3GPP TSG-RAN WG2 NR#2	R2-1706570
Qingdao, China, 27 – 29 June2017
	
Source:	MediaTek Inc. (Email discussion rapporteur)
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Title:	Report of email discussion [98#33][NR/Measurement configuration]
Agenda Item:       10.4.1.4.4
Document for:     Discussion 
1 Introduction
This email discussion is to discuss NR measurement configuration. The scope of this email discussion is listed below.
[98#xx][NR/Measurement configuration]  (MediaTek)
	Progress the details of measurement configuration.
	Outcome of the email can include proposals for agreement, identification of the main options, and questions to be asked to other groups.
	Intended outcome: Report to next meeting
	Deadline:  Thursday 2017-06-08 
Since both NR-SS and CSI-RS can be used for RRM measurement in NR, the measurement configuration needs to consider both of them. This document collects companies’ views and provides a summary. 
2 Discussion
In this section, companies are invited to discuss the open issues listed below related to the measurement configuration for both NR-SS and CSI-RS and raise questions to other WGs. Discussion should take into account the latest agreements from RAN1/2. Companies are also welcome to raise other issues if necessary. 
2.1 LTE Principle Applicability in NR
In RAN2#97bis meeting, it was agreed that a measurement object is corresponding to one carrier frequency in NR. In LTE, the measurement model consists of measurement object and a reporting configuration which are linked by a measurement identity. Companies are invited to discuss whether the same principle as LTE is still kept in NR. 
Q1: Whether one measurement object is linked with one reporting configuration using a measurement identity in NR?
	Company
	Answer(Yes/No)
	Proposals/Comments

	Mediatek
	Yes
	In NR, one measurement object and a reporting configuration are linked by a measurement Identity. 

	Intel
	Yes
	As in LTE, one measurement object is linked to one reporting configuration using one measurement identity. But one measurement object can be linked to multiple reporting configurations using multiple measurement identities.

	ZTE
	Yes
	In LTE, each measurement identity links one measurement object with one reporting configuration. And by configuring multiple measurement identities it is possible to link more than one measurement object to the same reporting configuration, as well as to link more than one reporting configuration to the same measurement object. The same principle as in LTE should be kept as a baseline in NR. So it’s not accurate to say one measurement object is linked with one reporting configuration. The question should be better revised as:
Q1. Whether each measurement identity links one measurement object with one reporting configuration in NR?

Besides, there may be cases that a specific measurement needs not to link to a measurement object. So we should allow such kind of exception/flexibility in NR.

	Ericsson
	
	Note that in LTE it is possible to link more than one MO to one RC as well as more than one RC to one MO. We see no reason to limit it only one MO to one RC.

Proposal is to follow LTE principle which is:
Measurement identities: A list of measurement identities where each measurement identity links one measurement object with one reporting configuration. By configuring multiple measurement identities it is possible to link more than one measurement object to the same reporting configuration, as well as to link more than one reporting configuration to the same measurement object. The measurement identity is used as a reference number in the measurement report.


	vivo
	Yes
	One measurement object is linked to one reporting configuration using one measurement identity. But one measurement object can also be linked to multiple reporting configurations using multiple measurement identities.

	LG
	Yes
	Same view with Intel.

	Qualcomm 
	
	It should be same as LTE. One measurement object could be linked with one or more reporting configuration.

	Samsung
	Yes
	One measurement ID indicates a reference of a measurement object and a reporting configuration.

	Nokia
	Yes
	No particular need to deviate from LTE principle.

	CATT
	yes
	Same as in LTE. The text quoted by Ericsson on measurement identities clearly reflects the LTE behaviour.

	Sharp
	Yes
	Same view with Intel.

	Huawei, HiSilicon
	
	We agree with Ericsson's description which can be reused for NR.

	CMCC
	Yes
	Same view with Intel. One measurement object can be linked to multiple reporting configurations using multiple measurement identities.


In LTE, the measurement object optionally contains black lists and white lists. The question is whether the same concept of blacklisted and whitelisted cells is also kept in NR. If blacklisted and whitelisted cells are needed, it is assumed that they are configured as part of measurement object. 
Q2: Whether blacklisted and whitelisted cells are needed in NR? 
	Company
	Answer(Yes/No)
	Proposals/Comments

	Mediatek
	Yes
	Both blacklisted and whitelisted cells are needed in NR, which can be configured optionally based on different deployments and use cases. Same as LTE, blacklisted and whitelisted cells are configured as part of the measurement object. Both black/white cells can be add/modified or removedin theblacklist/whitelist. 

	Intel
	Yes
	Both blacklisted and whitelisted cells should be supported in NR as in LTE. For whitelisted cells, it would be preferable if the UE only required to measure whitelisted cells if configured to save UE power consumption.

	ZTE
	Yes
	The whitelisted cells should be allowed for the cell specific configuration, e.g. cell individual offset as in LTE and cell specific NR-SS configuration which isfurther discussed in Q5.

	Ericsson
	Yes
	The LTE MO includes cellsToAddModList, blackCellsToAddModList, and whiteCellsToAddModList. Theuse of cell lists provides the UE cell IDs that are on that frequency and thus aids in PCI verification. With black list EUTRAN can exclude certain cells to be measured which is beneficial for both UE power consumption as well as from reporting perspective as e.g. known barred cells can be blacklisted. Both of these are seen useful. Further the concept useWhiteCellListadded in Rel-13 should be supported in order to considerfor measurements only particular cells on the frequency of the MO. 

	vivo
	Yes
	We think both blacklisted and whitelisted cells should be supported in NR, which is benefit for UE power consumption as in LTE.

	LG
	Yes
	Both blacklisted and whitelisted cells are needed in NR as in LTE.

	Qualcomm 
	Yes
	Same as LTE. Both blacklisted and whitelisted have to be supported.

	Samsung
	Yes	
	We agree it should be possible to restrict which neighbouring cells UE should report. FFS whether by blacklist or whitelist or both need to be supported. First we need to better understand of NR cell detection and usecases of whitelist.

	Nokia
	Yes
	Again, LTE principle can be followed. Blacklists are beneficial to avoid triggering the events on cells which are “bad”, but strong in terms of Rx level. Whitelists are also needed for certain scenarios to make sure specific/preferable cells are included. 

	CATT
	Yes 
	Both blacklist and Whitelist should be supported as same as in LTE.

	Sharp
	Yes
	Both blacklisted and whitelisted cells should be supported in NR as in LTE.

	Huawei, HiSilicon
	Yes
	We can reuse the black list and while list from LTE for the same purpose.

	CMCC
	Yes
	Same as LTE. Both blacklisted and whitelisted cells should be supported in NR.



2.2 NR-SS Configuration
2.1.1 Information for NR-SS Measurement Configuration
SS block and SS burst set composition is still under discussion in RAN1, which might consist of the following (to be decided by RAN1):
· SS burst set periodicity;
· Measurement timing/duration
· SS block position
· …
SS burst set periodicity
During previous RAN1 meetings, a series of agreements were made for SS burst set. In order to support the flexibility allowing various SS burst set periodicity, the periodicity can be configured among {5, 10, 20, 40, 80, 160} ms for both CONNECTED and  IDLE UE in both standalone and non-standalone cases. If the value is not indicated, 5ms is assumed as the default SS burst set periodicity.
Measurement timing/duration
In RAN1#88 meeting, it was agreed that information to derive measurement timing/duration (e.g., time window for NR-SS detection) should be indicated. In RAN1#89meeting, it was agreed that the transmission of SS blocks within SS burst set is confined to a 5ms window regardless of SS burst set periodicity.
SS Blocks Position
In LTE, the PSS/SSS is transmitted in the centre of the carrier bandwidth. In NR, the SS block position has not been decided.  Information related to the frequency and/or time location may need to be configured to indicate the positions of actual transmitted SS blocks. The detailed information for SS blocks position needs to be confirmed by RAN1. 
Companies are invited to discuss what informationneeds to be configuredfor NR-SS based RRM measurement and raise questions related to NR-SS to other WGs. 
Q3: What information needs to be configured for NR-SS based RRM measurement? Any questions to other WGs?
	Company
	Proposals/Comments/Questions

	Mediatek
	In RAN1#88 meeting, it was agreed that Network provides one SS burst set periodicity information per frequency carrier to UE. Based on the agreement, our understanding is thatSS burst set periodicity is required to be configured for NR-SS based RRM measurement. 
In RAN1#89 meeting, it was agreed that the transmission of SS blocks within SS burst set is confined to a 5ms window regardless of SS burst set periodicity. 5ms can be considered as default value for measurement duration. It is FFS whether shorter measurement duration than 5ms can be configured for potential optimization if the actual transmission of SS block is less than 5 ms, which needs to be confirmed by RAN1. 
The parameters related to SS blocks position can be discussed later when RAN1makes sufficient progress on SS block composition, SS burst set composition, etc. 

	Intel
	It has been agreed in RAN2 that only one periodicity is configured per frequency, therefore, NR SS can at least contain one periodicity configuration in the measurement object. Resource location and others may require RAN1 to progress more in order for RAN2 to decide what is needed.

	ZTE
	1) First of all, the question is more RAN1/RAN4 specific. It’s better to ask RAN1/RAN4 what information should be provided to the UE for the NR-SS based RRM measurement.
2) [bookmark: OLE_LINK13][bookmark: OLE_LINK14]From the perspective of measurement accuracy and power consumption, the SS burst periodicity, measurement timing/duration and thepositions in time of actually transmitted SS blocks should be configured to the UE for NR-SS based RRM measurement.
3) [bookmark: OLE_LINK11][bookmark: OLE_LINK12]Regarding SS block frequency position (i.e. SS center frequency), in LTE, the ARFCN-ValueEUTRArepresents both the carrier center frequency and the SS center frequency. So the ARFCN-ValueEUTRA is configured as the carrier frequency in the measurement object. While in NR, the carrier center frequency may be different from the SS center frequency. It should be clarified first which center frequency should be configured for NR-SS based RRM measurement, the carrier center frequency and/or the SS center frequency? And if defined, whether the ARFCN-ValueNR represents the carrier center frequency or the SS center frequency?
4) Besides the SS burst periodicity, measurement timing/duration and the SS Blocks Position, the SS block repetition is useful for SS block based DL coverage enhancement, deployment flexibility (using repetition as a complement to beamforming) and forward compatibility. So alsothe configuration of SS block repetition for NR-SS based cell detection and RRM measurement should be supported.



	Ericsson
	There is an agreement from RAN188:

Agreements:
· For CONNECTED and IDLE mode UEs, NR should support network indication of SS burst set periodicity and information to derive measurement timing/duration (e.g., time window for NR-SS detection)
· Network provides one SS burst set periodicity information per frequency carrier to UE and information to derive measurement timing/duration if possible
· In case that one SS burst set periodicity and one information regarding timing/duration are indicated, UE assumes the periodicity and timing/duration for all cells on the same carrier
· RAN1 recommends shorter measurement duration than configured periodicity e.g., 1, 5 or 10 ms
· Note that L1/L3 filtering across multiple periods is still allowed
· FFS more than one periodicity/timing/duration indication 
· If the network does not provide indication of SS burst set periodicity and information to derive measurement timing/duration the UE should assume 5 ms as the SS burst set periodicity
· NR should support set of SS burst set periodicity values for adaptation and network indication
· Candidate periodicity values to be evaluated are [5, 10, 20, 40, 80 and 160 ms]  

Then there is an agreement from RAN1 88bis:
· SS burst set periodicity default value for initial cell selection: 20/20 msec
· Note that RAN1 assumes that RAN4 will investigate requirements

As can be deduced from these agreements that,if possible, UE can be given information on timing of the SSB set such as duration, periodicity and offset per carrier frequency. If the information is not given UE assumes default periodicity. Thus the afore mentioned information could be optionally present in the measurement configuration. 

Further, the frequency position of SSB is under discussion and outcome needs to be taken ninto accountby RAN2 eventually.




	vivo
	We think this may be related to RAN1 discussion. We can ask RAN1 for more information.

	LG
	1) At least followings should be providedbased on RAN1/4 agreement so far:
· SS burst set periodicity (per carrier frequency)
· SS burst set offset (per carrier frequency)
2) Depending on further progress of RAN1/4, additional information can be provided
· For instance, shorter measurement duration than 5ms and SS Blocks Position, etc.

	Qualcomm
	As indicated by most companies, NR-SS discussion in RAN1/4 has not been completed (e.g. resource location), RAN2 should wait for progress of RAN1/RAN4 to finalize the discussion on configuration of NR-SS.


	Samsung
	So far, RAN1 only agreed for detecting non-standalone NR cell, network provides one SS burst set periodicity information and information to derive measurement timing/duration if possible, per frequency carrier to UE. Other information to be configured is also completely up to RAN1 to discuss and conclude.

	Nokia
	As commented by many companies, these aspects are to be primarily decided by RAN1. Thus, let’s leave it up to their decisions. Nevertheless, we feel that it is logical to include at least SS burst set periodicity and SS block position.

	CATT
	RAN1 has also agreed that
1. RAN1 assumes at least SSS is used for SS block RSRP
0. Note that NR-PBCH DMRS can also be used for SS block RSRP if UE can know the power offset of NR-PBCH DMRS and NR-SSS
Thus, power offset of NR-PBCH and NR-SSS may also need to be considered as a configuration parameter.
However, we also think that RAN2 should wait for RAN1/RAN4 to finalise the discussion. Adding necessary parameters into measurement configuration is straightforward and can be done after RAN1/RAN4 finalise the discussion.

	Sharp
	At least SS burst set periodicity information per frequency carrier. This information may not be needed for serving frequency.
Measurement timing/duration and SS block position should be discussed in RAN1.

	Huawei, HiSilicon
	RAN1 should provide input for this.

	CMCC
	 Following information may need to be provided based in RAN1 input:
· Timing configuration, including time offset and periodicity. 



2.1.3 NR-SS Measurement Configuration via SI/Dedicated Signaling
According to the agreement from RAN1, UE may obtain a different SS burst set periodicity than the default configuration after camping on a cell. Considering the same NR-SS configuration is valid for the carrierfrequency and accessible to both IDLE and CONNECTED UEs, the NR-SS configuration can be included in the SI.
However, for UE in CONNECTED, the NR-SS configuration can also be provided via dedicated signaling. It may be necessary especially when a certain frequency information is not in SIB but is configured for connected mode UE to measure.  Companies are invited to discuss whether NR-SS measurement configuration is provided by system information and/or dedicated signaling. 
Q4: Whether NR-SS configuration is provided by system information and/or dedicated signaling?
	Company
	Proposals/Comments/Questions

	Mediatek
	NR-SS configuration can be provided by system information and dedicated signaling.
Since SS burst setperiodicity should be known for IDLE UE to perform cell (re)selection, it should be included in the system information.  For CONNECTED UE, the flexibility to allow network to configure NR-SS through dedicated signaling should be supported.  

	Intel
	For connected mode UE, the NR SS configuration should be via dedicated signalling as in RRM in LTE. For idle mode UE where the UE is in connected mode and transit to idle mode, NR SS configuration may be applied in the RRC release message.

	ZTE
	Both should be supported, i.e. the NR-SS configuration can be provided by SI and/or dedicated signalling. The NR-SS configuration acquired from the SI can be used by both IDLE and CONNECTED mode UEs. And the NR-SS configuration acquired via dedicated signalling can override the configuration acquired from the SI.


	Ericsson
	The dedicated signalling for measurement configuration was asked in question Q3. Thus what is left for Q4 is whether NR-SS configuration is possibly given in SI.It is unclear from the question if this is information related to interfrequency measurements only. It would be cleaner to handle possible SI indications under system information agenda item and not in measurement configuration email discussion.

	vivo
	This two solutions should be supported.
In connected mode, NR-SS configuration should be provided through dedicated signalling. In idle mode, it should be included in system information, which has benefit for cell selection/reselection.

	LG
	NR-SS configuration should be provided by system information to support NR-SS based mobility in IDLE, and it can be reused in RRC_CONNECTED unless RAN1 decides NR-SS configuration is different depending on RRC state. However, even so, dedicated NR-SS configuration should be supported because UE in CONNCTED may not have up to date SI containing NR-SS configuration.

	Qualcomm
	It needs further clarification on “NR-SS configuration” (e.g. it is for measurement configuration based on NR-SS or other purpose?). If it is for measurement configuration, we think both should be fine.  IDLE UE could get NR-SS configuration for measurement through system information. And CONNECTED UE could get the configuration through dedicated signalling.

	Samsung
	RAN2 already agreed that a UE does not need to read SI from neighbour cells for L3 mobility, i.e. that it would not be provided for connected UE in serving cell's SI (e.g. that connected UE should not be required to read SIB5). Therefore, RRM measurement configuration of NR-SS shall be performed through dedicated signalling, not by SI.

	Nokia
	It is not yet known what “NR-SS configuration” exactly is. Nevertheless, in CONNECTED mode dedicated signalling seems to be sufficient. Mixing both broadcast and dedicated could just lead to problematic UE behaviour (e.g. race condition).  For IDLE/INACTIVE, UE can be configured by means System Information.

	CATT
	Measurement configuration based on NR-SS should be provided via system information and dedicated signalling. The RRC connected UEs receive the measurement configuration info from via dedicated signalling and can override the information received over system information.

	Sharp
	NR-SS measurement configuration for RRC CONNECTED can be provided by dedicated signalling. Cell selection/re-selection should be discussed independently.

	Huawei, HiSilicon
	We are not sure what is "NR SS configuration". CONNECTED UEs should get all information for measurements via dedicated signalling. For IDLE/INACTIVE, cell reselection information will by in SI but we are not sure whether this is related to the "NR SS configuration" discussed here.

	CMCC
	Both should be supported. 


2.1.2Per-frequency or Per-cell NR-SS Measurement Configuration 
RAN1 agreed that network provides one SS burst set periodicity information per frequency carrier to UE. In case that one SS burst set periodicity is indicated, UE assumes the periodicity for all cells on the same carrier.  
RAN2 also agreed that the number of beams ‘N’ (used in cell quality derivation) is also configured per carrier. Based on the agreements achieved in both RAN1 and RAN2, SS burst set periodicity and N used in cell quality derivation can be configured per-frequency.
However, according to RAN1 agreements, there is no prohibition of configuring different SS burst set periodicities on the same frequency. RAN2 needs to consider which parameters for NR-SS measurement configuration can be cell-specific. 
Companies are invited to discuss whether NR-SS measurement configuration is provided per-frequency. If not, which parameters for NR-SS based RRM measurement can be cell-specific. 
Q5: Whether NR-SS measurement configuration, e.g.SS burst set periodicity and‘N’ used in cell quality derivation is configured per-frequency?  If not, which parameters can be cell-specific?
	Company
	Answer(Yes/No)
	Proposals/Comments

	Mediatek
	Yes
	RAN1 has agreed that if one SS burst set periodicity is indicated, the same periodicity is applicable for all cells on the same carrier. At least, frequency-specific SS burst set periodicity should be supported. It is FFS whether cell-specific SS burst set periodicity is needed. 
The concern of cell-specific SS burst set periodicity from UE side for intra-frequency measurement:
1. UE power consumption and complexity for intra-frequency RRM measurement, since UE needs to maintain multiple periodicities and perform measurement at different timing for different cells. It’s desirable that UE can perform measurement on both serving cell and neighbouring cells in the same measurementwindow, which means the same periodicity and timing offset are applied for both serving cell and neighbouring cells. 
2. The measurement requirement e.g. accuracy, delay for different cells may not be comparable if different SS periodicities areconfigured for different cells, which should be evaluated in RAN4. 
It is also unclear how to indicate the different periodicities for the same frequency. Whether the association between different periodicities and cells need to be configured?

	Intel
	
	RAN2 has agreed that the SS burst set periodicity and N are frequency specific. Therefore, the configuration should be also frequency specific.

	ZTE
	Yes
	The baseline should be: the NR-SS configuration is provided per frequency. Besides the per-frequency configuration, if the network wants to configure some individual/specific parameters for a specific cell on a frequency, the cell specific configuration can be provided in the white cell list.

	Ericsson
	
	See RAN1 agreements referred in E/// reply for question Q3. It is clear that network may give NR-SS timing details per frequency or some additional values per cell and if these are not given UE assumes a default value. 

For the value N, RAN2 has agreed that the exact value is configurable thus it should be conveyed to the UE. There are two RAN2 agreements:

Agreement
1 Serving cell quality is derived in the same way as neighbour cell quality (i.e. N best).
FFS whether a UE can be configured with a different values of N for the serving cell, and for specific neighbour cells.

Agreements
N (used in cell quality derivation) is configured per carrier.
FFS Whether a different value can be configured for NR-SS and CSI-RS and whether it can be configured per cell.

It seems that more progress is needed in RAN2 in order to decide where in the measurement configuration N will be given and if further details are related to how N is captured.


	vivo
	Yes
	We can agree per-frequency measurement configuration for NR-SS as the baseline. We are not sure whether some configurations can be cell specific. 

	LG
	
	The NR-SS configuration per frequency should be considered as a baseline. If RAN1 decides different UEs on the same frequency are able to have different NR-SS configuration, e.g. SS burst set periodicity, the cell specific parameter can be provided additionally like cellIndividualOffset in LTE.

	Qualcomm
	
	We agree with MediaTek on understanding of RAN1 agreements, and we also think SS burst set periodicity and ‘N’ used in cell quality derivation should beconfigured per-frequency. RAN2 just needs to wait RAN1 input on whether other parameters could be cell specific or not.

	Samsung
	Yes
	In RAN1#88, RAN1 agreed to provide one SS burst set periodicity information per frequency carrier to UE. And RAN2 agreed that N is configured per carrier in RAN2#98. In addition to such agreements, we do not see the need of cell specific configuration of SS periodicity and N.

	Nokia
	Yes
	Frequency specific configuration will be sufficient in most cases. Even if RAN1 agrees on having cell specific SS burst periodicities it would be merely used to speed up the initial access in specific cases (e.g. airport). For initial access there is no need to know (and no means to signal) the exact periodicities. All the cells in the system would have to support frequency-specific periodicities.

	CATT
	Yes 
	We agree that both N and SS burst set periodicity should be configured per frequency. How to configure additional cell specific parameter, if any, can be discussed after the identifying the individual parameter.

	Sharp
	Yes
	SS burst set periodicity for measurement purpose may or may not be the same with SS burst set periodicity of the serving cell.
SS burst set periodicity for measurement purpose can be configured per frequency.
FFS whether cell-specific SS burst set periodicity is needed.

	Huawei, HiSilicon
	
	Frequency specific values should be sufficient in most cases but there could be some reasons to consider cell-specific values, to be checked with RAN1.

	CMCC
	
	Regarding SS burst set periodicity, there is no prohibition of configuring different SS burst set periodicities on the same frequency. Needs more RAN1 input.
Regarding “N” used in cell quality derivation, RAN2 agreed that N is configured per carrier last meeting. Whether it can be configured per cell needs further discussion in RAN2. 




2.3 CSI-RS configuration
2.3.1 CSI-RS Measurement Configuration via Dedicated Signaling
In RAN2#97bis meeting, RAN2 agreed that as part of the Measurement Object it is possible to configure a list of CSI-RS resource specific configurations for RRM measurement. (If this CSI-RS configuration is found to be usable for other purposes then its placement in the measurement object can be reconsidered). 
According to the LS response from RAN1 that RAN1 does not see the need to support cell-specific configuration for CSI-RS for RRM measurements, we assumes that CSI-RS measurement configuration is a part of measurement object and provided through dedicated signaling only. Companies are invited to confirm the assumption. 
Q6: WhetherCSI-RS measurement configuration isprovided only via dedicated signaling?
	Company
	Answer(Yes/No)
	Proposals/Comments

	Mediatek
	Yes
	CSI-RS measurement configuration is a part of measurement object and provided through dedicated signaling only

	Intel
	Yes
	As in LTE, CSI-RS should be configured via dedicated signalling.

	ZTE
	Yes
	The method by which a UE obtains CSI-RS measurement configuration parameter values is configured only via dedicated signalling. However, it is not necessary that all CSI-RS measurement configuration parameter values are provided explicitly via dedicated signalling. One method is to provide a parameter value explicitly via dedicated signalling. Another method is to configure a UE to derive a parameter value, e.g. for sequence generation, at least partly, from the cell ID.
The issue is also discussed at RAN1#89 with the following agreements:

Agreements
· RAN1 studies the following methods for a CONNECTED UE to obtain parameters for CSI-RS for L3 mobility:
· Method 1: Configuration of a parameter that is valid for one CSI-RS resource
· Method 2: Configuration of a parameter, e.g. periodicity, that is valid for all CSI-RS resources on a carrier frequency
· Method 3: UE derives a parameter that is valid for all CSI-RS resources associated with detected cells on a carrier frequency, at least partly, from the cell ID
· Method 4: Configuration of a parameter, e.g. periodicity, scramble ID (if specified), UE (group) ID (if specified), virtual cell ID (if specified), that is valid for a group of CSI-RS resources on a carrier frequency
· Method 5: NW provides a parameter that is valid for CSI-RS resources associated with detected cells on a carrier frequency, e.g. based on UE measurement reporting
· Other methods are not precluded
· Different parameters may be obtained by different methods.
· Note: "configuration" above means UE specific configuration by RRC signaling

In our view, at least Method 1, 2 and 3 are needed.


	Ericsson
	yes
	RAN1 agreement can be confirmed

	vivo
	Yes
	CSI-RS measurement configuration should be configured through dedicated signaling.

	LG
	Yes
	

	Qualcomm
	Yes
	It is reasonable because only UE-specific CSI-RS for RRM was agreed

	Samsung
	Yes
	RAN1 agreed not to support broadcast signalling for CSI-RS for RRM measurement. Therefore, for L3 mobility purposes, dedicated signalling based CSI-RS is supported in NR Phase 1. 

	Nokia
	
	The majority of companies seem to have a different view…but broadcast signalling would allow the beam-level measurements (CSI-RS) on the beams associated with specific SS blocks in IDLE/INACTIVE. It would enable faster access as the best UL beam would be known very early…
For CONNECTED mode – dedicated signalling is needed.

	CATT
	Yes 
	CSI-RS measurement configuration is provided via dedicated signalling

	Sharp
	Yes
	RAN1 agreement can be confirmed

	Huawei, HiSilicon
	Yes
	Since RAN1 agreed to only have UE-specific CSI-RS for L3 mobility, dedicated signalling is sufficient.

	CMCC
	Yes
	UE specific CSI-RS is agreed to be used for L3 mobility in RAN1. So the CSI-RS configuration should be configured via dedicated signalling.


2.3.2 Information for CSI-RS Measurement Configuration
In RAN1#89 meeting, a set of properties of a CSI-RS for RRM measurement were agreed. 
	Agreements:
· At least the following properties of a CSI-RS for L3 mobility can be signalled to the UE using dedicated signaling:
· NR Cell ID
· timing configuration, including time offset and periodicity
· number of antenna ports
· configurable time/frequency resource to indicate RE mapping
· configurable transmission/measurement bandwidth 
· Note: it relates to wideband operation
· parameters for sequence generation
· FFS: configurable numerology
· FFS: Spatial QCL assumption e.g. QCL between SS block and CSI-RS
· FFS: Which parameters are common or partial-common to multiple CSI-RSs
· FFS: Serving cell assists to derive the reference time of target cell in synchronous system



Based on the agreements, RAN2 can confirm that following information needs to be configured for CSI-RS based RRM measurement:
· NR Cell ID
· timing configuration, including time offset and periodicity
· number of antenna ports
· configurable time/frequency resource to indicate RE mapping
· configurable transmission/measurement bandwidth 
· parameters for sequence generation
Companies are invited to confirm whether above information needs to be configured for CSI-RS based RRM measurement. 
Q7: Whether above information should be configured for CSI-RS based RRM measurement? 
	Company
	Answer(Yes/No)
	Proposals/Comments

	Mediatek
	Yes
	The above information agreed in RAN1 related to CSI-RS should be configured for RRM measurement. It’s up to RAN1 to decide the detailed parameters for those information. 

	Intel
	
	RAN2 agrees that Cell ID and periodicity should be included in the measurement configuration. Other detail of the NR SS resource configuration can wait for RAN1 progress.

	ZTE
	No
	To clarify the “No”: the above information could be configured (explicitly) using Method 1 or 2 in the quoted RAN1 agreement below, but also using Method 3, by which the UE derives for example parameters for sequence generation from the cell ID.

Agreements
· RAN1 studies the following methods for a CONNECTED UE to obtain parameters for CSI-RS for L3 mobility:
· Method 1: Configuration of a parameter that is valid for one CSI-RS resource
· Method 2: Configuration of a parameter, e.g. periodicity, that is valid for all CSI-RS resources on a carrier frequency
· Method 3: UE derives a parameter that is valid for all CSI-RS resources associated with detected cells on a carrier frequency, at least partly, from the cell ID
· Method 4: Configuration of a parameter, e.g. periodicity, scramble ID (if specified), UE (group) ID (if specified), virtual cell ID (if specified), that is valid for a group of CSI-RS resources on a carrier frequency
· Method 5: NW provides a parameter that is valid for CSI-RS resources associated with detected cells on a carrier frequency, e.g. based on UE measurement reporting
· Other methods are not precluded
· Different parameters may be obtained by different methods.
· Note: "configuration" above means UE specific configuration by RRC signaling

To minimize the signalling overhead as much as possible, part of the information listed above can be provided to the UE using dedicated signalling for a particular frequency, and the others can be derived by the UE from the detected cells itself, i.e. via the combination of Method 2 and Method3 above.

	Ericsson
	
	For this, RAN2 could wait for RAN1 to send their final RRC parameter list. 

	vivo
	Yes
	We think that it’s up to RAN1 to decide the details. While from the view of CSI-RS based RRM measurement, we think at least antenna port number and configurable time/frequency resource indication are needed. But anyway, it should be in RAN1’s scope.

	LG
	
	This is more RAN1specific. It’s better to wait to input from RAN1.

	Qualcomm
	
	We are fine with the parameters RAN1 has agreed. But we also think the discussion on CSI-RS measurement for mobility in RAN1 has not been completed. RAN2 should not preclude parameters in FFS. In order to avoid potential inconsistent designs between RAN1 and RAN2, we think RAN2 should wait for progress of RAN1 to finalize the configuration of CSI-RS measurement.


	Samsung
	Yes
	The above information is already agreed in RAN1. We see no need of additional RAN2 discussion regarding the above information. 

	Nokia
	Yes
	Probably at least all of the aforementioned parameters would be needed. However, it is assumed RAN1 will provide the list of parameters and their ranges. Thus, there is no point in discussing the details in RAN2. 

	CATT
	
	Agree with Ericsson, RAN2 can wait for RAN1 to provide final RRC parameter list on this.

	Sharp
	
	RAN2 can wait for RAN1 progress.

	Huawei, HiSilicon
	Yes
	RAN1 should provide the full list of parameters.

	CMCC
	Yes
	RAN2 should follow RAN1 guidance on the list of CSI-RS parameters.


Different methods for a CONNECTED UE to obtain parameters for CSI-RS based RRM measurement are being studied by RAN1.  There may be other information required for CSI-RS based RRM measurement. Companies are invited to discuss what other information needs to be configured for CSI-RS based RRM measurement and raise questions to other WGs related to CSI-RS. Otherwise, RAN2 can wait for RAN1’s conclusion.  
Q8: What other information can be configured for CSI-RS based RRM measurement? Any questions to other WGs?
	Company
	Proposals/Comments/Questions

	Mediatek
	It’s up to RAN1 to decide.

	ZTE
	Agree with Mediatek, it’s up to RAN1

	Ericsson
	RAN2 can wait for RAN1 progress on CSI-RS design

	vivo
	Up to RAN1 decision. 

	Qualcomm
	RAN2 should wait for RAN1 progress on FFS part. For example, RAN1#89 has agreed an FFS: “FFS: Serving cell assists to derive the reference time of target cell in synchronous system”. In our understanding, RAN1 will continue to discuss this network assisted approach to reduce the overhead/latency caused by inter-gNB coordination for reference timing. If it is agreed, then maybe some more parameters are needed.

	Samsung
	It seems the contents of CSI-RS configuration is more of RAN1 issue which shall be discussed and decided in RAN1. 

	Nokia
	As commented for Q7.

	CATT
	Ran2 should wait for RAN1 progress not to duplicate the discussion.

	Huawei, HiSilicon
	RAN2 should wait for RAN1 progress on this topic

	CMCC
	Up to RAN1 further input


2.3.4 CSI-RS Resource ID
In NR with multiple beam operation, UE should be able to identify different beams. In RAN2#98 meeting, it was agreed that CSI-RS identifier can be included in measurement reporting triggered by event A1-A6 for measurement reporting triggered by CSI-RS events.  So each CSI-RS resource for RRM measurement needs to be identified by an ID. 
A generic and straightforward way is that the ID is defined and configured by the network. Take discovery signal as an example, measCSI-RS-Id for each CSI-RS resource is defined for DRS, with maximum value of  96. Whether the range of the ID in NR needs to be extended or notdepends both the network deployment and UE capability. Companies are invited to discuss whether each CSI-RS resource need to be identified by an ID e.g.  measCSI-RS-Id.
Q9: Whether an ID is needed for each CSI-RS resource? 
	Company
	Answer(Yes/No)
	Proposals/Comments

	Mediatek
	Yes
	For RRM measurement with multiple beams, UE is required to identify different beam. For NR-SS, time index indication can be considered as the ID for NR-SS. For CSI-RS, an ID is also needed for each CSI-RS.  Considering large amount of beams will be measured, the range of the ID in NR may be extended, which should be confirmed by RAN1. 

	Intel
	Yes
	This will be needed for L1 filtering as well.

	ZTE
	Yes
	According to the agreement in RAN2, for CSI-RS based RRM measurement, the cell quality is derived based on best N beams and the CSI-RS identifier can be included in measurement reporting triggered by event A1-A6. The definition of ‘beam’ is not clear in RAN2 and whether the UE can differentiate different beams from the same CSI-RS resource is up to RAN1’s decision. However from the CSI-RS based RRM measurement aspect, we think that each CSI-RS resource from RRM measurement should be identified by a CSI-RS identifier and it can be regarded as equivalent to the beam ID from RAN2 point of view.

Regarding the definition of the CSI-RS identifier, it is more RAN1 specific. It’s better to ask RAN1 whether the CSI-RS identifier should be configured by the network explicitly or the UE can derive the CSI-RS identifier from the detected cell ID and CSI-RS resource index itself.

	Ericsson
	yes
	It is beneficial to configure a measurement ID to a CSI-RS resource to be measured as it gives and handle to the measurement outcome. These measurement outcomes can then be flexibly combined when deriving actual measurement quantities, events, etc. This measurement ID should not be confused with e.g. SSB beam index, CSI-RS configuration ID given in physical config dedicated IE. This measurement ID is purely a ID pointing to an element in a list which in this case is list of information specific to a certain CSI-RS configuration in another cell.

	vivo
	Yes
	We think that each CSI-RS resource from RRM measurement should be identified by a CSI-RS ID, which can be regard as beam ID in RAN2.

	LG
	Yes
	The CSI-RS identifier is essential not only for RRM but also for beam management. UE should be able to report the best CSI-RS in lower layer for beam determination.

	Qualcomm
	
	We share the same view as Ericsson. RAN1 is discussing how to put tag/ID for CSI-RS resource. And we are not sure whether the concept of CSI-RS resource ID we discussed here is equivalent to RAN1’s concept of CSI-RS ID. So, we should avoid the potential confusion on CSI-RS resource ID.

	Samsung
	Yes
	CSI-RS beam ID is needed for filtering. Such ID could be explicit (i.e., CSI-RS ID, scrambling ID) or implicit (i.e., mapping of CSI-RS transmission resource into one unique ID) and this should be discussed and determined . 

	Nokia
	Yes
	Obviously, the NW has to identify which beams have been measured by the UE. However, we need to be careful here and coordinate with RAN1 (as expressed above by ZTE, Ericsson and QC).

	CATT
	
	We have similar view to Qualcomm and Ericsson. as both RAN1 and RAN2 are discussing on the CSI-RS ID, in oreder to avoid the confusion, one WG should take the lead and other WG should wait for the progress. 
We do agree with other company comments that an ID is required to associate the beam measurements reporting, and the network to release the related measurement configuration. If Ran1 decides on a physical layer CSI-RS ID, the same could be used for measurement configuration without introducing another L3 Identity for the same purpose.

	Sharp
	Yes
	measCSI-RS-Id can be used as LTE.

	Huawei, HiSilicon
	
	We are not sure whether the "CSI-RS identifier" which can be included in measurement report according to RAN2 agreement should be a measurement ID, a "CSI-RS resources ID" or something else. For SS block based measurements, it was discussed and agreed that SS block ID can be used for resource allocation for random access but there was no discussion yet for  the exact usage of "CSI-RS identifier". We should discuss this to make sure that the reported "CSI-RS identifier" matches with what it is supposed to be useful for.

	CMCC
	Yes
	CSI-RS ID can be used as beam identifier, UE reporting beam identifier can help network to configure contention free RACH resource of target cell. Similar to NR-SS, CSI-RS ID may be implicit.


2.4 Other Issues
Companies are also welcome to raise other issues and questions to be asked to other groups related to NR measurement configuration. 
Q10: Any other issues related to NR measurement configuration?
	Company
	Proposals/Comments/Questions

	Nokia
	Perhaps it is already too late for an insightful discussion within this thread, but we feel RAN2 should spend more time on setting the details of event configuration, etc. So far it was just assumed that LTE-baseline should be reused, but we believe more emphasis needs to be put on the details (e.g. at RAN2 NR AH#2).

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



3 Summary and Conclusion
The following 14 companies shared their views on this email discussion: Mediatek, Intel, ZTE, Ericsson, Vivo, LG, Qualcomm, Samsung, Nokia, CATT, Sharp, Huawei, HiSilicon and CMCC.  
With regards to "Q1: Whether one measurement object is linked with one reporting configuration using a measurement identity in NR?"
· There seems to be a common understanding that LTE principle is kept in NR, i.e. a measurement identity links together one measurement object and one reporting configuration. By using several measurement identities, it is possible that several reporting configurations is associated to one measurement object or one reporting configuration is associated to several measurement objects. 
Proposal 1:  In NR, each measurement identity links one measurement object with one reporting configuration. By configuring multiple measurement identities it is possible to link more than one measurement object to the same reporting configuration, as well as to link more than one reporting configuration to the same measurement object.
With regards to” Q2: Whether blacklisted and whitelisted cells are needed in NR?”
· 13 companies thought both blacklisted and whitelisted cells are useful and should be supported in NR.
· 1 company (Samsung) think it should be possible to restrict which neighboring cells UE should report. FFS whether by blacklist or whitelist or both need to be supported. Better understand of NR cell detection and use cases of whitelist is needed.
· 1 company (Ericsson) further indicated the concept of useWhiteCellList added in Rel-13 should be supported in order to consider measurements only for particular cells on the frequency of the MO.
Proposal 2: In NR, a list of 'blacklisted' cells and a list of 'whitelisted' cells can be configured as part of the measurement object. 
With regards to “Q3: What information needs to be configured for NR-SS based RRM measurement? Any questions to other WGs?”
· 9 companies (Mediatek, Intel, ZTE, Ericsson, LG, Samsung, Nokia, Sharp, and CMCC) thought SS burst set periodicity can be provided based on current RAN1’s agreements. 
· 5 companies (ZTE, Ericsson, LG, Nokia, and CMCC) thought information related to SS block position, e.g. actually transmitted SS block (ZTE), SS burst set offset (Ericsson, LG, CMCC) can be provided based on current RAN1’s agreements.  
· 3 companies (Mediatek, Intel, and Sharp) thought other information related to SS burst set requires more RAN1 progress. 
· 5 companies (Vivo, Qualcomm, CATT, Huawei, Hisilicon) thought RAN2 should wait for RAN1/RAN4 to finalise the discussion.
· 1 company (ZTE) raised questions on the definition of center frequency needs to be clarified in NR.
·  In NR, the carrier center frequency may be different from the SS center frequency. Whether the ARFCN-ValueNR represents the carrier center frequency or the SS center frequency?
· 1 company (CATT) indicated that power offset of NR-PBCH and NR-SSS may also need to be considered as a configuration parameter.
Proposal 3: For NR-SS based RRM measurement, SS burst set periodicity can be configured. Send LS to RAN1 asking what other information need to be configured.  
With regards to “Q4: Whether NR-SS configuration is provided by system information and/or dedicated signaling?”
· 14 companies thought NR-SS configuration for CONNECTED UE can be provided via dedicated signaling. 
· 5 companies (Mediatek, ZTE, LG, CATT and CMCC) thought NR-SS configuration provided in SI can be reused in CONNECTED. If NR-SS configuration is acquired via dedicated signalling, it can override the configuration acquired from the SI.
· 1 company (Ericsson) emphasized it would be cleaner to handle possible SI indications under system information agenda item but not in measurement configuration email discussion.
· 7 companies (Mediatek, Vivo, Qualcomm, Nokia, Sharp, Huawei, Hisilicon) thought NR-SS configuration for IDLE/INACTIVE will be provided by system information for cell selection/reselection. 
Proposal 4: NR-SS configuration for CONNECTED UE can be provided by dedicated signaling. FFS whether NR-SS configuration acquired in SI can be reused in CONNECTED. 
With regards to “Q5: Whether NR-SS measurement configuration, e.g. SS burst set periodicity and ‘N’ used in cell quality derivation is configured per-frequency?  If not, which parameters can be cell-specific?”
· There is a common understanding that SS burst set periodicity and ‘N’ used in cell quality derivation can be configured per-frequency. 
· 7 companies (Mediatek, Intel, Vivo, Qualcomm, Samsung, Nokia, and CATT) thought frequency-specific SS burst set periodicity is sufficient; 1 company (Mediatek) expressed the concerns to support different SS burst set periodicities on the same frequency. 1 company (Intel) expressed that RAN2 has agreed that the SS burst set periodicity and N are frequency specific; 1 company (CATT) expressed how to configure additional cell specific parameter, if any, can be discussed after the identifying the individual parameter.
· 7 companies (ZTE, Ericsson, LG, Sharp, Huawei, HiSilicon and CMCC) thought additional cell-specific values can be provided for certain use cases. 
· 1 company (Ericsson) emphasized more progress is needed in RAN2 in order to decide where in the measurement configuration N will be given and if further details are related to how N is captured.
Proposal 5: NR-SS configuration e.g. SS burst set periodicity can be frequency-specific. Send LS to RAN1 asking which parameters related to NR-SS can be cell-specific.  
With regards to “Q6: Whether CSI-RS measurement configuration is provided only via dedicated signaling?”
· 13 companies confirmed that CSI-RS measurement configuration is provided only via dedicated signaling. 
· 1 company (ZTE) further emphasized it is not necessary that all CSI-RS measurement configuration parameter values are provided explicitly via dedicated signaling. 
· 1 company (Nokia) broadcast signaling would allow the beam-level measurements (CSI-RS) on the beams associated with specific SS blocks in IDLE/INACTIVE.
Proposal 6: CSI-RS measurement configuration is provided only via dedicated signaling. 
With regards to “Q7: Whether above information should be configured for CSI-RS based RRM measurement?” and “Q8: What other information can be configured for CSI-RS based RRM measurement? Any questions to other WGs?”
· Majority of the companies thought RAN2 should wait for RAN1 progress. It is expected RAN1 should provide the full list of parameters for CSI-RS configuration. 
Proposal 7: RAN2 waits for RAN1’s progress for CSI-RS based RRM measurement.
With regards to “Q9: Whether an ID is needed for each CSI-RS resource?”
· 10 companies confirmed that certain ID is needed for CSI-RS. 
· 5 companies (Mediatek, ZTE, Ericsson, Vivo and Nokia) thought the CSI-RS ID is needed for identifying which beam to measure, event triggering, measurement reporting, etc. 
· 2 companies (Intel and Samsung) emphasized the ID will be needed for L1 filtering as well.
· 1 companies (LG) further expressed that the ID is essential not only for RRM but also for beam management.
· 1 company (Sharp) thought measCSI-RS-Id can be used as LTE.
· 1 company (CMCC) thought UE reporting beam identifier can help network to configure contention free RACH resource of target cell.
· 2 companies (ZTE, Samsung) thought the ID may be configured explicitly or be derived implicitly. 
· 2 companies (Huawei, HiSilicon) expressed that we should discuss the exact usage of "CSI-RS identifier" to make sure that the reported "CSI-RS identifier" matches with what it is supposed to be useful for.
· 5 companies (Ericsson, ZTE, Qualcomm, Nokia and CATT) emphasized that confusion on the CSI-RS ID between RAN1 and RAN2 should be avoided and coordination is required. 
Proposal 8: An ID i.e. CSI-RS identifier is needed for each CSI-RS resource configured for RRM measurement. The decision should be informed to RAN1. 
Question raised to other WGs:
1. Question to RAN1/RAN4: Whether the ARFCN-ValueNR represents the carrier center frequency or the SS center frequency?
2. Question to RAN1: 
3. What other SS-related information besides SS burst periodicity need to be configured for a carrier frequency and which parameters can be cell-specific? 
4. What parameters can be configured for CSI-RS based RRM measurement?
5. [bookmark: _GoBack]RAN2 requires a CSI-RS ID for RRM measurement, asking RAN1 whether UE can get the ID implicitly but not explicitly informed via RRC signaling. 
Proposal 9: Send LS to RAN1/RAN4 with the questions. 
4 Proposals
Proposal 1:  In NR, each measurement identity links one measurement object with one reporting configuration. By configuring multiple measurement identities it is possible to link more than one measurement object to the same reporting configuration, as well as to link more than one reporting configuration to the same measurement object.
Proposal 2: In NR, a list of 'blacklisted' cells and a list of 'whitelisted' cells can be configured as part of the measurement object. 
Proposal 3: For NR-SS based RRM measurement, SS burst set periodicity can be configured. Send LS to RAN1 asking what other information need to be configured.  
Proposal 4: NR-SS configuration for CONNECTED UE can be provided by dedicated signaling. FFS whether NR-SS configuration acquired in SI can be reused in CONNECTED. 
Proposal 5: NR-SS configuration e.g. SS burst set periodicity can be frequency-specific. Send LS to RAN1 asking which parameters related to NR-SS can be cell-specific.  
Proposal 6: CSI-RS measurement configuration is provided only via dedicated signaling. 
Proposal 8.a: an ID i.e. CSI-RS identifier is needed for each CSI-RS resource configured for RRM measurement. The decision should be informed to RAN1. 
Proposal 9: Send LS to RAN1/RAN4 with the questions. 
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