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1 Introduction

In this contribution, we provide some Text Proposals to rectify some missing or incorrectly captured agreements in Rel. 15 specifications and provide our views on some remaining details of NR RRM. 

2 Discussions
2.1 SS-RSRQ Measurement Time Resource(s) 
When SS-RSSI time-domain measurement resources are configured using higher layer signaling, it has been agreed in that 

Agreements [1]: 

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 

The agreement on the configured measurement symbols in the configured slots is not accurately mentioned in SS-RSRQ definition in [2]. This needs to be amended in Section 5.1.3 of [2].

It was also agreed in RAN1#90b that both default and configured SS-RSSI time domain measurement resources are supported [3]. However, no consensus on default SS-RSSI time domain measurement resources was reached in RAN1#91. If an agreement on the default SS-RSSI time domain measurement resources is not reached in RAN1 NR#1801, SS-RSRQ definition in [2] should clarify that the network is not expected to receive a SS-RSRQ measurement in the absence of a higher layer configuration of time domain measurement resources.

However, as SS-RSRQ is applicable in RRC_IDLE and RRC_INACTIVE scenarios [1], it is necessary that agreements are reached on the SS-RSSI time domain measurement resources. A simple method that was proposed by several companies in RAN1 #91 is to use all OFDM symbols within the set of slots within the SMTC window. We propose to reach an agreement in RAN1 NR#1801on the above method to be able to compute SS-RSRQ also in the RRC_IDLE and RRC_INACTIVE scenarios.
Proposal 1: SS-RSSI default time-domain measurement resources are all OFDM symbols within the set of slots within the SMTC window. 
To amend the above issues, we provide in the following two options for Text Proposal as given in Annex A.1. 

Option 1: SS-RSRQ definition based on the current agreements reached in RAN1 #91.

Option 2: SS-RSRQ definition if an additional agreement on default SS-RSSI time domain measurement resources as per in Proposal 1 is reached in RAN1 NR#1801. 
2.2 Text proposal for Rel. 15 TS 38.214 Section 5.1.6.1.2

It has been agreed in [1] that, for each CSI-RS resource, at most one associated SSB that is indicated by RRC parameter “associated-SSB”, can be configured. Moreover, the CSI-RS resource is either QCL’ed or not QCL’ed with the associated SSB in spatial parameters. The RRC parameter “qcled-SSB” is agreed to indicate this possible spatial QCL: 

  Agreements [1]: 

	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


“associated-SSB” and “qcled-SSB” are mentioned in MeasObjectNR information element in [4]. These agreements are not currently reflected in any RAN1 specifications. To rectify this, Text Proposals, provided in Annex A.2, propose to reflect this in Section 5.1.6.1.2 (CSI-RS for L1-RSRP computation) of TS 38.214. 
2.3 240 kHz CSI-RS configuration for L3 mobility
In RAN1#91, the following CSI-RS configuration parameters for L3 mobility have been agreed:  
Agreements [1]:

· 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

	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


The above CSI-RS configuration parameters includes the 240kHz SCS of CSI-RS for L3 mobility. However, the following factors were not considered in this inclusion:  
· Currently, both the PDCCH and PDSCH do not support 240 kHz SCS. Therefore, when the 240 kHz SCS is used for CSI-RS, the unused resources within the CSI-RS bandwidth are wasted as they cannot be used for PDCCH/PDSCH.
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Figure 1: 240 kHz symbol occupied by a 240kHz CSI-RS
· NR supports only one SCS to be configured for one active BWP. Since PDCCH/PDSCH do not support 240 KHz SCS, a 240 KHz SCS for CSI-RS contradicts this and agreeing on this would mean that the UE would require to receive mixed numerologies in one slot. Indication of both the larger SCS of CSI-RS resource and the smaller SCS of PDCCH/PDSCH within the same slot is currently not supported in NR. 
· Furthermore, to avoid resource inefficiency issue discussed above, CSI-RS with 240 kHz SCS can only be used when FDMed with SSB. However, in such a case, if the CSI-RS transmission beam is the same as that of SSB, it may not provide any additional benefit for UE measurement. On the other hand, gNB transmitter implementation is challenging if the transmission beams of SSB and CSI-RS are different as it requires multiple beam direction to be formed on one symbol. To facilitate this, multiple panels are required at gNB. 

Above discussion results in the following observation and proposal:

Observation 1: CSI-RS transmission with 240 kHz SCS for L3 mobility does not have clear applicable scenarios and benefits and it entails additional standardization efforts. 
Proposal 2: Remove the parameter value 240 kHz SCS for CSI-RS for L3 mobility from the RRC parameter table.
3 Conclusions

In addition to the Text Proposals in Annex, we propose:

Proposal 1: SS-RSSI default time-domain measurement resources are all OFDM symbols within the set of slots within the SMTC window. 
Observation 1: CSI-RS transmission with 240 kHz SCS for L3 mobility does not have clear applicable scenarios and benefits and it entails additional standardization efforts. 

Proposal 2: Remove the parameter value 240 kHz SCS for CSI-RS for L3 mobility from the RRC parameter table.
4 Annex

Annex A.1: Text Proposal for Rel.15 TS38.215 Section 5.1.3

Option 1: SS-RSRQ definition based on the current agreements reached in RAN1 #91.

------------------------------------------ Start of Text Proposal ----------------------------------------------
---------------------------------------- Unchanged parts omitted --------------------------------------------
5.1.3 SS reference signal received quality (SS-RSRQ)
---------------------------------------- Unchanged parts omitted --------------------------------------------

	Definition
	Secondary synchronization signal reference signal received quality (SS-RSRQ) is defined as the ratio of N×SS-RSRP / NR carrier RSSI, where N is the number of resource blocks in the NR carrier RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks.

NR carrier Received Signal Strength Indicator (NR carrier RSSI), comprises the linear average of the total received power (in [W]) observed only in certain OFDM symbols of measurement time resource(s), in the measurement bandwidth, over N number of resource blocks from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. The measurement time resource(s) for NR Carrier RSSI are confined within SS/PBCH Block Measurement Time Configuration (SMTC) window duration.

If higher-layers indicate certain measurement time resource(s), then NR Carrier RSSI is measured from the indicated OFDM symbols of the indicated slots where the indicated symbols are a set of consecutive symbols starting from symbol 0 to the indicated ending symbol of the indicated slots.

If higher-layers do not indicate certain measurement time resource(s), network is not expected to receive SS-RSRQ measurement from the UE.

If higher-layers indicate certain SS/PBCH blocks for performing SS-RSRQ measurements, then SS-RSRQ is measured only from the indicated set of SS/PBCH block(s).

For frequency range 1, the reference point for the SS-RSRQ shall be the antenna connector of the UE. For frequency range 2, NR Carrier RSSI shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch, where the combining for NR Carrier RSSI shall be the same as the one used for SS-RSRP measurements. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SS-RSRQ value shall not be lower than the corresponding SS-RSRQ of any of the individual receiver branches.


	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


---------------------------------------- Unchanged parts omitted --------------------------------------------
------------------------------------------ End of Text Proposal ----------------------------------------------
Option 2: SS-RSRQ definition if an additional agreement on default SS-RSSI time domain measurement resources as per in Proposal 1 is reached in RAN1 NR#1801. 

------------------------------------------ Start of Text Proposal ----------------------------------------------
---------------------------------------- Unchanged parts omitted --------------------------------------------
5.1.3 SS reference signal received quality (SS-RSRQ)
---------------------------------------- Unchanged parts omitted --------------------------------------------

	Definition
	Secondary synchronization signal reference signal received quality (SS-RSRQ) is defined as the ratio of N×SS-RSRP / NR carrier RSSI, where N is the number of resource blocks in the NR carrier RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks.

NR carrier Received Signal Strength Indicator (NR carrier RSSI), comprises the linear average of the total received power (in [W]) observed only in certain OFDM symbols of measurement time resource(s), in the measurement bandwidth, over N number of resource blocks from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. The measurement time resource(s) for NR Carrier RSSI are confined within SS/PBCH Block Measurement Time Configuration (SMTC) window duration.

If higher-layers indicate certain measurement time resource(s), then NR Carrier RSSI is measured from the indicated OFDM symbols of the indicated slots where the indicated symbols are a set of consecutive symbols starting from symbol 0 to the indicated ending symbol of the indicated slots.

If higher-layers do not indicate certain measurement time resource(s), NR carrier SS-RSSI is measured from all OFDM symbols within the set of slots within the SMTC window.

If higher-layers indicate certain SS/PBCH blocks for performing SS-RSRQ measurements, then SS-RSRQ is measured only from the indicated set of SS/PBCH block(s).

For frequency range 1, the reference point for the SS-RSRQ shall be the antenna connector of the UE. For frequency range 2, NR Carrier RSSI shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch, where the combining for NR Carrier RSSI shall be the same as the one used for SS-RSRP measurements. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SS-RSRQ value shall not be lower than the corresponding SS-RSRQ of any of the individual receiver branches.


	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


---------------------------------------- Unchanged parts omitted --------------------------------------------
------------------------------------------ End of Text Proposal ----------------------------------------------
Annex A.2: Text proposal for Rel. 15 TS 38.214 Section 5.1.6.1.2
------------------------------------------ Start of Text Proposal ----------------------------------------------
---------------------------------------- Unchanged parts omitted --------------------------------------------
5.1.6.1.2
CSI-RS for L1-RSRP computation

---------------------------------------- Unchanged parts omitted --------------------------------------------
If a UE is configured with the higher layer parameter NrofPorts set to ‘two’, the UE shall compute a linear average of each CSI-RS port’s RSRP. 
For each CSI-RS resource, the higher layer parameter associated-SSB can be optionally configured to indicate the index of at most one associated SSB per frequency layer.  The higher layer parameter qcled-SSB further indicates whether or not the possible associated SSB and the CSI-RS resource are QCLed in spatial parameters. 
The UE may be configured to use the same OFDM symbols for the CSI-RS and CORESET when resource elements associated with CSI-RS are the outside of PRBs configured for CORESET.
---------------------------------------- Unchanged parts omitted --------------------------------------------
------------------------------------------ End of Text Proposal -------------
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