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Introduction
RAN1 has made the following agreements on mobility measurements:
Agreement #1 (RAN1 #89):
· 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
Working assumption #1 (RAN1#90):
· Design of [1 or 2] port CSI-RS resources for beam management is reused for CSI-RS for L3 mobility
· Values of D for CSI-RS for beam management are reused for CSI-RS for L3 mobility
· FFS: maximum number of CSI-RS resources in total for L3 mobility that can be configured to a UE
· For one cell, all CSI-RS resources for L3 mobility are confined to X slot(s)
· FFS: value of X
Working assumption #2 (RAN1#90):
· CSI-RS resource(s) with 2-port with D>1 for beam management is not supported in Rel-15

Additionally, the following agreement was made in RAN1#89: 
Agreement #2:
· In NR RRM measurement for L3 mobility, 
· RSRQ based on SS/PBCH block is introduced for both below-6 and above-6 GHz for UE in IDLE and CONNECTED mode
· RSRQ based on CSI-RS for L3 mobility is introduced for both below-6 and above-6 GHz for UE in CONNECTED mode
· RS-SINR based on SS/PBCH block is introduced for both below-6 and above-6 GHz for UE in CONNECTED mode
· RS-SINR based on CSI-RS for L3 mobility is introduced for both below-6 and above-6 GHz for UE in CONNECTED mode
· SS block based RSRQ/RS-SINR are at least based on SS/PBCH-RSRP, and CSI-RS based RSRQ/RS-SINR are at least based on CSI-RSRP
· ….
Agreement #3:
· Study further between the two alternatives on the type of the RSSI measurement resource in time domain: 
· Alt 1: RSSI is measured within the resource without considering whether the resource is DL or UL or both
· Alt 2: RSSI is measured only within the DL part
· Note: UE at least knows that the OFDM symbols corresponding to the SS block locations indicated in the RMSI is for DL
· Note: Identification of the DL part of a slot of a serving/selected cell for the RSRQ measurement purpose, if necessary, will follow the decisions from the control sessions
· Study further among the following alternatives on the configurability of the RSSI measurement resource in time domain: 
· Alt a: The resource is predefined in the spec
· Alt b: The resource is explicitly configured in the SI for IDLE mode measurements and in the RRC signaling for CONNECTED mode measurements
· Alt c: UE detects RSSI measurement resource
· Alt d: The resource is implicitly derived by other parameters in SI, e.g., the actually transmitted SS blocks indicated in RMSI
· To down select, consider applicability of these alternatives for inter & intra frequency measurements, IDLE & CONNECTED mode and initial cell selection
· 
Agreement #4:
· Candidate value(s) for SMTC window duration
· At least 1ms, 5 ms are supported
· FFS other values 


In this contribution, we provide definitions for additional measurement capabilities agreed in RAN1#90. We also discuss additional properties of the CSI-RS for L3 mobility. We also discuss SMTC properties. This is a revision of R1-1716156.
[bookmark: _Ref178064866]Discussion
Additional details for CSI-RS for L3 mobility
Further details on parameters for CSI-RS for L3 mobility
In the working assumption #1, properties for the CSI-RS for L3 were captured: 1-port and 2-port CSI-RS resources design for beam management were considered. After the discussion leading to working assumption #1, there was a discussion on CSI-Rs for beam management, leading to working assumption #2. In working assumption #2, it is stated that a 2-port CSI-RS resource with D>1 is not supported in Release-15.  As mobility measurements should be performed in relatively bad radio conditions, it is quite likely that a CSI-RS with D>1 will be required. Furthermore, as the measurement quantities for mobility measurements are relatively coarse quantities, there is little point in using CSI-RS resources with more than one port. For these reasons, we propose
[bookmark: _Toc490224101][bookmark: _Toc492545412][bookmark: _Toc494349492][bookmark: _Toc494349965][bookmark: _Toc494368840][bookmark: _Toc494368872][bookmark: _Toc494368896][bookmark: _Toc494368923][bookmark: _Toc494368941][bookmark: _Toc494369001][bookmark: _Toc494721018]A CSI-RS resource for L3 mobility is defined as a single-port CSI-RS resource defined for beam management with D>1.
In agreement #2, additional properties of CSI-RS for L3 mobility were discussed. In particular, one mentions spatial QCL:
· FFS: Spatial QCL assumption e.g. QCL between SS block and CSI-RS:
In some cases, the CSI-RS can be assumed to be spatially QCL with a certain SS block. However, in many cases, such a relation does not exist. In fact, one of the most important use cases for CSI-RS-based mobility is when the CSI-RS comes from another direction than the SS block. Hence, we propose
[bookmark: _Toc490224103][bookmark: _Toc492545413][bookmark: _Toc494349493][bookmark: _Toc494349966][bookmark: _Toc494368841][bookmark: _Toc494368873][bookmark: _Toc494368897][bookmark: _Toc494368924][bookmark: _Toc494368942][bookmark: _Toc494369002][bookmark: _Toc494721019]Including a spatial QCL relationship between a CSI-RS and an SS block should be optional in the CSI-RS resource definition.
The agreement from RAN1#88b suggests identifying additional requirements on the CSI-RS to enable seamless and high-performing mobility. One such requirement is described in [4], where it was described that it is not always possible to rely on an SS block as synchronization source. Cases where the SS block may be unsuitable include when the SS block is transmitted very sparsely, or when the cell-border SNR of the SS block becomes so low that PSS reception suffers. The frame/slot/symbol timing must then be obtained using some other mean. Several ways of obtained that kind of synchronization is described in [3]. Additional details and motivations can be found in [4]. One such way could be to introduce a synchronization source with the CSI-RS for L3 mobility. 

The number of CSI-RS resources
When performing RRM measurements on the CSI-RS for L3 mobility, the CSI-RS resource will be used to distinguish different TRPs or beams. Obviously, if all parameters of two CSI-RS resources are identical, the measurements in these resources will always be identical, and cannot be used to distinguish measurement targets, i.e., TRPs or beams. Hence, parameters of CSI-RS resources used for L3 mobility must be different, to enable measurements on different measurement targets, i.e., TRPs or beams. In other words, the CSI-RS transmitted in different beams must be defined by different CSI-RS resources, and the parameter sets defining these resources need to be unique.  For instance, two different TRPs may utilize two different seeds to generate the CSI-RS sequence, and the UE will then be configured with two CSI-RS resources where the only difference is that the seeds are different. The UE will perform measurements on these two CSI-RS resources and report the results when triggered. 
Parameters that could be used to distinguish CSI-RS resources include
· Time/frequency resource (RE mapping within a slot)
· Frame/slot offset
· Seed
In contrast, it is not reasonable to distinguish TRPs by using CSI-RSs with different periodicities or different numerologies. To distinguish different TRPs, it is therefore critical that the different CSI-RS resources have different values of the time/frequency resource and/or the seed, and/or frame offset. We note that the RE mapping within a slot only provides at most 14 CSI-RS resources. Note that a large multi-TRP cell may include many TRPs: 100 TRPs is quite realistic. By using additional slot/frame offsets, the number of resources can be increased. However, with additional slot/frame offsets, the UE will have to measure over longer periods, which is undesirable. 
This topic was discussed at RAN1#90, and the working assumption #1 was reached. In particular, the total number of CSI-RS resources was discussed, as well as slot offsets. Agreeing on requirements for these parameters is central to proceed the concept for L3 mobility based on CSI-RS.
These limitations are avoided if we use different seeds to distinguish different CSI-RS resources. Here, the seed has a larger address space: it is possible to generate in the order of 1000 sequences that the UE can distinguish. Since all these CSI-RS may use the same RE mapping, slot and frame offsets, the UE can perform the measurements during a very short period in time. We note from agreement #5 that NR should support measurement of a large number of beams. In our view, to honor this agreement, we need to make use of the UEs capability to distinguish CSI-RS generated from different seeds. Hence, it should be possible to configure the UE with many CSI-RS resources that are generated using different seeds. We thus propose:
[bookmark: _Ref485049079][bookmark: _Toc485401595][bookmark: _Toc490224105][bookmark: _Toc492545414][bookmark: _Toc494349494][bookmark: _Toc494349967][bookmark: _Toc494368842][bookmark: _Toc494368874][bookmark: _Toc494368898][bookmark: _Toc494368925][bookmark: _Toc494368943][bookmark: _Toc494369003][bookmark: _Toc494721020]When configured, the UE should be able to detect [1000] CSI-RS resources for L3 mobility. 
If the total number of CSI-RS resources is large enough, the CSI-RS resources can be confined to one slot. 
Definitions of additional measurement capabilities
So far, the names of the measurements capabilities have not been finally settled. In this contribution, we will use these terms:
· SSRP and CSIRP for the signal strength measurements of SS and CSI-RS, respectively
· SSRQ and CSIRQ for the measurements corresponding to LTEs RSRQ, based on SS and CSI-RS, respectively
· SS-RSSI and CSI-RSSI for the measurements corresponding to LTEs RSSI, based on SS and CSI-RS, respectively
· SS-SINR and CSI-SINR for the measurements corresponding to RSRQ, based on SS and CSI-RS, respectively
SSRQ and CSIRQ
The motivation for the xxRQ measurement is to provide a measurement that relates to the load of measurement target. The signal part of the measurement should be based on SSRP/CSIRP, which is measured in the resource elements carrying the respective reference signal. To estimate the load of the target, a signal-strength measurement over the resource element carrying data symbols is appropriate. Basically, a measurement like the RSSI defined for LTE should be considered.
This was discussed at RAN1 NRAH-3, and the outcome is summarized in agreement #3. The first part of the agreement discusses if the UE should measure only on DL parts of the resource or on the entire resource. The usage of dynamic TDD clearly complicates the RSSI measurement, but it is not the only deployment scenario, and the potential gains need to be balanced of the required signaling. Here we propose to adopt the LTE solution where the eNB provides a subframe measurement pattern. With this, the NW has some control over which slots the measurement is performed. The accuracy of the RSSI measurement will not be perfect when dynamic TDD is used. Hence, we propose
[bookmark: _Toc494368843][bookmark: _Toc494368875][bookmark: _Toc494368899][bookmark: _Toc494368926][bookmark: _Toc494368944][bookmark: _Toc494369004][bookmark: _Toc494721021][bookmark: _Toc494368927][bookmark: _Toc494368945][bookmark: _Toc494368844]The RSSI is measured within the resource indicated by measurement subframes, similar to LTE. No additional information is conveyed to handle dynamic TDD.
[bookmark: _Toc494368876][bookmark: _Toc494368900][bookmark: _Toc494368928]The second part of agreement #3 lists options for the measurement resource in the time domain, and in particular the configurability of the resource. In general, we don’t see any need to be able to configure the resource, the same measurement resource should be applicable in all deployments. Still, the measurement resource can be different for SSRQ and CSIRQ. The details are outlined in subsections 2.2.1.1 and 2.2.1.2 for SSRQ and CSIRQ, respectively. In short, we propose  Alt d for SSRQ and Alt a for CSIRQ.


[bookmark: _Ref494360089]SSRQ
In SSRQ, the SSRP part shall obviously be measured on SSS transmitted in any one or more SS blocks. However to ensure that the SS-RSSI incorporates sufficient contributions from resource elements which can carry data channel it is proposes that the SS-RSSI part is measured over time duration (TSS-RSSI) starting from the first symbol in the slot containing the first SS block in the SS burst set in where the measurement is done as follows:
TSS-RSSI = MIN(5 ms, K*M*TSS-slot)
Where:
· K is the weighting factor to ensure sufficient number of data symbols are included within TSS-RSSI. The value of K can be fixed. Suitable values for K may be K=1.5 or K=2.
· M is the number of slots in which the SS blocks are configured within the SS burst set used for the measurement. M depends on the SS block measurement timing configuration provided to the UE. 
· TSS-slot is the duration of the slot containing the SS block. This depends on subcarrier spacing of SS block.
The alternative to perform the SSSI measurements over time would be to make use of resource elements outside the frequencies where the SS block is transmitted. This would however require UEs to perform measurements over a wider frequency span, which would be challenging for narrowband UEs. 
Based on this argumentation, we propose the following definition for the SSRQ
[bookmark: _Toc494349489][bookmark: _Toc494349968][bookmark: _Toc494368845][bookmark: _Toc494368877][bookmark: _Toc494368901][bookmark: _Toc494368929][bookmark: _Toc494368946][bookmark: _Toc494369005][bookmark: _Toc494721022][bookmark: _Toc492545409]Adopt the following definition for SSRQ: 
	Definition
	Synchronization Signal Reference Signal Received Quality (SSRQ) is defined as the ratio N×SSRP/(NR carrier RSSI), where N is the number of resource blocks of the NR carrier RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks.

NR Carrier Received Signal Strength Indicator (SS-RSSI), comprises the linear average of the total received power (in [W]) observed over time duration TSS-RSSI starting from the first symbol in the slot containing the first SS block in the SS burst set where measurement is done and within the measurement bandwidth over N number of resource blocks by the UE from all sources including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. The time duration, TSS-RSSI, is defined as follows:

TSS-RSSI= MIN (5 ms, (K*M*TSS-slot))

Where:

· K =[3/2] is the weighting factor to ensure sufficient number of data symbols are included within TSS-RSSI,
· M is the number of slots configured for transmitting SS blocks within the SS burst set and
· TSS-slot is the duration of the slot carrying SS block

The reference point for the SSRQ shall be the union of all the antenna elements of the UE from which signals are combined by the UE for beamforming purposes.
 
If there are multiple possible sets of antenna elements whose signals the UE may combine, the reported value shall not be lower than the corresponding SSRQ of any of the individual sets.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_INACTIVE intra-frequency (TBD),
RRC_INACTIVE inter-frequency (TBD),
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency

	Note 1: NOTE 1: The union of the antenna elements that is used as the reference for the SSRQ may be interpreted as the antenna connector for a UE that supports measurements by applying known power levels at the antenna connector.



[bookmark: _Ref494360090]CSIRQ
The CSI-RS based RSRQ (CSIRQ) should include signal strength component (CSIRP) and interference component. Similar to SSRQ, the CSIRQ can be defined as a ratio of CSIRP to NR carrier RSSI. As for SSRQ, CSIRQ should provide a measure of the load in the target, which can be achieved by measuring RSSS over a number of resource elements that carry PDSCH.
The structure of CSI-RS for L3 mobility will use CSI-Rs for will not be transmitted continuously in frequency domain and the symbols containing CSI-RS will also contain resource elements with data channel within a resource block. Therefore it is feasible to measure RSSI over the same symbols which contain CSI-RS over the measurement bandwidth. This approach is similar to the RSSI measurement in legacy RSRQ in LTE. This will also simplify the UE implementation, since the UE can measure CSIRP and RSSI at the same time and over the same duration/snapshots. The measurement bandwidth of CSIRP and RSSI can be the same. Hence, we propose
[bookmark: _Toc492545410][bookmark: _Toc494349490][bookmark: _Toc494349969][bookmark: _Toc494368846][bookmark: _Toc494368878][bookmark: _Toc494368902][bookmark: _Toc494368930][bookmark: _Toc494368947][bookmark: _Toc494369006][bookmark: _Toc494721023]Adopt the following definition of CSIRQ:
	Definition
	CSI-RS Received Quality (CSIRQ) is defined as the ratio N×CSIRP/(CSI-RSSI), where N is the number of resource blocks of the CSI-RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks.

CSI-RS Received Signal Strength Indicator (CSI-RSSI) comprises the linear average of the total received power (in [W]) observed in OFDM symbols used for the CSIRP measurement, in the measurement bandwidth, over N number of resource blocks by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc.

The reference point for the CSIRQ shall be the union of all the antenna elements of the UE from which signals are combined by the UE for beamforming purposes.

If there are multiple possible sets of antenna elements whose signals the UE may combine, the reported value shall not be lower than the corresponding CSIRQ of any of the individual sets.

	Applicable for
	RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency

	Note 1: NOTE 1: The union of the antenna elements that is used as the reference for the CSIRQ may be interpreted as the antenna connector for a UE that supports measurements by applying known power levels at the antenna connector.



SS-SINR and CSI-SINR
The motivation for the xx-SINR measurement is to provide a measurement that relates to the radio quality of the measurement target. The signal part of the measurement should be based on SSRP/CSIRP, which is measured in the resource elements carrying the respective reference signal. The main question for the xx-SINR definition is how the interference is measured, as highlighted in the FFS in agreement #1.
Two main options exist to measure interference:
1. Based on remaining signal in resource elements carrying (non-zero power) reference signals
2. Based on total signal in blanked resource elements, i.e., in resource elements where the serving base station is not transmitting anything.
We note that option 1 is used in LTE to estimate RS-SINR [1]. However, option 2 is also present in LTE, in the form of interference measurement resources (IMR). 
Figure 1a presents SS-SINR estimation quality performance comparison when noise+interference is estimated on the SSB REs. The accuracy is compared to the case when the noise+interference is estimated on dedicated interference measurement REs. The results were obtained for a moderately dispersive propagation channel with 300 ns RMS delay spread. The figure depicts the 50- and 75-percentiles of the absolute SS-SINR estimation error magnitude in dB as a function of the true average SINR of the SSB symbols REs. 20 MHz carrier BW at 15 kHz subcarrier spacing was configured and the PSS and SSS fields at OFDM symbols 1 and 3 during the SSB were used for measurements. The channel estimation filter length in the F-domain was optimized for low-SINR operation. The estimation error values were quantized to 0.1 dB steps. 
The SS-SINR estimation error is dominated by the RSRP estimation error, predominantly due to fading variations between the measured SSB interval and the entire SSB symbol. Figure 1b presents the corresponding noise+interference measurement performance curves, seen to contribute minimally over most of the operating range. In the evaluation setup, a frequency-flat noise+interference component was used. While the absolute SS-SINR estimation inaccuracy may be increased when fading interference in introduced, the relative performance comparison of the SSB RS and dedicated RE approaches is not expected to change.
[image: Y:\svn_wnix\ecsrean_csirs_mex\apps\rssinr accuracy.png][image: Y:\svn_wnix\ecsrean_csirs_mex\apps\imp accuracy.png]
(a)                            					(b)	
[bookmark: _Ref492898824]Figure 1. SS-SINR measurement performance evaluation.
Summarizing the observations, separate interference measurement resources provide noticeably improved estimation accuracy only for very high SINR levels. E.g., if the actual SINR is in the order of 20dB or above – an unusual operating point for mobility measurements – interference measurement resources may provide worthwhile measurement accuracy improvements. However, in typical measurement scenarios when the actual SINR is below 10dB, interference measurement resources do not contribute to improved accuracy. Therefore, we propose
[bookmark: _Ref492539346][bookmark: _Toc492545411][bookmark: _Toc494349491][bookmark: _Toc494349970][bookmark: _Toc494368847][bookmark: _Toc494368879][bookmark: _Toc494368903][bookmark: _Toc494368931][bookmark: _Toc494368948][bookmark: _Toc494369007][bookmark: _Toc494721024]For the xx-SINR measurements, the noise+interference measurements are performed in the resource elements of the respective reference signal.
SMTC window considerations
The SMTC window was introduced to inform the UE where it can find the SS blocks. The SMTC window is characterized by a periodicity, a duration and an offset relative to the frame boundary. One example of an SMTC window is shown in Figure 2.

[image: ]
[bookmark: _Ref494363663]Figure 2: An example of an SMTC window.
The SMTC window is defined to provide the UE with the locations of the SS blocks transmitted in the carrier. The parameters of the window are signaled to the UE in system information, and in dedicated signaling. A UE can be provided with at most 2 SMTC windows in CONNECTED mode.

In agreement #5, candidate values for the SMTC window duration were agreed. Clearly, it should be possible for the network to provide the UE with accurate locations of the SS blocks; this is what the SMTC window was designed for. Clearly, by providing sufficiently granular values for the SMTC window parameters, the indications of actually transmitted SS blocks per carrier proposed in [5] becomes unnecessary: the same information is directly available in the SMTC window. 

By specifying an SMTC window with sufficient granularity, there is no need to signal the actually transmitted SS blocks per carrier, since the SMTC window provides the same information.

Currently, two values have been agreed. In our opinion, the SMTC window should be specified with finer granularity to enable more efficient UE measurements. As the idle-mode SMTC window is broadcast in system information, some care should be taken to minimize the amount of signaling. It is currently not clear if the SMTC window needs to be in RMSI or OSI. 

When the SMTC window is defined, there is a need to span the already agreed durations, so 5ms should be one value. The relevant periodicities are at least 10, 20, 40 and 80, and 160ms. In addition, there is a need to define offset values, i.e., the starting location of the SMTC window relative to the frame start. Hence, we propose
[bookmark: _Toc494368848][bookmark: _Toc494368880][bookmark: _Toc494368904][bookmark: _Toc494368932][bookmark: _Toc494368949][bookmark: _Toc494369008][bookmark: _Toc494721025]Consider the following parameters specifying the SMTC window:
- periodicity: 10ms, 20ms, 40ms, 80ms, 160ms
- duration: ]0,5ms]: 16 values
- offset: [-2.5ms, 2.5ms]: 4 values


Conclusions
Based on the discussion in this contribution we propose the following:
Proposal 1	A CSI-RS resource for L3 mobility is defined as a single-port CSI-RS resource defined for beam management with D>1.
Proposal 2	Including a spatial QCL relationship between a CSI-RS and an SS block should be optional in the CSI-RS resource definition.
Proposal 3	When configured, the UE should be able to detect [1000] CSI-RS resources for L3 mobility.
Proposal 4	The RSSI is measured within the resource indicated by measurement subframes, similar to LTE. No additional information is conveyed to handle dynamic TDD.
Proposal 5	Adopt the following definition for SSRQ:
	Definition
	Synchronization Signal Reference Signal Received Quality (SSRQ) is defined as the ratio N×SSRP/(NR carrier RSSI), where N is the number of resource blocks of the NR carrier RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks.

NR Carrier Received Signal Strength Indicator (SS-RSSI), comprises the linear average of the total received power (in [W]) observed over time duration TSS-RSSI starting from the first symbol in the slot containing the first SS block in the SS burst set where measurement is done and within the measurement bandwidth over N number of resource blocks by the UE from all sources including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. The time duration, TSS-RSSI, is defined as follows:

TSS-RSSI= MIN (5 ms, (K*M*TSS-slot))

Where:

· K =[3/2] is the weighting factor to ensure sufficient number of data symbols are included within TSS-RSSI,
· M is the number of slots configured for transmitting SS blocks within the SS burst set and
· TSS-slot is the duration of the slot carrying SS block

The reference point for the SSRQ shall be the union of all the antenna elements of the UE from which signals are combined by the UE for beamforming purposes.
 
If there are multiple possible sets of antenna elements whose signals the UE may combine, the reported value shall not be lower than the corresponding SSRQ of any of the individual sets.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_INACTIVE intra-frequency (TBD),
RRC_INACTIVE inter-frequency (TBD),
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency

	Note 1: NOTE 1: The union of the antenna elements that is used as the reference for the SSRQ may be interpreted as the antenna connector for a UE that supports measurements by applying known power levels at the antenna connector.



Proposal 6	Adopt the following definition of CSIRQ:
	Definition
	CSI-RS Received Quality (CSIRQ) is defined as the ratio N×CSIRP/(CSI-RSSI), where N is the number of resource blocks of the CSI-RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks.

CSI-RS Received Signal Strength Indicator (CSI-RSSI) comprises the linear average of the total received power (in [W]) observed in OFDM symbols used for the CSIRP measurement, in the measurement bandwidth, over N number of resource blocks by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc.

The reference point for the CSIRQ shall be the union of all the antenna elements of the UE from which signals are combined by the UE for beamforming purposes.

If there are multiple possible sets of antenna elements whose signals the UE may combine, the reported value shall not be lower than the corresponding CSIRQ of any of the individual sets.

	Applicable for
	RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency

	Note 1: NOTE 1: The union of the antenna elements that is used as the reference for the CSIRQ may be interpreted as the antenna connector for a UE that supports measurements by applying known power levels at the antenna connector.



Proposal 7	For the xx-SINR measurements, the noise+interference measurements are performed in the resource elements of the respective reference signal.
Proposal 8	Consider the following parameters specifying the SMTC window: - periodicity: 10ms, 20ms, 40ms, 80ms, 160ms - duration: ]0,5ms]: 16 values - offset: [-2.5ms, 2.5ms]: 4 values
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-


RS for L3 mobility can be signalled to the UE using 


dedicated signali


ng:


 


–


 


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 o


f target cell in synchronous system


 


Working assumption #1


 


(RAN1#90)


:


 


•


 


Design of [1 or 2] port 


CSI


-


RS


 


resources 


for


 


beam management


 


is reused for CSI


-


RS for 


L3 


mobility


 


•


 


Values of D for CSI


-


RS for beam management are reused for 


CSI


-


RS for L3 mobility


 


•


 


FFS: max


imum number of 


CSI


-


RS resources 


in total 


for L3 mobility


 


that can be configured to a 


UE


 


•


 


For one cell, all CSI


-


RS resources for L3 mobility are confined to 


X


 


slot


(s)


 


–


 


FFS: value of X


 


Working assumption #2


 


(RAN1#90)


:


 


•


 


CSI


-


RS resource(s) with 2


-


port with D>1 


for beam management is not supported in Rel


-


15
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