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1. Introduction
In this contribution, we discuss use of PBCH DM-RS for idle SS block based RRM measurements and the definition of SS Block RSRP. The following agreement regarding mobility were made in RAN1 #88bis.
	Agreements:
· Clarify previous RAN1 agreements on the RSRP definition for DL RRM measurements for L3 mobility as follows
· Define SS block RSRP and CSI-RS RSRP as
· SS block RSRP : measured RSRP from SSS
· FFS additional use of PBCH-DMRS for measurement 
· CSI-RS RSRP : measured RSRP from CSI-RS in connected mode




2. SS Block RSRP Definition & Reference Signal for RSRP

As discussed in our companion contribution [1], we propose to use the same antenna port for NR SSS and NR PBCH transmission. This implies that both reference signals could be available to the UE for performing SS block RSRP measurements. Furthermore, similar to LTE we can leave the exact measurement methodology to UE implementation. As long as the RSRP accuracy can be met, we do not believe any restriction should be made.

	Based on the proposal made and the existing RSRP description from LTE, we propose to adopt the following SS block RSRP description.

Proposal: 
· Adopt the following SS Block RSRP description. 


------ Start of Proposed Text for SS Block RSRP -----

X.Y.Z SS Block Reference Signal Received Power (RSRP)
	Definition 
	SS Block Reference signal received power (RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry NR SSS signals and NR PBCH reference signals for within the considered measurement frequency bandwidth.
 
For RSRP determination the NR SSS signals and NR PBCH reference signals according to TS 38.211 [Z] shall be used. 

The reference point for the SS Block RSRP shall be the antenna connector of the UE. If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding SS Block RSRP of any of the individual diversity 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 among NR SSS signals and NR PBCH reference signals within the considered measurement frequency bandwidth and within the measurement period that are used by the UE to determine SS Block 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.

------ End of Proposed Text for SS Block RSRP -----


3. Measurement Periodicity and SS Burst Set Periodicity
The main motivation for confining transmission of SS blocks within a short time period (i.e. 5 msec) was to lower down UE power consumption when performing measurements in IDLE mode. If the networks are coastly synchronized (e.g. within 0.25 msec of each other), it would be possible for networks to transmit the SS blocks at similar time instant. This would allow the UE to perform RRM measurements within 5 ~ 6 msec interval, and go back to sleep during IDLE mode. The interval in which UE can perform RRM measurement based on SS block could be multiple integer of SS burst set periodicity, and may not be identical with the configured SS burst set periodicity.
A distinction between SS block measurement periodicity, which may be multiple integer of SS burst set periodicity, and SS burst set periodicity should be made. From IDLE mode UE perspective, the SS block measurement periodicity could be identical to the known SS burst set periodicity. Given that IDLE mode UE would perform extensive power saving operations, the network could potentially configure a shorter SS burst set periodicity (e.g. 10 msec) and longer SS block measurement periodicity (e.g. 40 msec), and the UE would not need to be aware that SS blocks are transmitted much more frequently than the measurement periodicity.
 From CONNECTED mode UE perspective, the actual transmitted SS block locations must be known such that PDCCH and PDSCH can be transmitted around (i.e. rate matching or puncturing) the SS blocks. Therefore, UE would be fully aware of the actual SS burst set periodicity and the SS block measurement periodicity, which can potentially be configured to be different.
In case, the network requires, irregular RRM measurements in CONNECTED mode, CSI-RS based RRM measurements could be utilized. The CSI-RS based RRM measurements would not be limited to the SS block measurement periods and could be potentially configured in any periodicity and time/frequency location.
Proposal 2: 
· [bookmark: _GoBack]NR supports configuration of a single SS block measurement periodicity. In case of IDLE mode UEs, the SS block measurement periodicity could be assumed to be same as configured SS burst set periodicity. For CONNECTED mode UEs, the SS block measurement periodicity could be potentially different from the configured SS burst set periodicity.
· For CONNECTED mode UEs, any measurement outside the SS block measurement periodicity, could be provided by using CSI-RS based RRM measurements. The CSI-RS based RRM measurements are limited to measurement periods configured for SS blocks.


4. Conclusions
	In this contribution, we discussed the reference signal for SS block RSRP measurements. Our proposal is summarized as below:
Proposal 1: 
· Adopt the SS Block RSRP description shown in Section 2 of this contribution.

Proposal 2: 
· NR supports configuration of a single SS block measurement periodicity. In case of IDLE mode UEs, the SS block measurement periodicity could be assumed to be same as configured SS burst set periodicity. For CONNECTED mode UEs, the SS block measurement periodicity could be potentially different from the configured SS burst set periodicity.
· For CONNECTED mode UEs, any measurement outside the SS block measurement periodicity, could be provided by using CSI-RS based RRM measurements. The CSI-RS based RRM measurements are limited to measurement periods configured for SS blocks.
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