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Introduction
During RAN1 NR discussion so far, there are many agreements being made that are relevant to mobility RRM based on SS block [1, 2, 3]

	Agreements:
· At least NR secondary synchronization signal (NR-SSS) is used for DL based RRM measurement for L3 mobility in IDLE mode 
· FFS in IDLE mode potentially additional use of DM-RS for PBCH (if defined) for measurement
· FFS whether or not the NR-SSS alone will satisfy the requirements for RRM measurement 



	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



	Agreements:
· The transmission of SS blocks within SS burst set is confined to a 5 ms window regardless of SS burst set periodicity
· Within this 5 ms window, number of possible candidate SS block locations is L
· The maximum number of SS-blocks within SS burst set, L, for different frequency ranges are
· For frequency range up to 3 GHz, L is 4
· For frequency range from 3 GHz to 6 GHz, L is 8
· For frequency range from 6 GHz to 52.6 GHz, L is 64
· Note that RAN1 assumes minimum number of SS blocks transmitted within each SS burst set is one to define performance requirements



	Agreements:
· RAN1 assumes at least SSS is used for SS block RSRP
· Note that NR-PBCH DMRS can also be used for SS block RSRP if UE can know the power offset of NR-PBCH DMRS and NR-SSS




In this contribution, we provide our view on the RRM measurement based on SS block.
Measurement based on SS block 
Mobility measurements (regardless of RRC state) need to be based on synchronization signals, measurement signals (can be same as synchronization signals as well) and broadcast channel to provide the campable cell info. For initial access, the SS burst set periodicity was agreed to be 20ms for both sub-6GHz and above-6GHz frequency bands. While for idle and connected mode UE, the periodicity can be configured together with measurement window, However, without periodicity and measurement window configuration, UE will assume 5ms SS burst set periodicity.
One more thing to note is that, while LTE has 63 tones used for SSS, NR currently have 127 tones for SSS which is 2x of the LTE. With those agreements in mind, we consider if NR can meet the LTE measurement requirement. In LTE, the current measurement accuracy has been derived assuming 5 subframes over 200 ms. How to sample 5 subframes during 200 ms measurement period is up to UE implementation. LTE has 48 REs of CRS over 6RB (1.08MHz) in 1 subframe. In NR, there are 127 REs of SSS in 1 SS block. If we assume a single port SSS, there are 2.6x REs compared to LTE, or if we assume 2 ports CRS, there are 1.3x REs compared to LTE. Also, it is important to note, even with 20ms SS burst set periodicity, there can be at least 10 SS burst set within 200ms. Moreover, NR will design for multiple SS blocks within the same SS burst set. It is expected that the measurement accuracy in NR based on SSS will be better than the existing LTE measurement accuracy. Therefore, we think SSS should be enough for RRM measurements in Idle/RRC connected inactive/RRC connected active states for cell detection and measurements purpose. 
Proposal 1: In Idle/RRC connected inactive/RRC connected active states, cell detection and measurements are based on cell-specific PSS and SSS for both the serving cell and neighboring cells.
Meanwhile, NR also agreed that DMRS can be used for PBCH demod reference signal. In [4], we discuss the DMRS design for PBCH. The main reason for using DMRS as PBCH demod reference signal, is due to the agreement that PBCH has twice the bandwidth compared to NR-SS, therefore, it is required to have DMRS for the tones that does not overlap with SSS. However, we do not think that DRMS design should be driven by the RRM measurement since SSS should be enough for RRM measurement as we discussed before.
On the other side, if DMRS is used for the mobility RRM, it is highly desirable to combine the DMRS with NR-SS to derive a more accurate SS-block measurement. To achieve that, there are two considerations
The first consideration is on the QCL between PBCH DRMS and NR-SSS. To combine the measurement from both the DMRS and NR-SSS, it is important to assume that both the PBCH DMRS and NR-SSS are QCL’ed, i.e. they share the same port.
Proposal 2: If PBCH DMRS is used to supplement the NR-SSS based mobility RRM, PBCH DMRS and NR-SSS are QCL’ed, i.e. they share the same port.
The second consideration is the power offset between NR-SSS and PBCH DMRS. To accurately combine the measurement from NR-SSS and PBCH DMRS, it is also desirable to statically or semi-statically fix power offset between NR-SSS and PBCH DMRS. The power offset could either be fixed in the spec or semi-statically signaled to the UE via SI or RRC configuration.
Proposal 3: If PBCH DMRS is used to supplement the NR-SSS based mobility RRM, PBCH DMRS and NR-SSS should have statically or semi-statically fixed power offset. The power offset could either be fixed in the spec or semi-statically signaled to the UE via SI or RRC configuration.
The other aspect we need to consider is the number of configurations of periodicity and timing for RRM measurement on each carrier that UE has to perform. The purpose for RRM measurement is for UE to detect and measure the quality of the neighboring cells and perform comparison of the qualities of different cells. Therefore, to make fair comparison between different cells, it is desirable for UEs to perform the measurement with the same periodicity. Also, even if UE is configured with multiple periodicities, in order to detect all the possible cells, the detection latency or measurement latency will be dictated by the cell with the longest periodicity, hence the usefulness of configuring a short periodicity at the same time is highly questionable. Another important aspect is the device complexity and power consumption; it is clearly going to increase UE complexity and power consumption if UE needs to perform measurement with different periodicity and timing. As the system benefit unclear and potential increase of UE complexity and power consumption, we think NW should only configure one periodicity and timing for RRM measurement per carrier.
Proposal 4: NW should only configure one periodicity and timing for RRM measurement per carrier.
Conclusions
This contribution has provided our view on the NR measurement based on SS block. The following proposals have been made:
Proposal 1: In Idle/RRC connected inactive/RRC connected active states, cell detection and measurements are based on cell-specific PSS and SSS for both the serving cell and neighboring cells.
Proposal 2: If PBCH DMRS is used to supplement the NR-SSS based mobility RRM, PBCH DMRS and NR-SSS are QCL’ed, i.e. they share the same port.
Proposal 3: If PBCH DMRS is used to supplement the NR-SSS based mobility RRM, PBCH DMRS and NR-SSS should have statically or semi-statically fixed power offset. The power offset could either be fixed in the spec or semi-statically signaled to the UE via SI or RRC configuration.
Proposal 4: NW should only configure one periodicity and timing for RRM measurement per carrier.
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