.

	Lenovo/ MotM
	Not needed in R15.

	Intel
	Should keep it FFS until we understand the measurement gap in NR and how it will be used.

	Interdigital
	This is needed for DC in NR.

	LG
	Agree with NEC.

	Panasonic
	FFS for now.

	OPPO
	Agree with ZTE that we could keep this FFS and wait for more information from RAN4.

	Samsung
	This may indeed be needed in REL-15, but anyhow seems best to conclude in conjunction with measurement gap discussion


Summary of discussions 4.3: Most companies prefer to keep FFS the support for SSTD measurement FFS (until measurement gaps are discussed), although 4 companies supported it. The current ASN.1 DRAFT captures that as FFS.
In 36.331, events C1-C2 associated to CSI-RS measurement configuration of serving and neighbor cells are supported. In NR, it has been agreed that cell measurement results based on CSI-Rs are supported, although it has not yet been agreed that C1 and C2 events are supported.
Discussion 4.4: Companies are welcome to provide their views on whether as in LTE C1-C2 events shall be supported in Rel-15.
	Company 
	Please, try to justify your preference.

	NEC
	We wonder if the Rapporteur intention is really to reuse the LTE C1-C2 events? This is because the events C1-2 are configured together with measDS-Config in LTE but such discovery signal configuration was not agreed for NR, either.
eventId
Choice of E‑UTRA event triggered reporting criteria.EUTRAN may set this field to eventC1 or eventC2 only if measDS-Config is configured in the associated measObject with one or more CSI-RS resources.


	ZTE
	In LTE, C1/C2 events were introduced for small cell discovery.The CSI-RS resource for small cell discovery represents the cell quality. In NR, as for L3 mobility, small cell discovery should based on cell level quality, i.e. A events but not based on the individual CSI-RS resource quality. In other words, there’s no need to introduce Cx events for the purpose of small cell discovery or L3 mobility, However, Cx events can be introduced if RAN1 asks for some kind of beam level event to assist beam management procedure.

	Qualcomm 
	We don’t think it is essential to support LTE C1/C2 for purpose of beam management in Rel-15. As we discussed before, the main use case to introduce C1/C2 in NR is for the maintenance of CSI-RS configuration in beam management, especially in a cell with multiple TRPs. If the different TRPs use different PCI, then A3/A4 events based on CSI-RS could be used instead of C1/C2. If the different TRPs use same PCI, then it is mobility w/o RRC involvement. C1/C2 like event may be helpful for the network to track the UE’s environment/location change, and reconfigure CSI-RS. But for that purpose, we think some spec changes on LTE C1/C2 events are necessary, e.g. at least the following two aspects may have to be changed:

1. Measurement report contents when such event is triggered should be L1 measurements, whose quantities is however still being discussed in RAN1.

2. Per-beam event trigger may cause huge overhead in NR. Some approaches to resolve such issue are necessary, e.g. beam group based event trigger

Considering we have only two remaining meetings to complete NSA, we do not think related design could be finalized in Rel-15. On the other hand, we could rely on some existing mechanisms in NR to achieve the same goal. For example, we think NR-SS measurements with SSB index reporting may be good enough for the purpose of managing candidate CSI-RS resources for L1/L2 beam management. As another example, the network could configure all possible CSI-RS resources for UE to do L1 measurement, and activate the CSI-RS for UE to serve based on L1 reporting, although the resulted signalling overhead is large. 

So, based on above discussion, we don’t think it is essential to support LTE C1/C2 for purpose of beam management in Rel-15.

	Nokia
	RAN2 has agreed to support A1toA6 for CSI-RS. WHy we would need C1/C2 in addition as A1-A6 seem to cover those already?.

	MediaTek
	Yes. Although A-type events can also be associated with CSI-RS, it is defined for “cell” quality. In contrast, C1 and C2 events are defined for CSI-RS resource set. In deployments where a cell has a large number of beams (e.g., multi-TRP cell), C1 and C2 events are needed.

	CATT
	Support. The network needs to be aware of the change of UE location within a cell for efficient beam management. However, the change of UE location within a cell cannot be aware based on the existing events A1-A6. For example, a UE is moving from TRP-1 to TRP-2 within a cell. CSI-RS resource for beam management needs to be reconfigured.Measurement report based on events A1-A6 would not even be triggered as cell quality of the cell is good enough for the UE.
If the network tracks the UE location within a cell based on instantaneous L1 beam measurements, the signalling overhead is large.
Hence, in order to be aware of UE location within a cell with less signalling overhead, events similar as LTE events C1-C2 should be supported in Rel-15. Although some modifications with LTE events C1-C2 are needed, e.g. CSI-RS resource changes to CSI-RS resource set, difications with LTE events C1-C2 are needed, e.g.  after conclusionsSCG. 






































 less standardization work is required as similar events have already been supported in Rel-15.

	Huawei, HiSilicon
	We don't see the need to conclude on this per email discussion, this could be added in a TP later. There are contributions to discuss the need or not.

C1-C2 were used for cell on off in LTE, we have not discussed this kind of feature for NR. Unlike what was proposed by certain companies, we don't see an obvious need of these events for inter-cell mobility and we think intra-cell mobility can be handled with lower layer signalling (L1 or possibly MAC).

	Sony
	We don’t see a need for C1, C2.

	Lenovo/ MotM
	C1 and C2 are not required since Beam Management should remain transparent to L3 and RRM mobility (at least now) only depend on An events.

	AT&T
	We believe there is a need for efficient managing of the CSI-RS configurations for beam management, especially in mmWave bands and support C1/C2-like events for NR. At the same time we agree with Qualcomm that exactly taking the C1/C2 events as they are currently defined for LTE may not be needed, but could serve as a starting point.   

	Intel
	C1 and C2 are discussed but we are not clear on the need. We can wait for further discussion.

	Interdigital
	We agree with Mediatek and think these should be supported.  We also think there are ways to avoid signaling overhead, and these can be considered further in contributions on the topic.

	LG
	CSI-RS measurement set need to be configured to UE to reduce the burden of beam measurement. Cx event can be useful for it.

	Panasonic
	We don’t see a need for C1, C2, especially when the CSI-RS beam measurement results can be obtained from A1-A6. 

	OPPO
	We consider C1/C2 are useful, and agree with CATT.

	Samsung
	We don’t see the need for C1/ C2 and agree with Huawei this seems best to conclude separate from this email discussion


Summary of discussions 4.4: It seems unclear for most of the companies why C1-C2 events should be supported in Rel-15, hence it is captured as FFS and should be discussed via contributions.
In 36.331, in 5.5.4, the measurement events A1-A6 are defined. In NR, it has been agreed that A1-A6 are supported, for cell measurement resuls based on SS Block and cell measurement resuls based on CSI-RS, where the RS Type can be configured per reportConfig. However, the details on A1-A6 for NR have not been discussed. The following discussion aims to address some open issue identifyied during drafting process. 
A typical handover implementation could rely on both RSRP and RSRQ criteria to trigger a handover i.e. handover is only triggered when a neighbor cell becomes better than its serving cell both in terms of RSRP and RSRQ. In NR, the simplest way to achieve that would be to enable the configuration of multiple trigger quantities per event (e.g. RSRP and RSRQ). The alternative would be to configure two events, one based on RSRP and another based on RSRQ. However, a typical consequence is that the UE starts to send measurement reports when one condition is fulfilled but the network does not take actions, as it waits for the second condition. In other words, these measurement reports may become not so useful i.e. wasted UE energy and signalling over the air interface. 
Discussion 4.5: Companies are welcome to discuss these two alternatives for the configuration of the trigger quantity per event A1-A6 in reportConfig to be supported in Rel-15:
· a/ Multiple or single trigger quantities can be configured; 
· b/ Only single quantity can be configured;
	Company 
	Provide your views on these two alternatives and, if there is any preference please try to justify.

	NEC
	To clarify our understanding on LTE case first, the trigger quantity is either RSRP or RSRP, while the report quantity can be both. Even though considering both RSRP and RSRP may be preferable, it is not good to restrict on that way only. Sometime, the network may decide the HO only based on e.g. RSRQ for inter-frequency HO.
For NR, we assume b/ Only single trigger quantity per eventshould be baseline potentially with multiple reportquantities same as LTE. However, we are open for a/ Multiple option, if many companies want to support it.

	ZTE
	b.
Network can configure multiple measurement configurations associated with different quantities, since RAN2 has agreed that “The ‘reportOnLeave’ is applicable for all the measurement events and is configurable per reporting configuration” , the network can assume that once a measurement report is received, the criteria is still fulfilled until receives the “reportOnLeave” measurement report. 

	Qualcomm
	We prefer option b/ which is same as LTE. If gNB needs multiple types of reports, it could just configure them independently. We are not sure what is the benefit of configuration of multiple trigger quantities for one event.

	Jarkko
	Just for clarification – isn’t it so that multiple quantities for triggers is not supported in LTE? Is there some specific reason why in NR this is necessary but not in LTE?



	MediaTek
	b/ Only single quantity can be configured
We agree to the analysis above that if multiple trigger quantities can be configure, some measurement reports may not be that useful.

	CATT
	Support option b, similar as LTE. In LTE, although there is only single trigger quantity per event, multiple quantities (e.g both RSRP and RSRQ) can be reported in one measurement report. Hence, the network can decide whether both RSRP and RSRQ criteria are satisfied based on one smart event configuration. And signalling overhead is reduced.

	Huawei, HiSilicon
	b) is enough (but multiple quantities can be reported) 

	Sony 
	b/

	Ericsson
	If network wants to make a decision based on both RSRP and RSRQ, that is possible in LTE. However, there will be quite a lot of useless measurement reports until both conditions are triggered. That canbe avoided by having b/. Notice that b/ does not mean that the network has to configure multiple triggers, hence, it can also configure like in a/

About comment from Jarko: that is also a valid concern in LTE, not specific to NR. Also, the extra effort is minimum as the UE anyway has to measure both if network configures it.

Perhaps that would not be easy to conclude in the email discussions, let’s see if the explanation helps.

	Lenovo/ MotM
	b) Since reporting configuration can request UE to report both (RSRP and RSRQ), irrespective of the configured trigger quantity, it is possible for the network to get sufficient idea.

	Intel
	Option (b) as in LTE. As we mentioned before RSRQ is not defined yet and we are not sure how useful it is for NR.

	Interdigital
	Option b. The report can be configured to contain both measurement based on RSRP and RSRQ, there is no need to configure both in the report triggering condition. Hence if one quantity is above the threshold and the measurement configuration allows the report on the other quantity the NW will have both information to make the handover decision. 



	LG
	Option b, same as LTE.

	Panasonic
	Option b, a single triggering quantity is sufficient.

	OPPO
	Agree that option b) could be agreed at current stage.

	Samsung
	Option b) seems sufficient, at least for REL-15


Summary of discussions 4.5: Most companies preferred to configure a single trigger quantity (e.g. RSRP only, RSRQ only or SINR only), “as in LTE”. Based on the comments, it seems at least some companies have not understood the purpose of a/ (reducing signalling). Current ASN.1 DRAFT assumes a single trigger quantity and enhancements should be discussed via contributions.
In RAN2#99 it has been agreed that including cell level measurement results based on SS block RS type in CSI-RS triggered events is not supported. One of the arguments was that if the network really wants to take decisions based on the quality of both RS types, the network could configure two events with their own triggering point and take a decision when both are fulfilled. That basically means that the network would anyway wait for the second event to be triggered if network understands that this is relevant. However, if such a case is foreseen as a relevant network choice, as in the previous discussion, the easiest solution would be to allow a configuration where the events in reportConfig could have both RS types. The alternative would be to configure two events, one based on SS Block and another based on CSI-RS. However, a typical consequence is that the UE starts to send measurement reports when one condition is fulfilled (e.g. based on CSI-RS) but the network does not take actions, as it waits for the second condition (i.e. the event based on SS Block quality). In other words, these measurement reports in the alternative may not be useful i.e. wasted UE energy and signalling over the air interface. 
Discussion 4.6: Companies are welcome to discuss these two alternatives for the configuration of the RS type per event A1-A6 in reportConfig to be supported in Rel-15:
· a/ Multiple or single RS Type can be configured; 
· b/ Only single RS Type can be configured;
	Company 
	Provide your views on these two alternatives and, if there is any preference please try to justify.

	NEC
	We think the current assumption,“if the network really wants to take decisions based on the quality of both RS types, the network could configure two events with their own triggering point and take a decision when both are fulfilled” as Rapporteur indicated, seems workable and do not see strong need for optimization.

	ZTE
	b.
Similar reason as Q4.5.

	Qualcomm
	We prefer option b/ which is same as LTE. If gNB needs multiple reports of different RS typed, it could just configure them independently. We are not sure what is the benefit of multiple RS types for one event. 

	Nokia
	b seems to be sufficient starting point. If a) can be achieved simply then we can consider it.

	MediaTek
	b/ Only single RS Type can be configured;
We agree that even multiple RS types are configured, typically only measurements reports based on one RS is used to trigger handover, and report based on another RS type is not useful. The network should make proper report configuration and choose only one RS type for each event.

	CATT
	Support option b.  we already have an agreement in RAN2_99 that cell level measurement results based on one RS type cannot be included in the other RS type triggered events.

	Huawei, HiSilicon
	Since RAN2 decided not to report SS result in CSI-RS triggered event, we don't need to introduce other optimization, i.e. b/ is enough.

	Ericsson
	Same as previous reasoning.

	Lenovo/ MotM
	b) Similar reasons as for the previous question.

	Intel
	Option (b), RAN2 has an agreement before that we configure SS block and CSI-RS independently. Option b is more align with previous agreement.

	Interdigital
	Same reasoning as the previous question – option b is preferred.

	LG
	Option b.

Many parameters in reportConfig, e.g. threshold, hysteresis or TTT, need to be set differently depending on RS type. So separate report configuration for different RS type is desirable.

	Panasonic
	Option b, which makes it more clear that if a reporting is triggered by a certain event, we know which type of RS triggering the reporting.

	OPPO
	Also agree that option b) is sufficient.

	Samsung
	Option b) seems sufficient, at least for REL-15


Summary of discussions 4.6: Most companies preferred to configure a single RS type (SS or CSI-RS). Current ASN.1 DRAFT assumes a single trigger quantity and single RS type that can be chosen. Enhancements should be discussed via contributions.
Open issues of “5.5.5 Measurement reporting”
In 36.331, 5.5.5, it is specified that the UE shall only initiate measurement reporting after successful security activation. We would like to confimr with companies whether the same understanding is applicable for NR measurement reporting.
Discussion 5.1: Companies are welcome to express their views on whether as in Lte measurement reporting shall only be initiated after successful security activation.
	Company 
	Provide your views on these two alternatives and, if there is any preference please try to justify.

	NEC
	Yes, the measurementreporting shall only be initiated after successful security activation, same as LTE.

	ZTE
	Yes. Same reasons as LTE (i.e. to prevent the privacy issues with sending measurements prior to security activation)

	Qualcomm
	It is fine as baseline. But some exceptions may be allowed in later release of NR. 

	Nokia
	At least handover shall not be done prior security activation. Whether UE can report can be discussed as it would enable fast activation of CA/DC but privacy needs to be ensured!

	MediaTek
	Yes.UE should not send its measurement report without security.

	CATT
	Yes, considering security, measurement reporting shall only be initiated after successful security activation.

	Huawei, HiSilicon
	In LTE it was considered a security requirement so it makes sense to do the same for NR.

	Sony
	Yes

	Ericsson
	Yes.

	Lenovo/ MotM
	Definitely.

	Intel
	Yes, it should be after security activation as in LTE

	Interdigital
	Yes, same as in LTE.

	LG
	Yes, same as LTE.

	Panasonic
	Yes

	OPPO
	We are OK to accept this as baseline, but also agree with Nokia and Qualcomm that further optimization could be possible in some cases.

	Samsung
	Yes, seems fine do same as LTE


Summary of discussions 5.1: Most companies agree that as in LTE measurement reporting shall only be initiated after successful security activation. That should be captured in procedural text. Optimizations should be discussed via contributions.
In 36.331, 5.5.5, the parameter reportAddNeighMeas, configured per event as part of reportConfig was introduced in Rel-10 so that the UE can also include in the measurement report, if available, the quantities of the best non-serving cell, based on RSRP, on the concerned serving frequency.
Discussion 5.2: Companies are welcome to express their views on whether as in LTE reportAddNeighMeas is supported in Rel-15.
	Company 
	Provide your views on these two alternatives and, if there is any preference please try to justify.

	NEC
	Yes, a parameter like reportAddNeighMeas in LTE would be useful for carrier aggregation and thus should be supported in Rel-15 NR

	ZTE
	Yes.
RAN2 has agreed that ”As in LTE, to support CA case, the RRM configuration can include the list of best cells on each frequency for which measurement information is available”, so we need to support “reportAddNeighMeas” to facilitate the above agreement. 

	Qualcomm
	We support the idea of reporting measurements on serving frequency(ies) that are available in Rel-15. But It is not clear now if “frequency” refers to a BWP or the entire frequency band of the cell. So, we need discussion on what is available in RRM with BWP, i.e. FFS depending on how we model BWP


	Nokia
	Probably it is better to start doing ASN.1 structure to see what would be best way to achieve this. This would be nice feature but not mandatory. And Qualcomm has good point - BWP needs to be considered as well.

	MediaTek
	Yes.

	CATT
	Support. Measurement results of best neighbour cell on each serving frequency would be reported to the network to assist select SCells in target eNB for CA and DC. In NR, CA and DC are also supported. Hence, similar mechanism needs to be supported.

	Huawei, HiSilicon
	We think this is useful.

	Ericsson
	Yes.

	Lenovo/ MotM
	Yes 

	Interdigital
	Yes, same as LTE.

	LG
	Yes.

	Panasonic
	Yes

	OPPO
	OK with the proposal.

	Samsung
	Yes, seems useful to do same as LTE


Summary of discussions 5.2: All companies agree that the network can configure the UE to report the best neighbor cells in the serving frequencies. In the current ASN.1 DRAFT, reportAddNeighMeas has been added within reportConfigNR (as in LTE). And, in the MeasResults IE, for serving cell measurements, an IE called measResultBestNeighServingCell has been added. It should be further discussed how BWP may affect the details.
3 Summary
Overall summary of email discussion 

Summary of discussion 1.1: All companies agree that measurement configuration can be provided in RRCConnectionReconfiguration and in RRCConnectionResume (or, as highlighted by 3 companies, an equivalent message from network to the UE used to resume the RRC connection from RRC_INACTIVE to RRC_CONNECTED).

Summary of discussion 1.2: All companies agree that in Rel-15 the only inter-RAT measurements that can be configured are E-UTRA measurements.
Summary of discussion 2.1: All 15 companies agree that the measurement configuration procedure is used for CGI reporting configuration, although 4/15 companies highlighted that the ASN.1 structure should be more flexible than in LTE (where periodical report in reportConfig was used). Current ASN.1 DRAFT structure does not try to capture CGI reporting yet (as focus should be after December), but discussions about ASN.1 structure (e.g. of reportConfigNR) should take that aimed flexibility into account.
Summary of discussions 2.2 and 2.3: Most companies agree that network can configure only a single s-Measure with a configurable RS Type (SS block or CSI-RS). The UE shall perform neighbour cell measurements if the PCell RSRP is below this configured s-Measure threshold. The current DRAFT ASN.1 structure follows that and defines a single s-MeasureConfig IE in measConfig where network can only choose either to configure ssb-rsrp or csi-rsrp as measurement quantities.
Summary of discussions 2.4: Based on the discussions, parameters related to UE speed-based TTT scaling were captured as FFS in the DRAFT ASN.1. The outcome of the discussion can be summarized as follows:

· 9/15 companies propose to keep it FFS as it is not certain the same concept in LTE is applicable due to new aspects in NR (e.g. multiple TRPs, multi-beams, etc.)

· 6/15 companies propose to support the concept in Rel-15 although even some of these companies agree further discussions are needed. 

· 3/15 companies propose not to support the concept in Rel-15.

Summary of discussions 2.5: Based on the discussions, allowInterruptions parameter has been captured as an FFS in the DRAFT ASN.1. The outcome of the discussion can be summarized as follows:

· All companies acknowledged the importance of that feature in NR.

· 4/15 companies propose we can agree now in RAN2 that it should be supported;

· 11/15 companies commented that RAN4 should decide that.

Hence, RAN2 either waits or send an LS to RAN4

Summary of discussions 2.6: Based on the discussions, there is no consensus to support the concept of alternativeTimeToTrigger (as in LTE). Hence, the current ASN.1 structure captures FFS altTTT-CellsToAddModList (in measObjectNR) and alternativeTimeToTrigger (in reportConfigNR).
Summary of discussions 2.7: Most companies agree that the network can configure the UE with different filter coefficients at least as in LTE per measurement quantity (e.g. RSRP, RSRQ, SINR or equivalent quantities as defined by RAN1/RAN4). Some comments addressed the need for different filter coefficients per RS type, addressed in discussion 3.4. That has been taken into account in the DRAFT ASN.1 in the QuantityConfigNR IE.
Summary of discussions 2.8: Most companies proposes to keep QuantityConfig IE in the measConfig as in LTE i.e. there would be no filter configuration distinction per carrier. At least one company argued that this would be simpler from UE perspective, although it was not explained why that makes significant difference. As at least 3 companies argued that a configuration per MeasObject could be useful in NR due to the wider range of frequencies compared to LTE, as rapporteur we suggest leaving that FFS to be discussed based on contributions. For the ASN.1 DRAFT QuantityConfig IE is provided, but haven’t placed in MeasConfig or MeasObject IE.

Summary of discussions 3.1: Most companies agree that a common terminology across WGs should be aimed. In that sense, current ASN.1 uses preliminary terminology from 38.215 where measurements per beam based on SS/PBCH block is called SS-RSRP, SS-RSRQ and SS-SINR. And, instead of beam, the SS/PBCH block index is used. RAN2 should further discuss how to handle 38.300 where the term “beam” is used.

Summary of discussions 3.2: Most companies agree that as in LTE the UE shall perform measurements for each serving cell for all possible measurement quantities agreed in RAN1/RAN4 (whenever a measConfig is provided). The TP version endorsed last time (procedural text in 5.5.3) considers that and will be later merged with ASN.1. It has been added in the DRAFT TP the following FFS Whether that is only applicable for serving frequencies with an associated MO configured by the network (and update procedural text accordingly).

· Discussion point: Measurement quantities in NR

· In our understanding, RAN4 has agreed on the following measurement quantities: RSRP, RSRQ and SINR. However:

· Qualcomm, Lenovo, Samsung and LG commented that this is valid at least for RSRP and RSRQ.

· Intel commented that RSRP only is ok, but not yet RSRQ or SINR.

· Based on our understanding RSRP, RSRQ and SINR were added in the DRAFT ASN.1. However, we add an FFS to later confirm with RAN1/RAN4 that all the quantities are supported in NR. 

Summary of discussions 3.3: Most companies agree that the network can configure which RS type to be used for serving cell measurements (e.g. SS, CSI-RS or both SS/CSI-RS). Current ANS.1 initial DRAFT captures that as PCell and SCells in MeasObjectNR.
Summary of discussions 3.4: Most companies (10/15) agree that the network can configure different filter coefficients for cell measurement results based on SS Block, cell measurement results based on CSI-RS, beam measurement results based on SS Block and beam measurement results based on CSI-RS. That has been captured in the provided ASN.1 DRAFT (QuantityConfig IE).
Summary of discussions 3.5: Most companies propose that L3 beam measurement for reporting, if configured, shall be started when the UE starts to perform cell level measurements. For neighbor cells, the UE shall start the L3 beam measurements when the condition for s-Measure is fulfilled. Current ASN.1 DRAFT does not contain any threshold for L3 beam measurements in addition to s-Measure. The actions based on s-Measure should be captured in procedural text.
Summary of discussions 4.1: Most companies prefer to postpone the decision of T312 support. Current ASN.1 DRAFT does not capture T312 related parameters.
Summary of discussions 4.2: Most companies prefer to not support ue-RxTxTimeDiffPeriodical (at least not in Rel-15).
Summary of discussions 4.3: Most companies prefer to keep FFS the support for SSTD measurement FFS (until measurement gaps are discussed), although 4 companies supported it. The current ASN.1 DRAFT captures that as FFS.
Summary of discussions 4.4: It seems unclear for most of the companies why C1-C2 events should be supported in Rel-15, hence it is captured as FFS and should be discussed via contributions.

Summary of discussions 4.5: Most companies preferred to configure a single trigger quantity (e.g. RSRP only, RSRQ only or SINR only), “as in LTE”. Based on the comments, it seems at least some companies have not understood the purpose of a/ (reducing signalling). Current ASN.1 DRAFT assumes a single trigger quantity and enhancements should be discussed via contributions.
Summary of discussions 4.6: Most companies preferred to configure a single RS type (SS or CSI-RS). Current ASN.1 DRAFT assumes a single trigger quantity and single RS type that can be chosen. Enhancements should be discussed via contributions.
Summary of discussions 5.1: Most companies agree that as in LTE measurement reporting shall only be initiated after successful security activation. That should be captured in procedural text. Optimizations should be discussed via contributions.
Summary of discussions 5.2: All companies agree that the network can configure the UE to report the best neighbor cells in the serving frequencies. In the current ASN.1 DRAFT, reportAddNeighMeas has been added within reportConfigNR (as in LTE). And, in the MeasResults IE, for serving cell measurements, an IE called measResultBestNeighServingCell has been added. It should be further discussed how BWP may affect the details.

Discussion has focused on changes to 38.331. However, most of the decisions are applicable for IEs (measObjectNR, reportConfigNR, measResultsNR, quantityConfigNR, etc.) that will be defined or referred in 36.331 to support EN-DC procedures, such as measurement configuration and reporting for SCG change and SCG addition. As an outcome, an ASN.1 structure has been proposed. 

Proposal: Discuss the need of a new email discussion activity addressing the following:

· a/ Changes to 36.331 for RRM based on NR RRM ASN.1 structure;

· b/ Update the TP to 38.331 with procedural text taking into account the preferences in the ASN.1 structure.
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