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1. Introduction
During the specification review, we found some descriptions of physical layer measurements are not clear or potentially inconsistent with previous RAN1 agreements. In this contribution, we provide our view on these issues as well as the corresponding text proposals for 38.215.
2. Discussion
2.1. SS-RSRP 
According to the following description of SS-RSRP definition from [1], the CSI-RS can be used for SS-RSRP measurement in addition to the SSS. 
	For SS-RSRP determination demodulation reference signals for physical broadcast channel (PBCH) and, if indicated by higher layers, CSI reference signals in addition to secondary synchronization signals may be used. SS-RSRP using demodulation reference signal for PBCH or CSI reference signal shall be measured by linear averaging over the power contributions of the resource elements that carry corresponding reference signals taking into account power scaling for the reference signals as defined in 3GPP TS 38.213 [5].



However, there is no such an agreement for RRM measurement. It seems that this definition comes from the following agreement in [2], which is applicable for beam management:
	Agreements:
· Support L1-RSRP reporting of measurements on SS block for beam management procedures
· The following configurations for L1-RSRP reporting for beam management are supported 
· SS block only (with mandatory support by UE)
· CSI-RS only (with mandatory support by UE)
· SS block + CSI-RS independent L1 RSRP reporting
· Joint L1-RSRP using QCL-ed SS-block + CSI-RS is optionally supported by UE (with optionally support by UE)




Therefore, according to our understanding, CSI-RS can be used together with SSS only for L1-RSRP reporting for beam management, not for RRM measurement. Actually, I may be difficult or even impossible for the UE to know which CSI-RS resource can be used for SS-RSRP measurement in many scenarios, and such details have not yet been discussed and resolved in RAN1.
Moreover, it is worth noting that only physical layer measurements reported to higher layers are defined in 38.215, according to section 5 in [1]. L1-RSRP is used in physical layer only and not reported to higher layers, thus it is not within the scope of in 38.215. Such description is indeed confusing. Therefore, we propose to remove the CSI-RS from the SS-RSRP RRM measurement in 38.215 to make the specification clearer. The corresponding text proposals can be found in the Appendix.
Proposal 1: Confirm the understanding that SI-RS is not used for SS-RSRP determination. The CSI-RS should be removed from the SS-RSRP RRM measurement in 38.215. 
2.2. SS-RSRQ
	Agreements:
· 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




It has been agreed in the [3] to define default RSSI time-domain measurement resource in specification, but the details have not been defined and captured. 
For default RSSI measurement, it is better to avoid biased RSSI measurement result due to cross-link interference from UL transmissions. In the case without proper configuration from network, such as cell selection or reselection, the UE is not aware of the actual slot format. For the default RSSI time-domain measurement resource, it is nature to use the OFDM symbols of the detected SS block, which in no doubt are DL symbols. However, the OFDM symbols of the SS blocks may not be good representative to the actual traffic loading condition. An alternative is to measure over all the other OFDM symbols within the slot where the SS blocks detected. The problem is that, according to the agreed SS block patterns, some OFDM symbols may be used as GP and UL symbols, which may bias the RSSI measurement result. Therefore, it is proposed that all the OFDM symbols within the slot where SS blocks detected excluding the detected SSB symbols and those reserved for GP and UL, are specified as the default RSSI time-domain measurement resources. 
In the case of idle mode RSSI measurement where SMTC is provided by RMSI or OSI, the UE can assume that the resources indicated by SMTC are always representative to the actual traffic loading. Therefore, all the OFDM symbols within the SMTC window, excluding those flexible or uplink symbols indicated by network, can be used as default RSSI time-domain measurement resources. By this way, the serving cell timing is used for RSSI measurement, and the UE does not need to decode the other SS blocks for acquiring cell timing.
Proposal 2: For the default RSSI time-domain measurement resource, the RSSI is measured over all the OFDM symbols within the slot where SS blocks detected, excluding the detected SSB symbols and the flexible or uplink symbols. 
The corresponding text proposals can be found in the Appendix.

2.3. Measurement without gap
For intra-frequency measurement, if UE perform Rx beam sweeping for SSB reception without measurement gap, the Rx beam chosen in the SSB OFDM symbols for the RRM measurement may not be suitable for receiving data as discussed in [4]. 
In order to properly receive date from serving, cell, the rate matching should be applied on data reception during measurement. It is beneficial that the UE assumes rate matching around the SSB bandwidth to minimize the throughput loss. On the other hand, especially for above-6GHz, if analogue Rx beamforming is used, the UE can only assume rate matching around the SSB OFDM symbols. As such, we propose 
Proposal 3: In the case of intra-frequency measurement without gap, the UE assumes rate matching around the SSB OFDM symbols if analogue Rx beamforming applied, otherwise, around the SSB bandwidth. 
2.4. CSI-RS reception during DRX
	Agreements:
· UE is not required to measure CSI-RS configured for L3 mobility outside the active time

· Note exact definition of C-DRX active time depends on RAN2
· In this context the active time referred by RAN1 relates to the time when UE is monitoring PDCCH in onDuration or due to any timer triggered by gNB activity 
· I.e. when any of ‘onDurationTimer’, ‘drx-InactitivityTimer’ or ’ drx-RetransmissionTimer’ is running
· FFS:
· whether CSI-RS for L3 mobility is configured only within C-DRX UE’s active time for C-DRX operation

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


According the above agreement in [2], UE is not required to measure CSI-RS for L3 mobility outside the active time. It is proposed in [5] that the network can stop the CSI-RS transmissions during the inactive period of C-DRX UE to reduce the overhead. However, in real deployment, the CSI-RS is usually shared with multiple UEs (including UEs of neighbor cell or other TRPs), thus generally it is not applicable to dynamically turn on/off the CSI-RS only if a UE goes into inactive period. Moreover, from UE perspective, UE may still wake up and measure CSI-RS during inactive period due to some reasons according to its implementation. Therefore, we propose that
Proposal 4: UE can assume that the configured CSI-RS resources for L3 mobility are present outside the active time. 
3. Conclusion

In this contribution, we discuss some remaining issues for RRM measurement, and have the following proposals:

Proposal 1: Confirm the understanding that SI-RS is not used for SS-RSRP determination. The CSI-RS should be removed from the SS-RSRP RRM measurement in 38.215.
Proposal 2: For the default RSSI time-domain measurement resource, the RSSI is measured over all the OFDM symbols within the slot where SS blocks detected, excluding the detected SSB symbols and the flexible or uplink symbols.
Proposal 3: In the case of intra-frequency measurement without gap, the UE assumes rate matching around the SSB OFDM symbols if analogue Rx beamforming applied, otherwise, around the SSB bandwidth.
Proposal 4: UE can assume that the configured CSI-RS resources for L3 mobility are present outside the active time.
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Appendix: Text proposals for 38.215 
5.1.1
SS reference signal received power (SS-RSRP)

	Definition
	SS reference signal received power (SS -RSRP) is defined as the linear average over the power contributions (in [W]) of the resource elements that carry secondary synchronization signals (SS). The measurement time resource(s) for SS-RSRP are confined within SS/PBCH Block Measurement Time Configuration (SMTC) window duration.

For SS-RSRP determination demodulation reference signals for physical broadcast channel (PBCH) in addition to secondary synchronization signals may be used. SS-RSRP using demodulation reference signal for PBCH shall be measured by linear averaging over the power contributions of the resource elements that carry corresponding reference signals.

SS-RSRP shall be measured only among the reference signals corresponding to SS/PBCH blocks with the same SS/PBCH block index and the same physical-layer cell identity. 

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

For frequency range 1, the reference point for the SS-RSRP shall be the antenna connector of the UE. For frequency range 2, SS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SS-RSRP value shall not be lower than the corresponding SS-RSRP 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


NOTE 1:
The number of resource elements within the measurement period that are used by the UE to determine SS-RSRP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.

NOTE 2:
The power per resource element is determined from the energy received during the useful part of the symbol, excluding the CP.

5.1.3
SS reference signal received quality (SS-RSRQ)

	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. Otherwise, NR Carrier RSSI is measured from OFDM symbols within the slot where SS blocks detected, excluding the detected SS block symbols and flexible or uplink symbols if indicated by higher layers.
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
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