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1. Introduction
This contribution summarizes discussion aspects of NR RRM and RLM measurements based on submitted contribution for RAN1 #95.
This document uses the following color codes for identification of suggested conclusion/agreements, issues that have been resolved, and issues that require further discussions.
· The GREY highlighted sections are issues that has been resolved or discussed for this meeting and no further discussion is expected during the meeting.
· The BLUE highlights are issues that contain suggested conclusion/agreement for approval.
· The YELLOW highlights are issues that require further discussion during the meeting.

2.  Summary of Issues from Submitted Contribution
2.1 SSB collision with other channels/signals [1][3][8]
In RAN1 #94, the following was agreed as working assumption:
	Working assumption from RAN1 #94:
· In frequency range 1 unpaired spectrum, UE is not required to perform intra-frequency neighbor cell RRM measurement over SSB or CSI-RS for mobility when UE detects a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 triggering the UE to transmit in UL in at least one of the symbols where the SSB or CSI-RS for RRM measurement on neighbor cell is transmitted.
· Note: this is not intended to have any impact on existing overlapping/overwriting rules related to SFI
Draft LS in R1-1809963. send an LS to RAN4 regarding the above and provide feedback if there is any concern



Summary of key issues:
· RAN1 needs to determine whether to confirm the working assumption and agree to the proposal or revert or revise the working assumption.

The following is a summary of proposals made by companies to RAN1 #94bis.
	Supporting Company
	Summary of Proposal

	Huawei, HiSilicon
	Do not confirm the working assumption and delete corresponding text from RAN1 specification, as existing specification on scheduling availability of UE during intra-frequency measurements in TS38.133 applies. Proposes the following text changes to 38.213.
=============== Start of text proposal for TS38.213 Section 11.1.1 ===========
For unpaired spectrum operation for a UE on a cell in a frequency band of FR1, if the UE detects a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 indicating to the UE to transmit in a set of symbols, the UE is not required to perform RRM measurements [10, TS 38.133] based on a SS/PBCH block or CSI-RS reception on a different cell in the frequency band if the SS/PBCH block or CSI-RS reception includes at least one symbol from the set of symbols.
=================================================================

	LGE
	If RAN4 sends any feedback including concerns for mobility performance with the working assumption for uplink transmission over SMTC window, it will be determined based on RAN4 response whether RAN1 confirms the working assumption or not

	Mediatek
	Cancel the working assumption made in RAN1#93 for DCI triggered UL transmission overwriting the symbols for RRM measurements due to collision with RAN1#91 agreements.



Summary from Feature Lead:
· Discuss further on the CR from Huawei


2.2 Correction to SS-RSSI definition [1]
Summary of key issues:
· Huawei identified that the agreement in RAN1 #91 does not exactly match what the current specification describes for SS-RSSI. The following is the agreement from RAN1 #91.

	RAN1 #91 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 



Suggestion from Feature Lead:
· Endorse Draft_CR_1 in R1-18121780
· [bookmark: _GoBack]The following is a copy of the text proposal (for reference purposes)
============== start of text proposal for TS38.213 section 5.1.3  ================
If indicated by higher-layers, if measurement gap is not used, the NR Carrier RSSI is measured in slots within the SMTC window durationwithin a half frame with SS/PBCH blocks that are indicated by the higher layer parameter measurementSlots and in OFDM symbols given by Table 5.1.3-1 and, if measurement gap is used, the NR Carrier RSSI is measured in slots within the SMTC window durationwithin a half frame with SS/PBCH blocks that are indicated by the higher layer parameter measurementSlots and in OFDM symbols given by Table 5.1.3-1 that are overlapped with the measurement gap, which is defined in 3GPP TS38.133 [12]. 
===============================================

2.3 gNB synchronization requirement for CSI-RS for mobility with long periodicity [2][3]
Summary of key issues:
· Intel proposed to specify gNB synchronization requirement when the gNB configures CSI-RS for mobility with periodicity of larger than 10msec to avoid the UE to decode neighbor cell PBCH for each measurement target cell.

The following is a summary of proposals made by companies to RAN1 #94bis.
	Supporting Company
	Summary of Proposal

	Intel
	Proposes the following text changes to 38.214
=============== Start of text proposal for TS38.214 Section 5.1.6.1.3 ===========
If a UE is configured with the higher layer parameter CSI-RS-Resource-Mobility and with periodicity greater than 10 msec in paired spectrum, UE may assumed the absolute value of the time difference between radio frame i in the current cell and radio frame i in the target cell is less than 153600 Ts.
=================================================================

	LGE
	It is preferred in perspective of UE’s operation that the periodicity of CSI-RS resources should be less than 10ms in asynchronous network even if it requires redundant resource overhead. In addition, in order to resolve lots of problems on resource configuration and operation limits, it may become one solution that all cells operated by same operator are synchronized across frequency layers, if agreeable.

	NTT Docomo
	A periodicity of each CSI-RS resource for RRM measurement is configured by the slotConfig. If the periodicity of CSI-RS resource is longer than 10ms, UE needs to obtain SFN (i.e., decode PBCH) of each detected cell for determining the CSI-RS time domain resource in asynchronous carrier. Decoding PBCH of each detected cell for RRM measurement would be a burden for UE.
In order to avoid PBCH decoding for each detected cell for CSI-RS based RRM measurement, there is a proposal that gNBs in the paired spectrum need to align SFN with less than 5 ms timing error for CSI-RS based RRM measurement with longer than 10 ms periodicity.



Suggest from the feature lead:
· Suggest to further discuss on the proposal from Intel


2.4 Correction to RLM measurements [2][3][5]
Summary of key issues:
· Intel, LGE, ZTE pointed out that the TCI state related description for RLM measurements require some update.
· ZTE specifically pointed out TCI state for PDCCH cannot indicate SSB as a QCL source. Therefore suggests to adopt following text changes to TS38.213. ZTE also proposes that there should be no need to define new RLM-RS configuration mechanism.
============== start of text proposal for 38.213 Section 5 ================
If the UE is not provided RadioLinkMonitoringRS and the UE is provided for PDCCH receptions TCI states that include one or more of a CSI-RS and/or a SS/PBCH block indexes.
============== end of text proposal for 38.213 Section 5 ================

Suggestion from Feature Lead:
· After the CORESET #0 discussion outcome on Monday, discuss on how to formulate the RLM measurement description with TCI states.


2.5  RLM RS when Lmax = 4 and RadioLinkMonitoringRS is not provided [6][7][9][10][11]
In RAN1#94bis, UE behavior to select RLM RS was agreed for the case when Lmax=4 and RadioLinkMonitoringRS is not provided. The following is the agreement from RAN1 #94bis.
	Agreements:
· Adopt the following proposal to Section 5 of 38.213
-    the UE is not required to use for radio link monitoring an aperiodic or semi-persistent RS
-    For L = 4, the UE selects the NRLM RS provided for active TCI states for PDCCH reception in the CORESETs associated with the search spaces with shortest monitoring periodicity. If more than one CORESETs are associated with search spaces with same periodicity, the UE selects the CORESETs with the highest CORESET ID.



Summary of key issues:
· Numerous companies have pointed out the agreed behavior is either incomplete, too complex, or strange.

The following is a summary of proposals made by companies to RAN1 #94bis.
	Supporting Company
	Summary of Proposal

	Samsung
	Samsung pointed out that during post-RAN1#94bis email discussion, an ambiguity issue was raised and noted in the latest endorsed CR.
============== start of text proposal for 38.213 Section 5 ================
the UE is not required to use for radio link monitoring an aperiodic or semi-persistent RS


-    For , the UE selects the  RS provided for active TCI states for PDCCH receptions in CORESETs where
-	the CORESETs associated with the search space sets with the lowestare ordered in ascending order of monitoring periodicities for corresponding search space sets, and
-	Iif more than one CORESETs are associated with search spaces sets having same monitoring periodicity, the more than one CORESETs are ordered in descending order of , the UE selects the CORESET with the highest index as described in Subclause 10.1., and


-	the  RS are selected from the  first ordered CORESETs
============== End of text proposal for 38.213 Section 5 ================


	Ericsson
	Suggest to further simplify the selection logic for the RLM-RS for the problematic cases.
============== start of text proposal for 38.213 Section 5 ================
-    For , the UE selects the  RS provided for active TCI states for PDCCH receptions in CORESETs associated with the search space sets with the lowest monitoring periodicities. If more than one CORESETs are associated with search spaces sets having same monitoring periodicity, the UE selects the CORESET with the highest index as described in Subclause 10.1.



-	For , when the active TCI states for PDCCH reception contain more than  unique RSs, the UE selects the RSs from CORESETs with the highest CORESET indices as described in Subclause 10.1.
============== End of text proposal for 38.213 Section 5 ================

	NTT Docomo
	Propose to discuss again on the agreed behavior for RLM-RS selection in case without RadioLinkMonitoringRS and Lmax = 4. Specifically, the selection should be based on longer monitoring periodicity, and should be using lower CORESET IDs.
============== start of text proposal for 38.213 Section 5 ================
-    For , the UE selects the  RS provided for active TCI states for PDCCH receptions in CORESETs associated with the search space sets with the lowestlongest monitoring periodicities. If more than one CORESETs are associated with search spaces sets having same monitoring periodicity, the UE selects the CORESET with the highestlowest index as described in Subclause 10.1.
============== End of text proposal for 38.213 Section 5 ================

	Qualcomm
	============== start of text proposal for 38.213 Section 5 ================
-    For , the UE selects the  RS provided for active TCI states for PDCCH receptions in CORESETs associated with the search space sets with the lowestlongest monitoring periodicities. If more than one CORESETs are associated with search spaces sets having same monitoring periodicity, the UE selects the NRLM RS provided for active TCI states for PDCCH receptions in the CORESETs with the highest index CORESET indices as described in Subclause 10.1.
============== End of text proposal for 38.213 Section 5 ================

	Nokia
	[bookmark: _Hlk528941773]============== start of text proposal for 38.213 Section 5 ================


-    For , the UE selects the  RS provided for active TCI states for PDCCH receptions in order starting from CORESETs associated with the search space sets with the lowest monitoring periodicityies. If more than one selected CORESETs are associated with search spaces sets having same monitoring periodicity, the UE selects the CORESETs in order starting from the CORESET with highest index as described in Subclause 10.1.
============== End of text proposal for 38.213 Section 5 ================



Suggestion from Feature Lead:
· Discuss further on CRs proposed by numerous companies, and either down-select or come up with a merged proposal.


2.6 RRM measurement for intra-band CA or EN-DC with different UL/DL configuration [8]
Summary of key issues:
· Mediatek commented that RRM measurements will not be done correctly if intra-band CA indicates different UL/DL configuration/indications.
· Due to the limitation from RF front-end, simultaneous TRX is not supported for intra-band CA. In the current cell measurement design, flexible symbol will be treated as DL, therefore, in the following figure, UL on CC0 will affect DL on CC1 after the 3rd subframe, and the measurement result of CC1 in this period will not be correct. As a result, cell measurement will need extra mechanism to perform ‘UL skipping’ considering the combined results from both CCs. So it is not expected for UE to have different UL/DL configuration for CCs in the intra-band CA.  
[image: ]
· Proposes to UE is not expected to have the different UL/DL configuration/indication for CCs in the intra-band CA.

Suggestion from feature lead:
· Discuss the proposal from Mediatek further.
· UE is not expected to have the different UL/DL configuration/indication for CCs in the intra-band CA


2.7 Measurement outside the initial active DL BWP for RMSI Multiplexing Pattern 2 and 3 [4]
Summary of key issues:
· CATT observed that the measurement of SSB, which is outside the initial active DL BWP may not correctly reflect the load or quality of the received signals. Therefore, suggests to consider the modifications to measurement aspects in Rel-16.

Observations and Proposals from CATT:
· The current definition of the SS-RSRP can still be used for supporting the BM/RRM/RLM of the initial active DL BWP when SSB is placed outside of the initial active DL BWP.
· The current definition of the SS-RSRQ may not be proper for supporting the BM/RRM/RLM of the IA-DL-BWP when the SSB is placed outside of the IA-DL-BWP due to the interference and noise level within IA-DL-BWP can be significantly different from that of outside IA-DL-BWP.
· The current definition of the SS-SINR may not be proper for supporting the BM/RRM/RLM of the IA-DL-BWP when the SSB is placed outside of the IA-DL-BWP due to the interference and noise level within IA-DL-BWP can be significantly different from that of outside IA-DL-BWP.
· Although the current definitions of the SS-RSRQ and SS-SINR may not be proper for supporting the BM/RRM/RLM of the IA-DL-BWP when the SSB is placed outside of the IA-DL-BWP due to the interference and noise level within IA-DL-BWP can be significantly different from that of outside IA-DL-BWP, the scenarios may not be typical deployment scenarios and the network can also take the action to reconfigure the WBP to include the SSB within the active BWP to avoid the issue when necessary.
· Whether and how to introduce new definitions of SS-RSRQ and SS-SINR for multiplexing patterns 2 and 3, when the SSB is placed outside of the “initial active DL BWP”, can be further discussed in Rel-16.

Summary from Feature Lead:
· Suggest to not discuss this issue for Rel-15.
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