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Introduction
In RAN1#89AH, the following agreements were made:
Agreement #1:
· A fixed power offset defined in the specification shall be adopted between SSS and PBCH DMRS per frequency band

In this contribution, we discuss the definition and naming of the received power measurement based on SS blocks. We also discuss the power offset between the SSS and the PBCH DMRS. Finally, we argue for the introduction of a measurement capability similar to the LTE RSRQ.
[bookmark: _Ref178064866]Discussion
The standardization of RRM measurements for mobility based on the SS block are progressing. The initial definitions and procedures are in place. Now, additional measurement quantities need to be included, and the next level of details need to be defined. 
RSRP definition and naming
RAN1 has been discussing how the UE should perform RRM measurements on the SS block, taking into account that the SS block will contain one symbol containing SSS and two PBCH symbols, where each symbol contains its own DMRS. By using the PBCH DMRS REs, the accuracy of the measurements on the SS block could be improved.
However, when the measurements on the SS block are defined, it is only the REs within the SSS that are relevant. The definition of the measurement should only include the REs of the SSS. A UE that performs a measurement may then utilize also the DMRS of the PBCH to improve the accuracy. In principle, the UE may choose to use or not use any measurement it likes, as long as the RAN4 requirements are fulfilled.
[bookmark: _Toc490226050]The received power measurement performed on the SS block is defined based on the REs in the SSS. The UE may then use, e.g., the PBCH DMRS to improve the accuracy of that measurement.
As the measurement is defined as the received power of the SSS, and SSS is not a reference signal, we propose
[bookmark: _Toc490226047]The received power measurement on the SS block is called SSS-RP.
Power offset between SSS and PBCH DMRS
In agreement #1, it was stated that the power offset between the SSS and the PBCH DMRS is fixed, and that the offset is specified in the standard. Since the offset is hardcoded, it becomes vital that it has a correct value. Note that the transmit power of SSS and PBCH will determine their respective coverage areas. There is no point in that SSS has a larger coverage area than the PBCH and vice versa: the UE must detect both. Three cases are depicted in Figure 1. In Figure 1.a, the SSS is transmitted with a unnecessarily high power: in the outer part of the cell, only the SSS can be detected and not the PBCH. In Figure 1.b, the situation is the opposite, whereas in 1.c, the power offset is chosen so that the coverage area match.
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Figure 1: Illustration of coverage areas of SSS and PBCH for different power offsets. 
The coverage area of the SSS is determined by the SSS detection performance, and the PBCH coverage of its decoding performance. Hence, we propose: 
[bookmark: _Ref481678914][bookmark: _Toc490226048]The fixed power offset between the SSS and the PBCH DMRS is determined so that detection performance of the SSS and the decoding performance of the PBCH are equal.
Note that PBCH decoding includes the detection of the SS block time index which is partly conveyed in the PBCH payload, and partly by the DMRS sequence. Since the payload of the PBCH is not yet determined, deciding the power offset between the SSS and the PBCH DMRS is premature. The offset can be determined once the contents and format of the PBCH have been settled.
Additional measurement capabilities
In addition to the received power measurement discussed in section 2.1, NR should define a measurement capability which provides information about signal quality, taking interference levels into account. Such measurements will be essential for the NW’s ability to provide better system performance when performing Idle and connected mode mobility-, QoS- and load-handling in high load/interference situations. Already in Release 8, LTE included an RSRQ measurement capability, which provided such information. Current LTE specifications also include RS-SINR, which also provides such information. For LTE, both RSRQ and RS-SINR have their pros and cons. Since the SSS has different properties compared to CRS in LTE, it is not certain that these pros and cons are relevant for NR. 
[bookmark: _Ref481766437][bookmark: _Toc485401586][bookmark: _Toc490126186][bookmark: _Toc490226049]Define a measurement capability based on SSS which take interference levels into account. 
Conclusions
In this contribution, we made the following observations:
Observation 1	The received power measurement performed on the SS block is defined based on the REs in the SSS. The UE may then use, e.g., the PBCH DMRS to improve the accuracy of that measurement.

Based on the discussion in this contribution we propose the following:
Proposal 1	The received power measurement on the SS block is called SSS-RP.
Proposal 2	The fixed power offset between the SSS and the PBCH DMRS is determined so that detection performance of the SSS and the decoding performance of the PBCH are equal.
Proposal 3	Define a measurement capability based on SSS which take interference levels into account.
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