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1. Introduction
In RAN1 NR AH3 meeting, signal quality for NR RRM measurements is discussed. The agreements are provided as follows:

	Agreements:
· Study further between the two alternatives on the type of the RSSI measurement resource in time domain: 

· Alt 1: RSSI is measured within the resource without considering whether the resource is DL or UL or both

· Alt 2: RSSI is measured only within the DL part

· Note: UE at least knows that the OFDM symbols corresponding to the SS block locations indicated in the RMSI is for DL

· Note: Identification of the DL part of a slot of a serving/selected cell for the RSRQ measurement purpose, if necessary, will follow the decisions from the control sessions

· Study further among the following alternatives on the configurability of the RSSI measurement resource in time domain: 

· Alt a: The resource is predefined in the spec

· Alt b: The resource is explicitly configured in the SI for IDLE mode measurements and in the RRC signaling for CONNECTED mode measurements

· Alt c: UE detects RSSI measurement resource

· Alt d: The resource is implicitly derived by other parameters in SI, e.g., the actually transmitted SS blocks indicated in RMSI

· To down select, consider applicability of these alternatives for inter & intra frequency measurements, IDLE & CONNECTED mode and initial cell selection


In this contribution, we further discuss how to measure and define RSRQ and RS-SINR based on SS blocks, especially the RSSI and interference measurement resource, respectively. This is a revision of R1-1716047.
2. RSRQ 
According to the discussion in last RAN1 meeting, the discussion point is whether UE can measure the UL part of a certain measurement resource. In LTE, if not otherwise configured, the UE only measures RSSI on exactly the same OFDM symbols as RSRP measurement. If configured by higher layer, UE can measure RSSI on all the OFDM symbols in DL subframes. In NR, since the frame structure/slot type can be dynamically changed and UE-specific configured, in a configured time window, the DL part of each slot may vary, thus making the measurement quite complicated. Therefore, a more appropriate measurement configuration for SS-RSRQ is that when configured, RSSI is measured on the slots confined within the DL part indicated by cell-specific SFI. 
There above discussion are summarized in the following alternatives regarding which time/frequency resource(s) are used for RSSI measurement. ‘
· Alt 1: RSSI is measured only on OFDM symbols containing SS blocks in time domain

· Alt 2-1: RSSI is measured on all slots that containing SS blocks in time domain

· Alt 2-2: RSSI is measured on slots that SS blocks are actually transmitted in time domain
Both Alt 2-1 and 2-2 require UE to measure more OFDM symbols in time domain in order to contain data channel for RSSI measurement. The RSSI on SSB symbols is static since only common reference signals (PSS/SSS) and common channels (PBCH) are transmitted. Alt 2-1 measures RSSI on all slots that containing SS blocks, while Alt 2-2 measured on slots that SS blocks are actually transmitted. Both alternatives can help to contain data channel and reflect the real cell load. For the sake of fairness, it is better to keep similar proportion of SSBs and data channel resources that used for measurement for different cells. So in our view, Alt 2-2 is better than Alt 2-1, since it can make sure that all the slots used for measurement transmit actual SSBs.

Alt 1 measures RSSI only on OFDM symbols containing SSBs. The main problem is the measured RSSI is static and cannot reflect real cell quality. One way to solve this problem is to include some real cell load information in SSBs. One solution is to transmit real data in the REs outside PSS/SSS bandwidth but within PBCH bandwidth. The problem of this solution is that real data transmission is not stable, which may cause that UE experienced cell quality after handover is different from measured RSRQ. 
To solve this issue, gNB could transmit some sequence that represents the cell load in REs outside PSS/SSS bandwidth but within PBCH bandwidth, as illustrated in Figure 1. This means that no actual data or reference signals will be transmitted in REs outside PSS/SSS bandwidth but within PBCH bandwidth. The transmitted sequence will only be used for RRM measurement purpose. The sequence could represent average cell load information by adjusting the transmit power of transmit density. How to transmit could depend on gNB implementation. By this way, measured RSRQ can better represent the cell quality without increasing UE measurement complexity. 
Proposal 1: It is proposed that RSSI is measured only on OFDM symbols containing SSBs in time domain unless otherwise configured.
Proposal 2: It is proposed that REs outside PSS/SSS bandwidth but within PBCH bandwidth are reserved for RSSI measurement.
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Figure 1: SS block transmission
Additionally, in order to reduce UE measurement complexity, it is better to indicate UE the RSSI measurement resources, i.e. the actual SSB transmission pattern. Otherwise, UE will measure every SSB locations even if there is no actual SS block transmitted, since UE does not know whether the beam signal is poor or no SSB transmission. 
The SSB transmission pattern of serving cell can be transmitted in RMSI. The SSB transmission pattern of intra-frequency and inter-frequency neighbour cells for cell re-selection can be transmitted in other SI, i.e. SIB3 and SIB5.
Proposal 3: It is proposed to indicate the time resources for RSSI measurement by transmitting serving cell SSB transmission pattern in RMSI and neighbour cell SSB transmission pattern in other SI (i.e. SIB3 and SIB5).
3 SINR

As discussed in [1], SS block SINR may be underestimated in the case of colliding SS block with very low interferer load. For intra-frequency, in real network deployment, SSBs of different cells may be transmitted in the same frequency location. So SSS may be colliding for intra-frequency cells. 
But according to last meeting agreements, PBCH DMRS REs are cell-ID based frequency shift, which means that PBCH DMRS will not be colliding even the SSB locations are same for all cells. 
	· Regarding Cell-ID-based frequency shift for PBCH-DMRS RE locations:

· vshift = NIDcell mod 4


Hence, we propose that SINR is measured based on PBCH DMRS in order to avoid the colliding case. SS block based SINR is defined as the linear average over the power contribution of resource elements carrying PBCH DMRS divided by the linear average of the noise and interference power contribution over the resource elements carrying PBCH DMRS within the same frequency bandwidth.
Proposal 4: It is proposed that SS block SINR is measured only on REs carrying PBCH DMRS. 
3. Conclusion
In this contribution, we further discuss the signal quality measurements for NR mobility including RSRQ and SINR. Proposals are provided as follows.
Proposal 1: It is proposed that RSSI is measured only on OFDM symbols containing SSBs in time domain unless otherwise configured.

Proposal 2: It is proposed that REs outside PSS/SSS bandwidth but within PBCH bandwidth are reserved for RSSI measurement.
Proposal 3: It is proposed to indicate the time resources for RSSI measurement by transmitting serving cell SSB transmission pattern in RMSI and neighbour cell SSB transmission pattern in other SI (i.e. SIB3 and SIB5).
Proposal 4: It is proposed that SS block SINR is measured only on REs carrying PBCH DMRS. 
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