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1 Introduction
This tdoc summarizes the remaining issues on NR RRM.
2 Applicability for SS-RSRP and CSI-RSRP
It is proposed to agree on the following, which seems to be the common understanding based on the existing agreements. The followings are currently in bracket in 38.215v1.1.1.
Proposal: SS-RSRP is applicable for:
· RRC_IDLE intra-frequency,
· RRC_IDLE inter-frequency,
· RRC_INACTIVE intra-frequency,
· RRC_INACTIVE inter-frequency,
· RRC_CONNECTED intra-frequency,
· RRC_CONNECTED inter-frequency
	Company name
	Views

	Samsung
	Support

	Huawei/HiSilicon
	Support

	Intel
	Support

	NTT DOCOMO
	Support

	Nokia 
	Support for all states listed above. IDLE and CONNECTED state supports were in my recollection agreed already in RAN1#88

	Ericsson
	Support

	LGE
	Support

	CATT
	Support

	Vivo
	Support

	MediaTek
	Support

	Qualcomm
	Support

	OPPO
	Support



[bookmark: _Hlk499334464]Proposal: CSI-RSRP is applicable for:
· RRC_CONNECTED intra-frequency
· RRC_CONNECTED inter-frequency
	Company name
	Views

	Samsung
	Support

	Huawei/HiSilicon
	Support

	Intel
	Support

	NTT DOCOMO
	Support

	Nokia
	Support for CONNECTED state only as proposed. Again this would seem to be aligned with the agreements made in RAN1#88

	Ericsson
	Support

	LGE
	Support
If SSB (timing reference) is not located within CMTC window, it is not be supported. 

	CATT
	Support

	vivo
	Support

	MediaTek
	Support

	Qualcomm
	Support

	OPPO
	Support



3 Measurements with Receiver Beamforming and Diversity
	Agreements in RAN1#NR-AH3:
· For a SS-RSRQ measurement, the same RX beam shall be applied between RSSI measurement and RSRP measurement
· For a CSI-RSRQ measurement, the same RX beam shall be applied between RSSI measurement and RSRP measurement
· It is up to UE implementation how to select a set of RX beams to perform RRM measurement on a carrier
· Different sets of RX beams can be used in measurements based on different measurement objects
· Same set of RX beams shall be used in measurement of each TX beam based on a measurement object
· FFS
· Alt.1: Measurement to be reported shall be greater than average of measurements based on each RX beam in the selected set
· Alt.2: Measurement to be reported shall be the best among measurements based on each RX beam in the selected set
· Other alternatives are not precluded



1 
2 
3 
Receiver Beamforming
The current text in bracket in 38.215 v1.1.1 is as in the following. 
· If the receiver beamforming is in use by the UE, measurement quantity (i.e., SS-RSRP, CSI-RSRP, SS-RSSI, CSI-RSSI, SS-SINR, CSI-SINR) shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. 
It is proposed to take this text as a starting point and discuss further in RAN1#90b.
	Company name
	Views

	Huawei/HiSilicon
	RAN4 should decide on this issue. 

	Intel
	Support the current text. Leave RX beamforming up to UE implementation.

	NTT DOCOMO
	RAN4 should decide on this issue.

	Nokia
	Afore quoted text seems to relate to the case from RAN4 LS(R1-1715368) where multiple antenna elements are combined in analogue domain. When considering measurements over different beams, as UE is already allowed to determine the set of beams it uses for the measurements it would seem possible to ensure that the measurement to be reported shall be the best among measurements based on each RX beam in the selected set.

	Ericsson
	RAN4 should decide

	LGE
	Support. Basically, measurement quantity from each receiver branch is based on the combining from antenna elements.

For the representative RSRP value from the measurement results of multiple RX beams, it is supported that basic operation might be the selection of maximum value. However, it might need to be refined according to UE operation. 

	CATT
	The reference point of UE measurement is the antenna connector by removing the signal processing gain at UE after antenna connector.   The receiver beamforming is a weighted combining of the received signals from antenna elements before the antenna connector.  The UE measurement should take the UE beamforming gain into account.   The current text in 38.211 is fine.  The measurement performance with the consideration of the receiver beamforming gain varied in time should be determined RAN4.    

	MediaTek
	RAN4 should decide

	Qualcomm
	RAN4 should decide

	ZTE
	The beams in a set of Rx beams selected for RRM measurement on a carrier should have similar maximum Rx beamforming gain.
Measurement to be reported to higher layers shall be the best among measurements based on each RX beam in the selected set (Alt.2).



Discussion & Proposal: This issue has already been discussed in RAN1 and an LS has been sent to RAN4; probably we need to wait until RAN4 is sending a reply LS.
Proposed conclusion: Wait until RAN4 sending us reply LS 
Receiver Diversity
The current text in bracket in 38.215 v1.1.1 is as in the following.
· If receiver diversity is in use by the UE, the reported measurement quantity (i.e., SS-RSRP, CSI-RSRP, SS-RSSI, CSI-RSSI, SS-SINR, CSI-SINR) value shall not be lower than the corresponding measurement quantity of any of the individual receiver branches.
RAN4 LS contents (R1-1715368);
RAN4 opinion is that when multiple antenna elements are combined for analogue, digital or hybrid RX beamforming purposes (as for example in an antenna panel), the measurement definition should assume that RSRP and CSI-RSRP measurements are performed on the combined signal. Where multiple receiver branches are used in the measurement (for example where signals are received from multiple antenna panels) the same approach as LTE should be used (the reported value shall not be lower than the corresponding RSRP of any of the individual branches).
It is proposed to take this as starting point and discuss further in RAN1#90b.
	Company name
	Views

	Huawei/HiSilicon
	RAN4 should decide on this issue.

	Intel
	Support the current text.

	NTT DOCOMO
	RAN4 should decide on this issue.

	Nokia
	The current text would appear to in line with the LS provided by RAN4 (in R1-1715368)

	Ericsson
	RAN4 should decide

	LGE
	Support. For the case of multiple receiver branches, same definition with LTE is used in NR.

	CATT
	Support the current text.

	MediaTek
	RAN4 should decide

	Qualcomm
	RAN4 should decide



Discussion & Proposal: If the current text is indeed aligned with the LS provided by RAN4 as Nokia mentioned, we could agree on the current wording in brackets in 38.215; and send an LS to RAN4 for confirmation. 
Proposal for agreements:
· If receiver diversity is in use by the UE, the reported measurement quantity (i.e., SS-RSRP, CSI-RSRP, SS-RSSI, CSI-RSSI, SS-SINR, CSI-SINR) value shall not be lower than the corresponding measurement quantity of any of the individual receiver branches.

4 Time-domain Mapping of SS-RSSI Resources
	Agreements in RAN1#90b:
· Default RSSI time-domain measurement resource is supported, where a pre-determined (i.e., fixed in the spec) set of OFDM symbols are used taking into account OFDM symbols associated with detected SSBs
· FFS details
· A set of slots for RSSI time-domain measurement resource can be explicitly configured per frequency carrier by OSI for IDLE, by RRC for CONNECTED. A set of OFDM symbols in the configured slot are used taking into account OFDM symbols associated with detected SSBs.
· This is supported at least for intra-frequency measurement for both IDLE and CONNECTED; and inter-frequency measurement for CONNECTED
· FFS the applicability for IDLE mode inter-frequency measurement
· FFS details



4 
Default RSSI time-domain measurement resource
	Company name
	Views

	Huawei/HiSilicon
	N OFDM symbols prior to and including the detected SSB symbols from which SS-RSRP is measured.

	Intel
	All OFDM symbols within TRSSI are considered as the default measurement time resources
TRSSI = min(WSMTC, M*TSS-slot)
· M is the number of slots, which can carry SS blocks within the SS burst set
· TSS-slot is the duration of the slot which can carry the SS block
· WSMTC is the SMTC window duration


	NTT DOCOMO
	For the default SS-RSSI time-domain measurement resource, SS-RSSI is measured in the 1st N OFDM symbols in the slots where SSB(s) is detected. The value of N depends on subcarrier spacing of SSB and SSB time locations within a slot defined for the frequency band. N is defined so that all OFDM symbols before 1st SSB within the slot are defined as default SS-RSSI time domain measurement resource.

	Nokia
	As default RSSI should be based on N OFDM symbols (where N could be 1,2,3 e.g. based on Type-A-DMRS) from the slots from which RSSI is to be measured. SSB symbols should not be accounted in RSSI measurement.

	Samsung
	Default RSSI time-domain measurement resources are the rest of OFDM symbols in those slots in which SSB is detected.

	Ericsson
	For the default SS-RSSI time-domain measurement resource, SS-RSSI is measured in the 2 first OFDM symbols in the slots where SSB(s) is detected. 

	LGE
	As default configuration, 1, 2 or 4 OFDM symbols prior to the detected SSB and the OFDM symbols within the detected SSB could be considered as the RSSI measurement resources, and the actual number of OFDM symbols prior to the detected SSB depends on the SS/PBCH sub-carrier spacing and/or SS/PBCH composition pattern.
[image: ]

	CATT
	For SS-RSSI, all OFDM symbols of the detected SS block within the minimum system BW are used as RSSI time-domain measurement resource by default. 
For CSI-RSSI, all OFDM symbols containing the CSI-RS within the configured BWP, which are configured for CSI-RSRP measurement, are used as RSSI time-domain measurement resource by default.

	Vivo
	The RSSI is measured over all the OFDM symbols within the slot where SS blocks detected, excluding the detected SSB symbols and those reserved for GP and UL symbols.

	MediaTek
	The slot boundary (i.e. symbol#0) is referenced to the start of SMTC window, which is referenced to the serving/camped cell’s frame boundary.
All symbols within a slot.

	Qualcomm
	For the default RSSI time domain resources, it is up to UE to select N OFDM symbols within the SMTC window for the purpose of RSSI measurement.

	OPPO
	In the control session, it has been agreed that the single slot format table supports up to two D/U switching points per slot, i.e., at most one D/U switching points per half-slot. Therefore, if NR support at most one D/U switching points per half-slot, then the UE can determine the DL symbols based on the detected SSB symbols. For example, the symbols of the detected SSB would be DL symbols, then D/U swithing point, if present, in the same half-slot as the detected SSB would locate behind the detected SSB symbols, therefore, the UE can determine the symbols before the detected SSB symbols within the same half slot would be downlink symbols.
Therefore, the default RSSI time domain resources can be the detected SSB symbols and additional DL symbols determined based on the location of the detected SSBs.



Discussion & Proposal: As this one does not have RRC signalling impact, this topic can be discussed after Tuesday. Companies are encouraged to discuss offline to narrow down the options by then.
Proposal for agreements:
The agreements regarding the SMTC timing reference is updated as in the following:
· For intra frequency measurement and for inter frequency measurements where serving cell exists, SMTC window timing reference for the timing offset is SFN#0 of the serving cell on the corresponding frequency carrier.
· Note: For IDLE mode, the serving cell here implies the cell UE is camped on.
· For inter frequency measurement on a frequency carrier where no serving cell exists, SMTC window timing reference for the timing offset is SFN#0 of the primary serving cell.
· 
Proposal for agreements:
For default RSSI time-domain measurement resource:
Alt 1: All OFDM symbols within a fixed m number of consecutive slots within the SMTC window, where the slot timing is defined in the same way as the SMTC window timing reference is determined. 
· Note that it is up to UE implementation how to use the all OFDM symbols for RSSI measurements. 
… Huawei, MediaTek, Samsung, Intel, Qualcomm, DOCOMO, [Nokia]

· Counter-argument to Alt 2: UE need to perform slot boundary detection, and to do so, UE need to detect SSB index.

Alt 2: Union of OFDM symbols {0, 1} and OFDM symbols before a detected SSB in each half slot containing the detected SSB, where the slot timing is defined according to the detected SSBs … OPPO, Ericsson, Vivo

· RSSI is measured according to a target cell’s timing vs. according to the slot timing used for defining SMTC window 
· Which slots?
· Slots containing detected SSB used for RSRP part of the RSRQ
· Here the slots are defined by each cell’s frame boundary
· The slots are defined by the SSB numerology
· Which OFDM symbols?
· Alt1: Before and including the detected SSB in each half slot containing the detected SSB that is used for measuring RSRP part of RSRQ … OPPO, Huawei
· Alt2: First two OFDM symbols … Nokia, Ericsson
· Alt 3: All OFDM symbols before the first detected SSB in a slot … DOCOMO
All OFDM symbols within TRSSI are considered as the default measurement time resources
TRSSI = min(WSMTC, M*TSS-slot)

Configuration based RSSI time-domain measurement resource
	Company name
	Views

	Huawei/HiSilicon
	A set of consecutive m OFDM symbols in the configured slot, where m is configurable and includes the detected SSB symbols from which SS-RSRP is measured.

	Intel
	A set of slots for RSSI time-domain measurement resource is configured via bitmap which length is equal to the number of slots within SMTC window.
A set of OFDM symbols in the configured slots include OFDM symbol #3 and #4 (starting with #1)

	NTT DOCOMO
	For the configuration of the SS-RSSI time-domain measurement resource, SS-RSSI is measured in all DL/unknown OFDM symbols in the configured slot(s).

	Nokia
	OFDM symbols that can be used from a slot for RSSI measurement should depend on the presence of SSB’s e.g. avoiding use of symbols occupied by SSBs.

	Samsung
	When RSSI time-domain resource is RRC configured, all the OFDM symbols should be used for RSSI measurement in each slot configured by RRC as RSSI measurement resource, except for those with detected SSBs

	Ericsson
	A set of slots for RSSI time-domain measurement resource is configured via bitmap which length is equal to the number of slots within SMTC window.
The first 2 OFDM symbols in each configured slot are used

	LGE
	* Slot level configuration : Measurement slot (slot or half slot level) within measurement window is explicitly configured, and slot-level configuration could be informed with full or compressed bitmap in slot-level
* Resource configuration in symbol level within the configured slots is explicitly configured with 1 bit, and the 2 patterns correspond to first 2 or 12 symbols within a slot.
* The symbol & slot boundary for neighbour cell measurement is obtained from the detected SS/PBCH block corresponding to the measured cell. All resources configured for RSSI measurement are used for RSSI measurement regardless of the slot/symbol location of the detected SS/PBCH block

	CATT
	The network may configure through RRC signalling the slots for RSSI time-domain measurement resource, including all OFDM symbols in the slots.

	Vivo
	The sets of the slots and OFDM symbols for RSSI time-domain measurement resource are configured by a bitmap approach. The configuration of RSSI measurement can be applied for both intra-frequency and inter-frequency measurement.

	MediaTek
	The slot boundary (i.e. symbol#0) is referenced to the start of SMTC window, which is referenced to the serving/camped cell’s frame boundary.

	Qualcomm
	If network provides a configuration of RSSI time domain measurement resources in RRC connected mode, network configures a set of consecutive m OFDM symbols in the configured slot(s), where m is configurable.
· The network configures the RSSI measurement slot/symbols whose timing is relative to the start of SMTC window.
· Configured RSSI measurement slot/symbols are within the SMTC window.

	OPPO
	In the control session, it has been agreed that the single slot format table supports up to two D/U switching points per slot, i.e., at most one D/U switching points per half-slot. Therefore, if NR support at most one D/U switching points per half-slot, then the UE can determine the DL symbols based on the detected SSB symbols. For example, the symbols of the detected SSB would anyway be DL symbols, then D/U swithing point, if present, in the same half-slot as the detected SSB would locate behind the detected SSB symbols, therefore, the UE can determine that the symbols before the detected SSB symbols within the same half slot would be downlink symbols.
Therefore, in the configured slots for RSSI measurement, RSSI time domain resources can be the detected SSB symbols and additional DL symbols determined based on the location of the detected SSBs.



Discussion & Proposal: This item has RAN2 impact and the RAN2 related decision has to be made by Tuesday. Given the quite diverse opinions, it is proposed to first discuss whether the following RRC signalling related aspects to get consensus by Tuesday:
· Slot level configuration: 
· Check if bitmap based configuration is agreeable; if so further discuss full details of the signalling, e.g., full bitmap of length determined by the SMTC window duration
· OFDM symbol level configuration for the configured slots
· Alt 1: No additional RRC configuration, i.e., all OFDM symbols in a slot can be considered, possibly with down-selecting symbols in RAN1 spec (CATT, Samsung, Ericsson, Nokia, DOCOMO, Intel)
· Alt 2: a set of m consecutive symbols are explicitly configured (Qualcomm, Huawei)
· Alt 3: bitmap based (Vivo)
· Alt 4: two state signalling: state 0. First two symbols; state 1. First 12 symbols (LGE)
The remaining aspects that do not have RRC impacts, if any, will be discussed after Tuesday.
Proposal for agreements:
When a set of slots for RSSI time-domain measurement resource are explicitly configured per frequency carrier:
· Slots in the RSSI measurement resource are configured by a bitmap of length equal to the number of slots corresponding to the SMTC window duration
· Here, the slots are defined by the SSB numerology
· OFDM symbol level configuration for the configured slots
· Alt 1: No additional RRC configuration, i.e., all OFDM symbols in a slot can be considered, possibly with down-selecting symbols in RAN1 spec (CATT, Samsung, Ericsson, Nokia, DOCOMO, Intel)
· Alt 2: a set of m consecutive symbols are explicitly configured (Qualcomm, Huawei, LGE)
· Alt 3: bitmap based (Vivo)

Agreements:
When a set of slots for RSSI time-domain measurement resource can be explicitly configured per frequency carrier for a UE in RRC_CONNECTED mode:
· Slots in the RSSI measurement resource are configured by a bitmap with each bit corresponding to each slot of the slots within the SMTC window duration
· Here, the slots are determined based on the SSB numerology
· OFDM symbol level configuration for the configured slots: 
· Configurable with a limited set of ending symbols; the set of symbols in a slot is from symbol 0 to the ending symbol
· No more than 4 values for the end symbol 
5 SS-SINR Definition
	Agreements in RAN1#90b:
IMR for SSS based RS-SINR shall be down-selected from the following alternatives:
· Alt 1: PBCH DMRS 
· Alt 2: The RS used for RSRP measurement (i.e., SSS + potentially PBCH DMRS)
· No RRC impact is expected



It is proposed to further discuss the IMR definition for SS-SINR, taking the agreements in RAN1#90b into account.
	Company name
	Views

	Huawei/HiSilicon
	The same REs used for SS-RSRP measurement.

	Intel
	Alt. 2

	NTT DOCOMO
	Both SSS REs and PBCH-DMRS REs should be used as IMR for SS-SINR measurement.

	Nokia
	Use same RE’s as for SS-RSRP measurement (alt.2)

	Ericsson
	The same REs used for SS-RSRP measurement.

	LGE
	Alt 2 is supported

	CATT
	Alt. 1 is preferred.  SSS has the better cross-correlation property in helping the cell search. Including SSS in the SINR measurements would have the results of under-estimate of interference.  This will lead to over-optimistic SINR measurement.  

	Vivo
	The RS used for SS-RSRP measurement can be used for SS-SINR measurement for convenience.

	MediaTek
	Alt.2

	Qualcomm
	SS based RS-SINR for RRM is not specified in Rel. 15. Please see our rationale in R1-1720654. 

	ZTE
	Alt.2



Discussion & Proposal: All the companies except for Qualcomm support Alt 2, and Qualcomm proposes not to specify SS-SINR in R15. As it was already agreed to support SS-SINR, it is proposed to check if it is ok to go with Alt 2. 
Proposal: 
IMR for SSS based RS-SINR is the RS used for RSRP measurement (i.e., SSS + potentially PBCH DMRS)

6 CSI-SINR Definition
	Agreements in RAN1#90b:
IMR for CSI-RS based RS-SINR for RRM shall be down-selected (if any) from the following alternatives:
· Alt 1: CSI-RS REs used for the RSRP measurement 
· Alt 2: interference is measured on the same OFDM symbol for which corresponding CSI-RS is mapped 
· No RRC impact is expected



It is proposed to further discuss the IMR definition for CSI-SINR, taking the agreements in RAN1#90b into account.
	Company name
	Views

	Huawei/HiSilicon
	CSI-RS REs used for the RSRP measurement (Alt. 1)

	Intel
	Alt. 1

	NTT DOCOMO
	CSI-RS REs used for the RSRP measurement (Alt. 1)

	Nokia
	Use same RE’s as for CSI-RSRP measurement (alt.1)

	Ericsson
	CSI-RS REs used for the RSRP measurement (Alt. 1)

	LGE
	Alt 1 is supported

	CATT
	Alt. 1

	Vivo
	Alt. 1

	MediaTek
	Alt.1

	Qualcomm
	CSI-RS based RS-SINR for RRM is not specified in Rel. 15. Please see our rationale in R1-1720654.

	ZTE
	Alt. 1



Discussion & Proposal: All the companies except for Qualcomm support Alt 1, and Qualcomm proposes not to specify CSI-SINR in R15. As it was already agreed to support CSI-SINR, it is proposed to check if it is ok to go with Alt 1. 
Proposal:
IMR for CSI-RS based RS-SINR for RRM is CSI-RS REs used for the RSRP measurement 

7 SMTC Details
Proposal for agreements: 
· For intra frequency measurements, SMTC window duration, timing offset and SMTC periodicity are signalled in either RMSI or OSI for IDLE mode, and RRC for CONNECTED mode
· For IDLE mode, RAN2 will decide the signalling container between RMSI and OSI
· For inter frequency measurements, SMTC window duration, timing offset and SMTC periodicity are signalled per frequency, in either RMSI or OSI by the serving cell for IDLE mode, and RRC for CONNECTED mode
· For IDLE mode, RAN2 will decide the signalling container between RMSI and OSI
· SMTC window duration:
· Both for inter-/intra- frequency measurements, the candidate values are {1,2,3,4,5} msec
· SMTC window timing offset:
· SMTC window timing reference for the timing offset is (Alt 1. the serving cell’s starting boundary of a frame that are used for SSB set mapping) vs. (Alt 2. SFN#0 of the serving cell).
· Note: For IDLE mode, the serving cell here implies the cell UE is camped on.
· For intra-frequency measurements, the candidate values are {-1ms, 0ms}.
· For inter-frequency measurements, the candidate values are {5k, 5k-1 : k=0,…, (SMTC periodicity)/5-1} ms.
· SMTC periodicity:
· Both for inter-/intra-frequency measurements, the candidate values are {5, 10, 20, 40, 80, 160} msec
Agreements:
· For intra frequency measurements, SMTC window duration, timing offset and SMTC periodicity are signalled in either RMSI or OSI for IDLE mode, and RRC for CONNECTED mode
· For IDLE mode, RAN2 will decide the signalling container between RMSI and OSI
· For inter frequency measurements, SMTC window duration, timing offset and SMTC periodicity are signalled per frequency, in either RMSI or OSI by the serving cell for IDLE mode, and RRC for CONNECTED mode
· For IDLE mode, RAN2 will decide the signalling container between RMSI and OSI
· SMTC window duration:
· Both for inter-/intra- frequency measurements, the candidate values are {1,2,3,4,5} msec
· SMTC window timing offset:
· SMTC window timing reference for the timing offset is SFN#0 of the serving cell.
· Note: For IDLE mode, the serving cell here implies the cell UE is camped on.
· For intra-frequency measurements, the candidate values are {0, 1, …, SMTC periodicity -1} ms
· For inter-frequency measurements, the candidate values are {0, 1, …, SMTC periodicity -1} ms.
· SMTC periodicity:
· Both for inter-/intra-frequency measurements, the candidate values are {5, 10, 20, 40, 80, 160} msec

5 
6 
7 
Additional SMTC window duration values
	Company name
	Views

	Huawei/HiSilicon
	Only 1 ms and 5ms SMTC window durations are supported

	Intel
	First preference:
To us, there is some overlapping between SMTC window and the bitmap indicating actually transmitted SSBs. In principle, UE can perform intra-frequency measurements in slots where SSBs are transmitted. Without that knowledge, the UE performs measurements within slots assuming max L SSBs.
Since we already have the indication signalling of actually transmitted SSBs in IDLE and CONNECTED modes, the signalling about SMTC widow duration and offset seems to be redundant.
Second preference:
If SMTC window is still supported in NR, its duration can be configured in the CONNECTED mode. We prefer to have flexible window duration, i.e., {1, 2, 3, 4, 5} ms. The default value (e.g., when there is no configuration signalling) is 5 ms.

	NTT DOCOMO
	In addition to {1, 5} ms, SMTC window durations of {0.5, 2, 3, 4} ms are supported.

	Nokia
	Value range for window duration covers {1, 2.5, 5}ms

	Samsung
	Candidate values for SMTC window duration also includes 2, 3, 4 msec

	Ericsson
	{1,2,3,4,5} is supported. If we should limit this to 2 bits, then {1,2,3,5} should be supported

	LGE
	{1ms, 2ms, 3ms, 4ms, 5ms}

	CATT
	Add window durations {2, 3, 4}ms, so that the ddurations, can be configured within {1, 2, 3, 4, 5} ms

	Vivo
	The SMTC windows of 1ms and 5ms already well cover all the SS block candidates in the burst set regardless of the numerology. 
In the case of the network transmits only a subset of the SS blocks within the burst set window (i.e. [0, 5] ms), additional SMTC window durations (e.g. 2, 3, 4 ms) partitioning the burst set window, may also useful to maximize UE power saving. At most one more value within the range of [1, 5] ms can be considered.

	Qualcomm
	NR shall only support SMTC window duration of 1ms and 5ms in Rel. 15.

	Motorola Mobility, Lenovo
	NR supports SMTC window duration of {1, 2.5, 5}ms.

	OPPO
	{1ms, 2ms, 3ms, 4ms, 5ms}
In our view, the SMTC configuration shall consider all the possible cases: different duration of the consecutives slots containing actually SSBs and the different synchronization conditions of neighboring cells.



Proposal: Note that 1 and 5 are already agreed. Consider the following additional values and make a decision by Tuesday:
· {2,3,4} … supported by CATT, LGE, Ericsson, Samsung, OPPO, Vivo (may also be useful), Intel (2nd pref)
· {0.5} … supported by DOCOMO
· {2.5} … supported by Nokia, Motorola Mobility
· No additional values … supported by Qualcomm, Huawei, Intel (1st pref)
Proposal for agreements: 
· SMTC window duration is signalled in either RMSI or OSI by the serving cell
· RAN2 will decide the signalling container between RMSI and OSI
· Both for inter-/intra- frequency measurements, the candidate values are {1,2,3,4,5} msec

SMTC window offset values
	Company name
	Views

	Huawei/HiSilicon
	The need for SMTC window offset is not clear.

	Intel
	First preference:
Offset is redundant since we already have indication signalling of actually transmitted SSBs.
Second preference:
The offset can be configured in the CONNECTED mode. We prefer to have the offset granularity of 1 ms. The default value (e.g., when there is no configuration signalling) is 0 ms.

	NTT DOCOMO
	SMTC window timing offset indication is necessary since the measurement window timing is configured based on serving cell timing while serving cell timing and target cells SSB timing (e.g., in inter-frequency case) may not be synchronized.
SMTC window timing offset should have a granularity of slot duration according to measured SSB SCS.

	Nokia
	Support offset values {-2.5, -1.25, 0, 1.25, 2.5}ms.

	Samsung
		SSB SCS (kHz)
	Candidate offset values (in slots in SSB numerology)

	15
	0 – 5

	30
	0 – 10 

	120
	0 – 40 

	240
	0 – 80 




	Ericsson
	{-1ms,0ms}
Is needed, since cells may not be exactly synchronized. Positive offsets are not needed, since a positive offset would lead to that serving cell SSBs fall outside the SMTC window.


	LGE
	For inter-frequency measurement, SMTC window offset to frame boundary is provided and the value range is {0ms ~ (Period-1)ms}.

	CATT
	Need further discussion on the need of the SMTC window offset

	Vivo
	A SMTC window offset relative to the frame start is useful in the network deployment without tight time synchronization. This offset can be within [0, 5] ms, as the maximal time different between cells is not expected to exceed a half frame (similar to that in LTE).

	Motorola Mobility, Lenovo
	A SMTC window offset with respect to serving cell’s reference frame boundary is needed to support asynchronous network deployment. 
The reference frame boundary is dependent on the SMTC window periodicity (e.g. every radio frame for 5ms and 10 ms periodicities, every even radio frame for 20ms periodicity, etc). 
The SMTC window offset value can be from 0ms up to (SMTC window periodicity – SMTC window duration) ms.



Discussion & Proposal: The necessity of the SMTC window offset seems to be coupled with the SMTC window timing reference. 
It is proposed to first understand the SMTC window timing reference, i.e., if it is based on serving cell’s timing. Then, neighbour cells’ SS blocks may fall outside the measurement window if no negative offset is introduced. This may necessitate the negative offsets. About the positive offsets, discuss further the necessity of signalling. 
Whether to have RRC signalling for this issue needs to be decided by Tuesday.
Proposal for agreements:
· SMTC window timing reference is the serving cell’s starting boundary of a frame that are used for SSB set mapping.
· Note: For IDLE mode, she serving cell here implies the cell UE is camped on.
· SMTC window timing offset is signalled in either RMSI or OSI by the serving cell (TBD by RAN2)
· For intra-frequency measurements, the candidate values are {-1ms, 0ms}.
· For inter-frequency measurements, the candidate values are {5k, 5k-1 : k=0,…, (SMTC periodicity)/5-1} ms.
SMTC periodicity
	Company name
	Views

	Huawei/HiSilicon
	{5, 10, 20, 40, 80, 160} ms

	Intel
	{5, 10, 20, 40, 80, 160} ms

	NTT DOCOMO
	SMTC window periodicity is different from SS burst set periodicity, e.g., RRM measurement on every 5 ms period would be unnecessary even when SS burst set transmission periodicity is 5 ms.
SMTC window periodicity of {20, 40, 80, 160} ms are at least supported.

	Ericsson
	{5, 10, 20, 40, 80, 160} ms
Note that the UE is not required to measure in each SMTC window,

	LGE
	{5, 10, 20, 40, 80, 160}ms

	CATT
	For IDLE UE, the measurement periodicity may depend on the configured DRX cycle. For CONNECTED UE, the SMTC measurement periodicity may depend on the mobility performance requirements. Thus, SMTC window periodicity of {20, 40, 80, 160} ms are at least supported.

	Vivo
	{20, 40, 80, 160} ms

	Qualcomm
	{5, 10, 20, 40, 80, 160} ms
UE is not required to perform SSB measurement in every SMTC window.



Proposal: Consider the following options and make a decision by Tuesday:
· Option 1: {5, 10, 20, 40, 80, 160} ms
· Option 2: {20, 40, 80, 160} ms
Proposal for agreements:
· SMTC periodicity is signalled in either RMSI or OSI by the serving cell (TBD by RAN2)
· Both for inter-/intra-frequency measurements, the candidate values are {5, 10, 20, 40, 80, 160} msec

SMTC timing reference
	Company name
	Views

	MTK
	The timing of SMTC is based on serving cell’s timing. The offset of SMTC is the starting location of the SMTC window relative to the serving cell’s frame boundary.

	Ericsson
	[bookmark: _Toc498690081]For SMTC window offset=0ms, the SMTC window starts at the frame boundary where the SS burst set of the cell where the UE camps starts.

	Motorola Mobility, Lenovo
	The SMTC timing reference is based on serving cell’s frame boundary. The reference frame boundary is dependent on the SMTC window periodicity (e.g. every radio frame for 5ms and 10 ms periodicities, every even radio frame for 20ms periodicity, etc). 

	
	



Discussion: This issue is related to 7.2, and no proposal seems to be necessary. 
8 Measurement with and without intra-frequency measurement gap
Propose to discuss if and how to allow Rx beam sweeping for RRM measurement when intra-frequency measurement gap is not configured. When measurement gap is turned off for intra-cell mobility, UE should be able to receive data during the SMTC window duration.
· Should UE assumption be (a) rate match around the SSB OFDM symbols; (b) rate match around the SSB BW, or both?
· What should be the UE assumptions during SMTC and non-SMTC durations?
	Company name
	Views

	Huawei/HiSilicon
	When UE performs intra-frequency RRM measurement and measurement gap is not configured, UE should assume the rate matching is around the SSB OFDM symbols for above 6 GHz and on the SSB PRBs for below 6 GHz. 

	Intel
	The ability of the UE to perform intra-band measurements and receive data without measurement gap should be optional. In this case:
-below 6GHz: rate match around the SSB BW;
-above 6GHz: both (a) and (b) assuming additional guard periods before and after SSBs in case of (b). Opt.(a) only when there is no BM based on SSBs configured.
For the UEs without this capability, the measurement gap should be always configured.

	NTT DOCOMO
	RAN4 is still discussing on this issue, i.e., how to handle SSB based intra-frequency measurement for above 6 GHz due to analogue Rx beamforming. But RAN4 already agreed that all Rel-15 UEs are not expected to receive data during SSB based intra-frequency measurement in above 6 GHz due to analogue Rx beamforming. Since analogue beamforming at UE is assumed, UE assumption should be rate match around the SSB OFDM symbols.

	Nokia
	When UE performs measurements during the intra-frequency measurement gaps, UE should assume rate matching around the SSB OFDM symbols. When UE performs measurements and no intra-frequency gaps has been configured, UE should assume 
· for sub6GHz: that the rate matching is performed around the REs reserved by SSBs
· for above 6GHz: that the rate matching is performed around the REs reserved by SSBs if the PDSCH DMRS is spatially QCL’ed with the SSB and around the SSB OFDM symbols if the PDSCH DMRS is not QCL’ed with the SSB

	Samsung
	UE can be configured to rate match around either SSB OFDM symbols or SSB BW, dependent upon whether the PDSCH is scheduled in SMTC or not

	Ericsson
	The UE should always rate match around the SSB REs, if it is scheduled. We don’t think rate matching around the full OFDM symbols will work, since the DMRS symbols often overlap with the SSBs.
RAN4 may in some cases relax measurement requirements when measurement gaps are not configured.

	LGE
	In our understanding, “the measurement gap is not configured for RRM measurement” means that RX beam sweeping for RRM measurement is not assumed in UE side. In this case, there is no difference in UE operation between SMTC duration and non-SMTC durations. 
Option (b) is the typical operation in case of without measurement gap configuration.

	CATT
	If the measurement gap is turned off, it could imply the UE has the capability to perform the intra-frequency RRM measurement and DL data reception simultaneously. For sub-6GHz, rate matching is around SSB PRBs. For above 6GHz, the rate matching is around the SSB OFDM symbols. 

	vivo
	Agreed with Huawei.

	Qualcomm
	For rate matching purposes, UE assumes SSB as a rectangular resource element grid consisting of 4 OFDM symbols and 240 REs.



Proposal: Decide until Tuesday if any RRC signalling is necessary. 

Agreement (RAN1#91 in MIMO):
UE does not expect any DMRS RE to collide with SSB REs on the 4 symbols occupied by SSB

Discussion:
When SMTC is outside the measurement gap
· For sub6GHz: that the rate matching is performed around the REs reserved by SSBs
· For above 6GHz: that the rate matching is performed around the REs reserved by SSBs 
· if the PDSCH DMRS is spatially QCL’ed with the SSB and around the SSB OFDM symbols if the PDSCH DMRS is not QCL’ed with the SSB
Proposal for conclusion:
· Continue discussion in the next meeting
9 L3 Mobility CSI-RS Configuration
	Agreements in RAN1#90b:
· At least single-port CSI-RS resources, following the same design already agreed for BM, can be configured to be used for L3 mobility 
· CSI-RS for L3 mobility is separately configured from that for BM
· No concensus to support additional periodicity values for CSI-RS for L3 mobility
· L3 mobility CSI-RS is based on the CSI-RS configuration framework for the BM 
· FFS the details, e.g., tailoring some or all the BM parameters (e.g., resource settings, resource sets, and resources; and corresponding parameters) for L3 mobility needs



Discussion: The whole section has RRC impacts. Need to finalize by Tuesday.
Agreements:
· For carriers with SSB, 
· Transmission BW is removed from the RRC parameter set.
· Agree on the following table for the CSI-RS configuration parameters:
	Parameter Name
	Description
	Candidate values
	Commonality of the configured value(s) across multiple resources

	Cell_ID
	Physical Cell ID for CSI-RS
	0, 1, …, 1007

	Common value is assigned across all the resources configured for a cell

	slotConfig
	Contains periodicity and slot offset for periodic/semi-persistent CSI-RS
FFS slot offset details (no additional RRC impact)
	Periodicity: {5, 10, 20, 40} msec
Offset: 0, 1, …, P-1 slots, where periodicity P is in terms of slots in the CSI-RS numerology
	Configured per resource

	Sequence-Generation
	Sequence generation parameter for CSI-RS, i.e., scrambling ID
	0-1023
	Configured per resource

	Common-PRB-Grid-offset
	Information to define common PRB grid for CSI-RS sequence generation 
Corresponds to an offset (in terms of number of subcarriers in CSI-RS numerology) between PRB 0 for common PRB  indexing and a reference location (i.e., corresponds to RRC parameter DL-BWP-loc defined for BWP)
– the reference location is the lowest PRB of the cell-defining SSB
	[0,1,2, …, >276*4]

	A common value is assigned across all the resources configured for per cell

	Measurement-BW
	Allowed measurement BW for CSI-RS
	BW size: {24, 48, 96, 192, 268} PRBs in CSI-RS numerology
Starting PRB index: {0, 1, …, [251](=274-24+1)]} PRBs with respect to PRB0 in CSI-RS numerology
	A common set of values are assigned across all the resources configured per cell

	Carrier-info
	Provides frequency location information for inter-frequency measurement
	Absolute frequency value, RAN2 to fill in, if not provided elsewhere

	A common value is assigned across all the resources configured for a frequency carrier

	RE-Mapping-Pattern
	RE mapping pattern for a CSI-RS resource
	Adopt the parameter values agreed in BM
	Configured per resource

	Density
	Frequency domain density for the 1-port CSI-RS
	{1,3}
	A common value is assigned across all the resources configured per cell 

	Numerology
	Numerology for CSI-RS
	{15,30,60} for sub6GHz
{60,120,240} for over6GHz
	A common value is assigned across all the resources configured per frequency carrier

	Associated-SSB
	For each CSI-RS resource, at most one associated SSB can be configured
Note: If the associated-SSB is signaled, UE is not required to monitor CSI-RS resource(s) when the UE cannot detect the associated SSB
	{0, 1, …, L-1}

	Configured per resource
This field is optional per frequency layer

	QCLed-SSB
	The CSI-RS resource is either QCL’ed not QCL’ed with the associated SSB in spatial parameters
	{yes, no}

	Configured per resource
This field is conditionally indicated if associated-SSB is configured



Agreements:
· Up to RAN2 to indicate to the UE the associated SS block on a carrier for different carrier(s) without SSB

8 
9 
Maximum number CSI-RS resources that can be configured for L3 mobility 
This seems to be to do with the use case of CSI-RS for L3 mobility, UE complexity and RRC signalling overhead. It is proposed for companies to show the use cases and to consider corresponding RRC signalling overhead to make a decision.
	Company name
	Views

	Huawei/HiSilicon
	96

	Intel
	96 resources 

	NTT DOCOMO
	It should be possible to configure sufficiently large number of CSI-RS resources for serving and neighbour cells for L3 mobility. Around 200 CSI-RS resources should be supported. 

	Samsung
	The essential use case of CSI-RS would be to support RRM measurement on SSB-less carriers. Given that the maximum number of SSBs per carrier is L=64 for over6GHz, for the mobility measurement for over6GHz counting both serving cell and a few neighbour cells, the maximum number of resources to support in R15 NR should be at least a few multiples of L, and preferably a large number of multiples to cope with various network implementations (e.g., composite SSB beams + narrow CSI-RS beams, and multi-TRPs, in which case, 4 cells x 4 CSI-RS x 64 = 1024 resources would be good). In our view, the UE complexity is to do with the number of resources that should be measured per slot, rather than the total number of resources. We propose to have up to 64 resources per slot to limit the UE complexity.
Hence, our preference is max 1024 can be configured by the network in total, but up to 64 can be configured per slot. 

	Ericsson
	A UE can be configured with around 1000 CSI-RS resources for L3 mobility. The UE should be able to detect any CSI-RS resource from that set of CSI-RS resources. The UE is then required to monitor a small set of detected CSI-RS resources. The number of monitored CSI-RS resources is decided by RAN4. 

	LGE
	For estimation of UE complexity in the worst case, the maximum number of CSI-RS resources per cell should be defined, not total number of CSI-RS resources, and it is limited to [64].

	CATT
	Considering the requirements of UE tracking the number of CSI-RS based RRM measurements, the number of CSI-RS should be limited no more than 64 since the number of cells/TRP/beams should not be excessive within a geographic area for high frequency band.  The number for below 6 GHz should be limited to 16.   

	MediaTek
	The number of CSI-RS resources that UE should perform measurement on is decided by RAN4..

	Qualcomm
	The maximum number of resources for CSI-RS based L3 mobility shall be discussed in RAN4.



Proposal: First need to decide if the number should be decided by RAN4 or RAN1, with considering the following aspects:
· Upper bound on the total number of resources that can be configured for a UE
· Upper bound on the number of resources for a cell that can be configured for a UE
· Upper bound on the number of resources in a slot for a cell that can be configured for a UE
· Possible impacts on signalling requirements

Proposal for agreements:
· Associated SSBs can be configured for CSI-RS resources. 
· If associated SSBs are configured for CSI-RS, maximum N1 number of CSI-RS resources can be configured per frequency layer
· M number of CSI-RS resources per associated SSB can be configured
· If associated SSBs are not configured for CSI-RS, maximum N2 number of CSI-RS resources can be configured per frequency layer
· In this case, UE may assume that the carrier is synchronized with the serving cell.
· FFS if N1, N2 and M are dependent upon the CSI-RS measurement BW

Proposal for agreements:
· N1 to be selected from:
· Alt1: 1024 … Samsung, Ericsson
· Alt2: 256 … Nokia, DOCOMO, LGE
· Alt3: 96 … Huawei, Intel, CATT, MediaTek
· Alt4: 32 … Qualcomm

Agreements:
· For each CSI-RS resource, at most one associated SSB can be configured 
· If associated SSBs are configured for CSI-RS, maximum N1=96 number of CSI-RS resources can be configured per frequency layer
· M>=1 number of CSI-RS resources per associated SSB can be configured
· If associated SSBs are not configured for CSI-RS, maximum N2>=1 number of CSI-RS resources can be configured per frequency layer
· In this case, UE may assume that the carrier is synchronized with the serving cell.
· FFS UE is not required to perform measurement based on CSI-RS if the corresponding cell ID is not detected

Proposal
	Parameter Name
	Description
	Candidate values

	Cell_ID
	Physical Cell ID for CSI-RS
	0, 1, …, 1007
Common value is assigned across all the resources configured for a cell

	slotConfig
	Contains periodicity and slot offset for periodic/semi-persistent CSI-RS
	Periodicity: {5, 10, 20, 40} msec
Offset: 0, 1, …, P-1 slots, where periodicity P is in terms of slots in the CSI-RS numerology

	Sequence-Generation
	Sequence generation parameter for CSI-RS, i.e., scrambling ID
	0-1023

	Transmission-BW
	Transmission BW for CSI-RS
	To be discussed

	Common-PRB-Grid-offset
	Information to define common PRB grid for CSI-RS sequence generation 
Corresponds to an offset (in terms of number of subcarriers in CSI-RS numerology) between PRB 0 for common PRB  indexing and a reference location (i.e., corresponds to RRC parameter DL-BWP-loc defined for BWP)
– the reference location is the lowest PRB of the cell-defining SSB
	[0,1,2, …, >276*4]
A common value is assigned across all the resources configured for Alt1: a cell vs. Alt2: a frequency carrier

	Measurement-BW
	Allowed measurement BW for CSI-RS
	BW size: {24, 48, 96, 192, 268} PRBs in CSI-RS numerology
Starting PRB index: {0, 1, …, [251](=274-24+1)]} PRBs with respect to PRB0 in CSI-RS numerology
A common set of values are assigned across all the resources configured for Alt1: a cell vs. Alt2: a frequency carrier

	Carrier-info
	Provides frequency location information for inter-frequency measurement: [Indication of which carrier frequency the configured CSI-RS is located in, configured per e.g., CSI-RS resource set]
	Absolute frequency value, RAN2 to fill in, if not provided elsewhere
A common value is assigned across all the resources configured for a frequency carrier

	RE-Mapping-Pattern
	RE mapping pattern for a CSI-RS resource
	Adopt the parameter values agreed in BM
Configured per resource

	Density
	Frequency domain density for the 1-port CSI-RS
	{1,3}
A common value is assigned across all the resources configured Alt1: for a cell; Alt2: for a frequency carrier

	Numerology
	Numerology for CSI-RS
	{15,30,60} for sub6GHz
{60,120,240} for over6GHz
Common value is assigned across all the resources configured Alt1: for a cell; Alt2: for a frequency carrier

	Associated-SSB
	For each CSI-RS resource, at most one associated SSB can be configured
Note: If the associated-SSB is signaled, UE is not required to monitor CSI-RS resource(s) when the UE cannot detect the associated SSB
	{0, 1, …, L-1}
Configured per resource
This field is optional per frequency layer

	QCLed-SSB
	The CSI-RS resource is either QCL’ed not QCL’ed with the associated SSB in spatial parameters
	{yes, no}
Configured per resource
This field is conditionally indicated if associated-SSB is configured




Configuration structure
It is proposed to discuss the configuration structure to be used for L3 mobility CSI-RS configuration given the RAN1#90b agreements. In particular:
· How to tailor the BM parameters associated with different configuration levels (e.g., resources settings, resource sets and resources) for L3 mobility CSI-RS?
	Company name
	Views

	Intel
	Per resource

	NTT DOCOMO
	For BM, single or multiple CSI-RS resource set(s) for serving cell can be configured and configuration parameters can be basically provided per CSI-RS resource. However, for L3 mobility, different configuration structure from that for BM should be considered since L3 mobility needs to cover larger number of CSI-RS resources for serving and neighbour cells.

	Samsung
	Given quite different use case of the CSI-RS for mobility, blind adoption of BM CSI-RS configuration structure (i.e., the three levels), is not necessary. 
Structuring of CSI-RS resources do seem to be necessary, especially when supporting configuration of a large number of CSI-RS resources. 
As both cell-level and beam level quantities will be measured, it seems natural to group the CSI-RS resources at least in the cell level. In this case, cell-level parameters can be signalled only per cell (rather than per resource). Further sub-grouping of CSI-RS resources also seem to be necessary, to further reduce the configuration overhead. 
In our preliminary calculation, we observed that configuring all the CSI-RS parameters in the resource level results in huge configuration overhead, about ~55,000 bits to configure 1024 CSI-RS resources.
Hence, we need grouping of CSI-RS resources, per cell level and per time slot & virtual-cell level, to reduce the signalling overhead. 

	Ericsson
	CSI-RS resource sets should not be used, only confusing.

	CATT
	Per resource set.  



Proposal: Discuss if per-resource configuration of all the parameters is feasible; if not consider the possibility of configuring parameters based on resource grouping:
· Some parameters are configured per group, rather than per resource. 
· The resources can be grouped if they belong to a same cell, and/or are mapped to a same slot, and/or have the same scrambling ID.

Proposal for further discussion:
CSI-RS for L3 mobility are configured according to the following structure:
· Carrier level parameters
· Cell level parameters
· Slot level parameters
· Resource level parameters

CSI-RS measurement timing configurations
For CSI-RS for CSI/BM, the following parameter is agreed in [90b-NR-19]. 
	CSI-RS-timeConfig
	Contains periodicity and slot offset for periodic/semi-persistent CSI-RS
	Periodicity: {5, 10, 20, 40, 80, 160, 320, 640} slots
Slot offset: For CSI-RS periodicity P, the supported offsets are 0…P-1



It is proposed to check the applicability of the parameter for the mobility purpose for which CSI-RS resources from multiple cells can be configured. In particular, it is proposed to consider the following aspects. 
· If and how to adapt the parameters for L3 mobility
· Configuration details, e.g., on which level to configure?
	Company name
	Views

	Huawei/HiSilicon
	Periodicity:
Periodicities should be numerology dependent to be consistent to the agreement made in RAN1 NR#2:
· Following CSI-RS properties for RRM measurement for L3 mobility are supported in NR
· Configurable periodicity (as already agreed)
· {5, 10, 20, 40, [80, 160]} ms are supported
· This does not mean periodicity will be configured per CSI-RS resource

As such, we propose:
{5,10,20,40} slots for 15 KHz 
{10,20,40,80} slots for 30 KHz
{20,40,80,160} slots for 60 KHz
{40,80,160,320} slots for 120 KHz
{80,160,320,640} slots for 240 KHz
Slot offset: 
For CSI-RS periodicity P, the supported offsets are 0…P-1 (the same agreement as in [90-NR-19]

	Intel
	min periodicity is 40 ms

	NTT DOCOMO
	Agreed periodicity: {5, 10, 20, 40} ms
Offset: depend on the subcarrier spacing and in the unit of slot. For example, for 15 KHz subcarrier spacing, the offset values are 0, 1, 2, 3 ,4 slots.
The periodicity and offset are common to all the configured CSI-RS resources for RRM measurement on a carrier.

	Samsung
	Periodicity is configured per cell … 2 bits to configure {5, 10, 20, 40}
A first offset is configured per resource setting … up to 11 bits (for 240kHz case) to be able to indicate full set of slot offset values
A bitmap representing the timing offset from the first offset to the CSI-RS time slot is provided for all the resources mapped in a slot for a virtual cell, whose bit size is 80, 40, 20, 10 and 5 respectively for SCS of 240, 120, 60, 30 and 15kHz. 
CSI-RS timing offset reference should be the half frame starting boundary for which associated SSB is detected. 
If CSI-RS periodicity is 10, 20 and 40msec, UE may assume that the cells are aligned in half-frame level.

	Ericsson
	Agreed periodicities: {5, 10, 20, 40} ms
Offset in the unit of slots. 

	LGE
	Per frequency configuration. / {5ms, 10ms, 20ms, 40ms}

	CATT
	· CSI-RS for RRM should use the same time unit for the measurement periodicity as CSI-RS for CSI/BM, i.e., the time unit of ‘slots’ is used instead of ‘ms’
· CSI-RS for RRM should, at least, support the same measurement periodicities as CSI-RS for CSI/BM, i.e.,  {5, 10, 20, 40, 80, 160, 320, 640} slots
· CSI-RS for RRM should, at least, support the same measurement offset as CSI-RS for CSI/BM

	Qualcomm
	{5, 10, 20, 40} ms



Proposal: 
· Periodicity is already agreed
· Slot offset needs to be indicated – in the unit of slots
· Discuss further if (periodicity, slot offset) is configured per resource or per resource group.
Frequency-domain configurations
For CSI-RS for CSI/BM, the following parameters are agreed in [90b-NR-19]. 
	CSI-RS-FreqBand
	Includes parameters to enable configuration of wideband and partial band CSI-RS
	FFS

	[CC/BWP-Info]
	[Indication of which CC/BWP the configured CSI-RS is located in, configured per e.g., CSI-RS resource set]
	FFS



It is proposed to check the applicability of the parameter for the mobility purpose for which CSI-RS resources from multiple cells can be configured. In particular, it is proposed to consider the following questions. 
· If and how to adapt the parameters for L3 mobility
· Relation to the already-agreed parameters for L3 mobility, i.e., measurement & transmission BW.
· Configuration details, e.g., on which level to configure which parameters?
	Company name
	Views

	Intel
	Both parameters can be applicable

	NTT DOCOMO
	NR supports all the supported carrier/BWP bandwidth values as candidate measurement bandwidth values for CSI-RS based RRM measurement.
NR supports all the supported carrier/BWP bandwidth values as candidate transmission bandwidth values for CSI-RS based RRM measurement.
The measurement bandwidth and transmission bandwidth are configured as common parameter for all the configured CSI-RS resources for RRM measurement on a carrier.

	Samsung
	CSI-RS measurement BW size is fixed to be the full band (i.e., full CC or BWP), and CC/BWP info is signalled to let UE know the measurement BW position. 
Discuss further if CSI-RS transmission BW is necessary.

	Ericsson
	Both parameters are applicable

	LGE
	The maximum allowed measurement bandwidth is configured like LTE. It means how many resources are used for RSRP measurement is up to UE implementation if it meets minimum performance requirement.
Per frequency / {5~100MHz} for B6G / {50~400MHz} for A6G

	CATT
	Both parameters can be applicable

	MediaTek
	For a given carrier, only a signal measurement BW of CSI-RS for L3 mobility is configured.
The transmission BW could be replaced by the frequency location of measurement BW (e.g. the start PRB number)



Proposal: 
· Propose to discuss and develop full details of the measurement & transmission BW, including the necessity of the transmission BW.
· Need to decide if the candidate values that will be decided in the CSI-RS session regarding CSI-RS-FreqBand and CC-BWP-info (which are current FFS) can be blindly taken for mobility, or our own candidate values to be decided for mobility. 
· Discuss further if these parameters are configured per resource or per resource group.
Resource mapping
For CSI-RS for CSI/BM, the following parameters are agreed in [90b-NR-19]. 
	CSI-RS-Resource-Mapping
	Include parameters to capture OFDM symbol location(s) in a slot and subcarrier occupancy in a PRB of the CSI-RS resource
	FFS

	CSI-RS-Density 
	Density of CSI-RS resource measured in RE/port/PRB
	{1/2, 1, 3} for X = 1
{1/2, 1} for X = {2, 16, 24, 32}
{1} for X = {4, 8, 12}
Note: Other densities and restriction based on functionality can be added later if agreed



In addition, the following is captured in 38.211v1.1.1:
	

The time-domain location  is defined relative to the start of a slot with the starting positions of a CSI-RS in a slot  configured by the higher-layer parameter CSI-RS-ResourceMapping.








[bookmark: _Hlk494448553]The frequency-domain location is given by a bitmap  provided by the higher-layer parameter CSI-RS-ResourceMapping where  in Table 7.4.1.5.2-1 corresponds to the  set bit in the bitmap, starting from , with the value of  given by  where  is the bit number of the   set bit in the bitmap, repeated across the resource blocks configured for CSI-RS reception by the UE.



It is proposed to check the applicability of the parameter for the mobility purpose for which CSI-RS resources from multiple cells can be configured. In particular, it is proposed to consider the following questions. 
· If and how to adapt the parameters for L3 mobility
· Configuration details, e.g., on which level to configure which parameters?
	Company name
	Views

	Huawei/HiSilicon
	Density: {1,2,3,4,6} for X=1 (only single port is supported for L3 mobility)
Time domain location: {0, 1, 2, 5, 6, 7, 8, 9, 10, 12, 13}-th symbols as in 38.211
Note: Only a single-OFDM symbol CSI-RS is configured for L3 mobility
Resource mapping in freq. domain (consistent with RAN1 #NR2 agreement in MIMO session):
· Even subcarrier spacing within a PRB for D>1
· Constant subcarrier spacing across PRB(s)
· Constant subcarrier spacing within a BWP
· Note: Subcarrier spacing above refers to CSI-RS resource mapping pattern.


	Intel
	Mapping parameters: subcarrier offset, symbol offset
Density: {1/2, 1, 3}

	NTT DOCOMO
	CSI-RS resource mapping design agreed for BM with 1 port should be reused.

	Nokia
	Support D={1,2,3,4,6,12} for single port CSI-RS resources and D=1 for two port resources as per RAN4 LS (in R1-1719328)
Support mapping to OFDM symbols {0,1,2,5,6,7,8,9,10,12,13}.

	Samsung
	RE mapping configuration is provided per slot corresponding to a virtual cell. 
· The RE mapping configuration is provided in terms of two bitmaps, where a first bitmap indicates OFDM symbols ([14] bits) and a second bitmap indicates subcarrier offsets (12/D bits). 
· The outer product of the two bitmaps indicate the configured CSI-RS resources in the slot. 
· The positions of ‘1’ correspond to the configured CSI-RS resources. 

	Ericsson
	Density {3,6,12} for X=1 (only single port is supported for L3 mobility)
Time domain location: {0, 1, 2, 3, 4,5 , 6, 7, 8, 9, 10, 12, 13}-th symbols as in 38.211

	LGE 
	CSI-RS mapping pattern follows BM CSI-RS mapping.

	CATT
	CSI-RS resources for beam management should be reused.

	MediaTek
	Support a fixed density (D) of CSI-RS, D =3. 

	Qualcomm
	D = {1, 3} for X = 1. 



Proposal:
· Density: Whether to down-select from the list agreed in the CSI-RS session; or to develop our own list in the mobility session.
· Configuration: per resource vs. per resource group
Number of ports
For CSI-RS for CSI/BM, the following parameter is agreed in [90b-NR-19]. 
	NrofPorts
	Number of ports
	1,2,4,8,12,16,24,32



It is proposed to check the applicability of the parameter for the mobility purpose for which CSI-RS resources from multiple cells can be configured. In particular, it is proposed to consider the following questions. 
· If and how to adapt the parameters for L3 mobility
· Configuration details, e.g., on which level to configure?
	Company name
	Views

	Huawei/HiSilicon
	Only single port is supported

	Intel
	1,2

	NTT DOCOMO
	Only single port is supported for L3 mobility.

	Nokia
	Support single and also two port CSI-RS resource configuration if supported also for BM.

	Samsung
	Only single-port CSI-RS resources are configured as L3 mobility CSI-RS. The parameter of number of ports is removed from the set of L3 mobility configuration parameters.

	Ericsson
	Only single-port

	LGE
	Only 1 port is used for RRM measurement, and it is fixed in spec.

	CATT
	Only single port is supported for L3 mobility.

	MediaTek
	2-port CSI-RS is not supported for L3 mobility in Rel. 15. Remove “Number of ports for CSI-RS” in RRC signalling.

	Qualcomm
	Only single-port is supported.



Discussion & Proposal: Majority of companies support 1 port resources only; and two companies (Nokia, Intel) propose to additionally support 2 port resources. It is proposed to discuss further if supporting one port resources only is ok. If so, the indication of number of ports can be removed.
Proposal:
· Support only single port CSI-RS resources for mobility purpose.
· Remove the indication of number of ports from the RRC parameter list.

Agreements:
· Support only single port CSI-RS resources for mobility purpose.
· Remove the indication of number of ports from the RRC parameter list.

QCL 
For CSI-RS for CSI/BM, the following parameter is agreed in [90b-NR-19]. 
	[QCL-Info]
	[QCL info (e.g., QCL relation(s), QCL parameters, QCL type) between reference RS(s) (e.g., SS, CSI-RS on same or different CC/BWP) and the target CSI-RS, also captures QCL amongst ports within the CSI-RS resource
FFS: whether to merge this parameter to TCI]
	[For QCL amongst ports within the CSI-RS resource, include the following two cases:
Case 1: All ports are QCLed with respect to all parameters
Case 2: No QCLed (FFS on QCLed w.r.t. partial parameters; FFS on QCLed within the same port group and number of port groups)]



It is proposed to check the applicability of the parameter for the mobility purpose for which CSI-RS resources from multiple cells can be configured. In particular, it is proposed to consider the following questions. 
· If and how to adapt the parameters for L3 mobility
· Configuration details, e.g., on which level to configure?
	Company name
	Views

	Huawei/HiSilicon
	QCL between CSI-RS for L3 mobility and SSB is not mandatory. If there is spatial QCL between SSB and CSI-RS for L3 mobility, it is explicitly indicated using the same method that is already agreed for indication of spatial QCL between SSB and CSI-RS for BM.

	Intel
	If there is signalling about the EPRE between SSB and CSI-RS than all CSI-RS ports are QCLed w.r.t. to all parameters. Otherwise, all ports are QCLed w.r.t. to all parameters except the average channel gain.
Support QCL between CSI-RS and SSB which can be from the same or different carrier.

	NTT DOCOMO
	If there is spatial QCL between SSB and CSI-RS for L3 mobility, it is explicitly indicated, i.e., QCLed SSB index can be indicated in configuration for each CSI-RS resource.

	Samsung
	The N QCL’ed SSBs for the N OFDM symbols with CSI-RS configured by the RE mapping provided for the resources mapped in a slot for a virtual cell, are indicated by N SSB indices configured for the same slot, according to one-to-one mapping.

	LGE 
	Per resource / Spatially QCLed SSB index (for some resources) 
Per resource group / PCID (for all resources)

	CATT
	No QCL between SSB and CSI-RS should be assumed by UE unless the spatial QCL between SSB and CSI-RS for L3 mobilityis explicitly indicated, i.e., QCLed SSB index can be indicated in configuration for each CSI-RS resource.

	MediaTek
	Spatial QCL information should be provided to UE, on per resource basis.

	Qualcomm
	Network shall provide QCL relation between NR-SS block and CSI-RS for serving and neighbour cell(s) to assist in RRM measurements for L3 mobility

	ZTE
	Support QCL association between one SSB and multiple CSI-RS for L3 mobility.



Proposal: 
· QCLed SSB can be indicated per resource vs. per resource group.
· QCLed SSB may be located in another carrier … signaling details need to be further discussed, e.g., carrier index, etc., similarly to the BWP/CC info.

Scrambling ID
For CSI-RS for CSI/BM, the following parameter is agreed in [90b-NR-19]. 
	Scrambling ID
	Scrambling ID
	FFS



Agreement:
· For NR CSI-RS sequence,
· CSI-RS scrambling ID has a length of 10 bits
· There is no default value for the scrambling ID

It is proposed to check the applicability of the parameter for the mobility purpose for which CSI-RS resources from multiple cells can be configured. In particular, it is proposed to consider the following questions. 
· If and how to adapt the parameter for L3 mobility
· Configuration details, e.g., on which level to configure?
	Company name
	Views

	Huawei/HiSilicon
	CSI-RS sequence design including Scrambling Id is decided in MIMO session and reused for L3 mobility. No need to discuss in mobility agenda item.   

	Intel
	10 bits

	NTT DOCOMO
	CSI-RS sequence design including scrambling ID agreed for BM with 1 port should be reused.

	Nokia
	From L3 mobility perspective the initialization of CSI-RS sequence should be based on number of Physical Cell IDs (i.e. 1008) extended with [4-8] per cell ID.

	Ericsson
	CSI-RS sequence design including Scrambling Id is decided in MIMO session and reused for L3 mobility. No need to discuss in mobility agenda item.   

	LGE
	Per resource / explicit scrambling ID (over 10 bits)
Per frequency / Sequence offset to reference point (reference point needs to be defined for the case of different bandwidth among neighbour cells, and the reference point is implicitly configured with sequence offset. In LTE, reference point is determined by maximum system bandwidth, 100RBs and centre position of system band.

	CATT
	CSI-RS resource is used for both beam management and L3 mobility.  For forward compatibility purpose of multi-cell/TRP operation, the scrambling of CSI-RS should be based on virtual cell ID with up to 1008 VCID.



Proposal: 
· Scrambling IDs decided in the MIMO session will be reused for L3 mobility.
· Discuss whether to configure this per resource or per resource group.

PCID
It is proposed to decide on which level to configure this parameter.
	Company name
	Views

	Intel
	PCID parameter is a part of QCL signalling between SSB and CSI-RS

	NTT DOCOMO
	It may be possible to have three levels for CSI-RS measurement configuration. Highest level provides configuration parameters common to all the configured CSI-RS resources for RRM measurement on a carrier, e.g., periodicity, timing offset, measurement bandwidth, etc. Lowest level provides configuration parameters that are CSI-RS resource specific, e.g., CSI-RS resource configuration index, QCLed SSB index, scrambling ID, etc. Then middle level can provide PCID as configuration parameter common to group of CSI-RS resources. But configuration structure is basically up to RAN2. It is obviously possible that different CSI-RS resources configured for RRM measurement on a carrier may be associated with different PCIDs.

	Nokia
	It would appear that as agreed in RAN1#88bis this would need to be informed for the UE at least to establish timing reference for a CSI-RS resource.

	Ericsson
	PCID is the highest level of configuration. The signalling should be designed based on that there are many CSI-RS resources which share the same PCID 

	LGE
	Per resource group / PCID (for all resources)

	CATT
	Virtual Cell ID



Proposal: 
· PCID is the highest level of configuration, to define a resource group.

Numerology
	Company name
	Views

	Huawei
	In each BWP, numerology of CSI-RS for L3 mobility is configurable and supports only the numerologies applicable to data and SSB of the corresponding BWP.  

	LGE
	Numerology of CSI-RS for RRM measurement might be different with the numerology of active BWP, and the numerology might need to be explicitly configured. (Default value is the numerology of active BWP). It is configured per frequency.

	DOCOMO
	· NR support {15, 30, 60} kHz for sub-6 GHz and {60, 120, 240} kHz for above-6 GHz for CSI-RS based RRM measurement.
· The numerology is common to all the configured CSI-RS resources for CSI-RS based RRM measurement on a carrier.

	Ericsson
	· NR support {15, 30} kHz for sub-6 GHz and {120, 240} kHz for above-6 GHz for CSI-RS based RRM measurement.
· The numerology is common to all the configured CSI-RS resources for CSI-RS based RRM measurement for a cell



Proposal: 
· The numerology is common to all the configured CSI-RS resources for CSI-RS based RRM measurement for a cell
· Candidate values: 
· {15,30,[60]} for sub6GHz
· {[60],120,240} for over6GHz
· Consider data numerology values and possibility of reusing CSI-RS for BM for CSI-RS for mobility, given that the numerology for CSI-RS for BM is the same as the one configured for the data for the BWP.

Any other parameters
	Company name
	Views

	Intel
	EPRE between SSB and CSI-RS



Proposal: 
· Discuss the necessity about this parameter.
10 C-DRX UE’s assumption on CSI-RS reception
	Company name
	Views

	Huawei/HiSilicon
	UE configured with C-DRX should not assume that configured CSI-RS resources for L3 mobility are transmitted outside the active time. Network is not required to transmit the configured CSI-RS resources for L3 mobility that occur outside the active time of UE configured with C-DRX.

	Intel
	UE configured with C-DRX assumes that the configured CSI-RS resources for L3 mobility are always transmitted, i.e., even outside the active time.

	Nokia
	UE should not assume that configured CSI-RS resources for L3 mobility are present outside the active time.

	Ericsson 
	Agree with Huawei

	LGE
	UE assumes that the periodicity of CSI-RS resources before entering C-DRX mode is kept during C-DRX mode, and it is up to UE implementation that UE measures CSI-RS resources of neighbour cell even outside active time.

	CATT
	UE configured with C-DRX should not assume that configured CSI-RS resources for L3 mobility are transmitted outside the active time. 

	MediaTek
	At least, it should be specified in the standard. Generally, we prefer that UE can assume the existence of configured CSI-RS outside the active time.



Proposal: This does not seem to have RRC impact and hence can be discussed after Tuesday.

Proposal for agreements:
· Alt 1: UE assumes that the periodicity of CSI-RS resources before entering C-DRX mode is kept during C-DRX mode, and it is up to UE implementation that UE measures CSI-RS resources of neighbour cell even outside active time.
· Supported by: LGE, Intel
· Alt 2: Network is not required to transmit the configured CSI-RS resources for L3 mobility that occur outside the active time of UE configured with C-DRX.
· Supported by: Huawei, Ericsson, Nokia, CATT
11 Multiple SSBs in WB carriers for Mobility
It is proposed to discuss if and how multiple SSBs in WB carriers should be used for mobility purpose.
	Company name
	Views

	Huawei/HiSilicon
	No QCL among multiple SSBs on WB carriers is required.

	Intel
	QCL among multiple SSBs can be signalled in CONNECTED mode.

	NTT DOCOMO
	A UE may not assume that antenna ports used for transmissions of SS/PBCH blocks with different frequency locations within a CC (even with same indexes) are quasi-collocated with respect to spatial, average gain, delay and Doppler parameters.

	Nokia
	For IDLE mode mobility purposes net can configure the inter-frequency layers corresponding to different SSBs on wideband carrier if it so selects. For IDLE mode UE perspective, these are implicitly separate and IDLE mode mobility procedures should work normally. For Connected mode UEs, measurements for each non-frequency collocated SSBs is configured separately as inter-frequency measurements. If UE needs measurement gaps for these measurements would need to determine by RAN4.

	Ericsson
	The UE may never assume that any SSBs are QCL 

	Samsung
	For mobility purpose, multiple SSBs for measurement in the frequency domain are not essential but introduces a large specification complexity. Hence it is proposed not to support multiple SSB based measurement for mobility. 

	LGE
	For multiple SSBs in wideband CC, there seem to be two cases to be discussed as shown in below.
Case 1. Multiple MOs configured in single active BWP 
It means that each SSB in MOs is transmitted from different cells in perspective of UE. Therefore, if multiple SSBs are transmitted from same cell, it is desirable that only one MO is configured by network and UE monitor only one SSB.
Case 2. MO(s) is/are configured in active BWP, but cell-defining SSB is located outside of active BWP
According to RAN2 definition, MO includes only one frequency information and RRC layer does not even have any information on which BWP is activated. Therefore, in order to measure serving cell RSRP using SSB configured within active BWP, measurement operation considered by RAN2 might need to be changed.

	CATT
	RRM measurement with multiple SS blocks in frequency domain in wideband CC can be defined separately for each bandwidth part.

	Vivo
	NR should support the UE to measure over multiple SS blocks in frequency domain for SS-RSRP measurement, and should support to configure different measurement bandwidth of SS-RSRP and SS-RSSI for SS-RSRQ measurement.

	MediaTek
	QCL among multiple SSBs is not necessary.

	Qualcomm
	· At least for CONNECTED mode, the network can indicate to UE that the measurment of an SS block on frequency location f1 with SS block index i1 can be interchangeable with measurement of another SS block on frequency location f2 with SS block index i2.

· At least for CONNECTED mode, when the network indicates to UE that the measurment of an SS block on frequency location f1 with SS block index i1 is interchangeable with measurement of another SS block on frequency location f2 with SS block index i2, the signaling can also indicate whether this holds only for the sering cell or also for all neighbor cells.

	Motorola Mobility, Lenovo
	UE shall not assume QCL among multiple SSBs on a wideband carrier.

For a given set of SMTCs for SS frequencies of the wideband carrier, gNB configures common values across the SS frequencies of the wideband carrier for parameters of measurement window periodicity, duration, and offset, and skips repeated signaling for the common parameter values. Further, gNB configures SS frequency specific additional time offsets. The additional time offsets allow narrowband UEs to measure all the SS frequencies more quickly and efficiently, especially when SS burst set periodicities are set to be large.

Limit the number of sets of SMTCs for the wideband carrier to 2.  

	OPPO
	If configured, Measurement on multiple SSBs at the same time would be beneficial for improving the measurement accuracy and saving UE’s power because less time domain samples would be needed if the measurement accuracy with one slot sample is improved. 



Proposal: Discuss further if consensus can be reached on Alt 2 by Tuesday
· Alt 1: No QCL indication for multiple SSBs in WB carrier for mobility purpose (note that indication for other purposes, e.g., BM is out of scope of this proposal)
· Supported by Huawei, Nokia, Ericsson, Samsung, LGE, MediaTek, CATTA
· Alt 2: Introduce QCL indication for multiple SSBs in WB carrier for mobility purpose
· Supported by Qualcomm, Intel, DOCOMO, 
OCT17 RAN2 Agreements for BWP operation in CONNECTED mode:
1:   BWP impacts on the CONNECTED mode will be progressed by Dec 17.  Impacts to IDLE mode/INACTIVE mode UEs will be discussed with SA after Dec 17.
2a:  RRC signalling supports to configure 1 or more BWPs (both for DL BWP and UL BWP) for a serving cell (PCell, PSCell). 
2b  RRC signalling supports to configure 0, 1 or more BWPs (both for DL BWP and UL BWP) for a serving cell SCell (at least 1 DL BWP) (impact of SUL still to be discussed)
3    For a UE, the PCell, PSCell and each SCell has a single associated SSB in frequency (RAN1 terminology is the is the 'cell defining SSB')
4    Cell defining SS block can be changed by synchronous reconfiguration for PCell/PSCell and SCell release/add for the SCell.
5    Each SS block frequency which needs to be measured by the UE should be configured as individual measurement object (i.e. one measurement object corresponds to a single SS block frequency).
6    The cell defining SS block is considered as the time reference of the serving cell, and for RRM serving cell measurements based on SSB (irrespective of which BWP is activated).

Discussion: Consider the above RAN2 agreements, and make a decision in this meeting whether to support multiple SSB based RRM measurements or not.
Proposal: Decide between the following two:
· Alt 1: Multiple SSB based RRM measurement for a WB carrier is supported in R15
· Alt 2: Multiple SSB based RRM measurement for a WB carrier is not supported in R15

Agreements:
· No QCL indication for multiple SSBs in WB carrier for mobility purpose
· Note that indication for other purposes, e.g., BM is out of scope of the above
Conclusion:
· Multiple SSB based RRM measurement for a WB carrier is not supported in R15

12 SSS to PBCH-DMRS EPRE Ratio
	· (Working assumption) The EPRE offset between SSS RE and PBCH DM-RS RE is 0 dB



	Company name
	Views

	ZTE
	Confirm the WA

	Qualcomm
	Confirm the WA

	Ericsson
	Confirm the WA



Proposal: Confirm the WA
13 Measurement BW
Agreements in RAN1#90b
· Secondary synchronization signal reference signal received quality (SS-RSRQ) is defined as the ratio N×(SS block RSRP)/(NR carrier RSSI), where N is the number of RB’s of the NR carrier RSSI measurement bandwidth. The measurements in the numerator and denominator are made over the same set of resource blocks.
· FFS The measurements in the numerator and denominator can be made over potentially different sets of resource blocks. In other words, the SS-RSSI measurement BW can be differently configured from the SS measurement BW.
· CSI reference signal received quality (CSI-RSRQ) is defined as the ratio (N×CSI-RSRP)/ CSI-RSSI, where N is the number of resource blocks in the CSI-RSSI measurement bandwidth. The measurements in the numerator and denominator are made over the same set of resource blocks.
· FFS: Additional support of the following. The measurements in the numerator and denominator can be made over potentially different sets of resource blocks. In other words, the CSI-RSSI measurement BW can be differently configured from the CSI-RS measurement BW.

This section is to discuss the following aspects
1. FFS from the RAN1#90b agreements, i.e., additional support of different BWs for RSRP and RSSI measurements
2. Additional details on N, if necessary
	Company name
	Views

	ZTE
	If RSSI measurement bandwidth can be differently configured from the RSRP measurement bandwidth, some scheme should be consider to keep fairness, e.g. design multiple thresholds for different bandwidth or bandwidth range or enforce narrow band UE to perform multiple measurement on different frequency range.

	Huawei
	For CSI-RS:
· No need to have different BW for RSSI and RSRP
· These N PRBs can be a subset of configured CSI-RS measurement bandwidth.
For SSB:
· SS-RSSI measurement bandwidth may be configured to be different from the SS-RSRP measurement bandwidth. UE may perform SS-RSSI measurement only on a part of the configured SS-RSSI measurement bandwidth.

	MTK
	Different measurement BW for SS-RSRP and SS-RSSI is not supported in Rel-15.
SS-RSSI requirement should be based on the BW of SS-RSRP. 
Different measurement BW for CSI-RSRP and CSI-RSSI is not supported in Rel-15.

	Vivo
	NR should support to configure different measurement bandwidth of SS-RSRP and SS-RSSI for SS-RSRQ measurement.

	LGE
	The bandwidth for RSSI measurement is configured with the bandwidth of active BWP if the bandwidth of active BWP does not exceeds the system bandwidth of neighbour cells in case of intra-frequency measurement. 
Otherwise, the bandwidth for RSSI measurement should be same with the bandwidth of RSRP measurement.

	OPPO
	For SS-RSRQ measurement, the measurements in the numerator and denominator can be made over potentially different sets of resource blocks.  
For CSI-RSRQ measurement, the measurements in the numerator and denominator can be made over potentially different sets of resource blocks.
At least for SSB based RSSI measurement, SS-RSSI measurement bandwidth can be configured to be different from the SS-RSRP measurement bandwidth.

	Intel
	· CSI-RSSI measurement BW is identical to configured CSI-RS measurement BW.
· Measurement bandwidth used in SS-RSRQ definition is up to UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.

	CATT
	It is desirable to support configuring the measurement bandwidth of the RSSI wider than the measurement bandwidth of RSRP through RRC singling for a UE in RRC_CONNCTED mode.

	CMCC
	RSSI frequency-domain measurement resource can exceed RSRP bandwith, but should be restricted within initial active DL BWP for intra-frequency IDLE mode or the configured active BWP for intra-frequency CONNECTED mode. For inter-frequency measurement, the bandwidth on the measured frequency band should not exceed the minimum UE bandwidth capability on the respective band.

	DOCOMO
	· NR supports to configure SS-RSSI measurement bandwidth that can be different from the SS measurement bandwidth.
· Candidate bandwidth configurations are SS block bandwidth, active DL BWP bandwidth and min(UE maximum supported bandwidth, carrier bandwidth).
· CSI-RSSI measurement bandwidth is the same as configured CSI-RS measurement bandwidth.

	Nokia
	SS Block RSSI measurement bandwidth is the CORESET bandwidth configured by PBCH at least for the intra-frequency RSSI measurement. For inter-frequency/RAT measurements UE could use the smallest RMSI CORESET BW.



Proposal: Discuss further if consensus can be reached on the FFS part by Tuesday (as this potentially have RRC impacts). 

Proposal for agreements:
· In Rel-15, different measurement BW for CSI-RSSI than for CSI-RSRP is not supported
Proposal for agreements:
· Alt 1: In Rel-15, it is up to UE implementation to measure SS-RSSI in wider BW than the SSB BW confined within a carrier BW, if UE knows the carrier BW of the frequency carrier. 
· Supported by: Huawei, MediaTek (2nd preference), OPPO
· Note: UE may not know the BW of inter-frequency cell without decoding PBCH
· Alt 2: In Rel-15, different measurement BW for SS-RSSI than for SS-RSRP is not supported
· Supported by: Ericsson

For CSI-RS:
Question 1: Is it necessary to allow different BW for RSSI and RSRP measurements in Rel15?
No: Huawei, MediaTek

Question 2: If the answer is yes to Question 1, how to inform the UE to measure RSSI in different BW from the RSRP measurement, without involving RRC configuration?
For SSB:

Question 1: Is it necessary to allow different BW for RSSI and RSRP measurements in Rel15?
Yes: Huawei, MediaTek (can accept UE implementation based solution i.e., Alt 1 below)
No: MediaTek (1st preference)

Question 2: If the answer is yes to Question 1, how to allow the UE to measure RSSI in different BW from the RSRP measurement, without involving RRC configuration?
· It is up to UE implementation to measure RSSI wider BW than the SSB BW confined within a carrier BW, if UE knows the carrier BW of the frequency carrier. 
· Yes: Huawei, MediaTek (2nd preference)
· No: Ericsson
· Note: UE may not know the BW of inter-frequency cell without decoding PBCH

14 SMTC-Config-IDLE
LGE raised the following issue:
For RRC signaling for RRM measurement, we agreed as following in 90bis meeting for multiple periodicity of RRM measurement in intra-frequency measurement in CONNECTED mode
Agreements:
·         The SMTC configuration provided for IDLE mode per frequency carrier corresponds to one of the two SMTC configurations for the CONNECTED mode for the same carrier frequency. 
Based on the agreement, RRC parameter was captured as following: 
	SIB3??
	SMTC-Config-Idle
	New
	SMTC-Config-Idle
	SS/PBCH block measurement timing configuration, including SSB periodicity/offset and SSB duration
	{SMTC-Config}
	Cell specific
	38.331
	SMTC configuration applicable for idle mode and one of the two SMTC configurations for intra-frequency measurements in connected mode. A seperate configuration is provided per frequency it applies to


 With this signaling way, whenever UE performs handover to target cell, UE should read (unnecessary) OSI (SIBx). If this is not the intention of the agreement, it is better to change the agreement in my opinion.

15 SSTD measurements for EN-DC
The following LS from RAN4 proposed inclusion of a measurement definition. It is proposed to confirm the definition from RAN4. 

R1-1721691	LS reply on SSTD measurements for EN-DC	RAN4, Ericsson

Proposal:
	Definition
	The observed SFN and frame timing difference (SFTD) between an E-UTRA PCell and an NR PSCell is defined as comprising the following two components;
-	SFN offset = (SFNPCell - SFNPSCell) mod 1024, where SFNPCell is the SFN of a E-UTRA PCell radio frame and SFNPSCell is the SFN of the NR PSCell radio frame of which the UE receives the start closest in time to the time when it receives the start of the PCell radio frame.

-	Frame boundary offset = , where TFrameBoundaryPCell is the time when the UE receives the start of a radio frame from the PCell, TFrameBoundaryPSCell is the time when the UE receives the start of the radio frame, from the PSCell, that is closest in time to the radio frame received from the PCell. The unit of (TFrameBoundaryPCell - TFrameBoundaryPSCell) is Ts.

	Applicable for
	RRC_CONNECTED intra-frequency
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