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1. Introduction
For NR, SS block can be used for L3 mobility measurement, involving multiple beams. In addition, in RAN1#88b, it was agreed that DMRS is used as a phase reference for PBCH. 
This contribution discusses two issues: (1) Use of PBCH DMRS for RRM measurements in addition to SSS; and (2) RAN2 requirements and UE complexity related to the neighbour cell measurements
2. Discussion
1 
2 
Use of PBCH DMRS for RRM measurements
An SS block comprises PSS, SSS and PBCH, and all three signals are transmitted on a single antenna port. Now the remaining question is whether these signals are transmitted on a same or different antenna ports. Between these two options, the benefits of the first option of allocating the same antenna port to all the three signals are obvious. When necessary and possible the UE can apply coherent detection, one signal after another. The coherent detection brings better UE detection/decoding performance and reduced UE complexity. On the other hand, the benefits of the second option of allocating different antenna ports are not clear, and it is likely to degrade UE performance and increase UE complexity. For example, if the antenna port of SSS and PBCH are different, the TRP Tx beams used for SSS and PBCH are potentially different. If this is the case, the UE implementation may need to take into account a possibility of different beams for the SSS and PBCH; and this will increase UE complexity significantly. Hence, the first option should be adopted.
When SSS and PBCH are transmitted on the same antenna port, it will be an UE implementation issue to use the PBCH DMRS for RRM measurement. However, one caution that needs to be made is whether or not RAN4 should take both SSS and PBCH DMRS into account to define the measurement requirement. 

Observation 1: If SSS and PBCH are transmitted on a same antenna port, it will be a UE implementation issue to use the additional PBCH DMRS for RRM measurement. 

Proposal 1: PSS, SSS and PBCH are transmitted on a same antenna port. 
Proposal 2: Discuss further in RAN1 if the use of PBCH DMRS for RRM measurement shall be mandated, in order to help RAN4 discussion on RRM requirements. 
RAN2 requirements and UE complexity related to neighbour cell measurement
During RAN1#88b, regarding the following agreement of using PBCH for timing indication, concerns were raised that MIB based timing indication may violate the RAN2 principle and agreements. 
· Time index indication: PBCH conditioned that mobility and HO related requirements can be met
· Note: RAN1 assumes that RAN2 will check against to RAN2 requirements
During RAN2#97b, after the RAN1 LS on the agreement has been received, RAN2 discussed this issue and concluded the following:
R2-1703926 LS on NR Initial access RAN1
=>  RAN2 understand that receiving Time index indication from PBCH could violate the RAN2 principle that UE is not required to receive system information from a neighbour cell to perform measurements.

The RAN1 agreement related to timing index should take this RAN2 conclusion into account. The main concern of system information decoding of the neighbour cell for RRM measurement is about UE complexity related to the PBCH decoding. Even in the legacy LTE, UE is not mandated to read PBCH to do RRM measurement. Another issue is that when UE is handed over from serving cell to target cell, and if the HO command does not include the beam-specific RACH configuration then UE needs to decode PBCH/MSI to select a RACH occasion for preamble transmission to avoid beam sweeping of preamble transmission.
According to the RAN2 conclusion, MIB based solution is clearly a violation of the RAN2 agreements, and other implicit methods based on PBCH not violating the RAN2 agreements, e.g., PBCH DMRS sequence detection, should be considered instead. 

Observation 2: RAN2 concluded that SS block index indication based on MIB is a violation of the RAN2 agreement. 
3. Conclusions
The proposals and observations of this contribution are re-collected below:
Observation 1: If SSS and PBCH are transmitted on a same antenna port, it will be a UE implementation issue to use the additional PBCH DMRS for RRM measurement. 
Observation 2: RAN2 concluded that SS block index indication based on MIB is a violation of the RAN2 agreement. 

Proposal 1: PSS, SSS and PBCH are transmitted on a same antenna port. 
Proposal 2: Discuss further in RAN1 if the use of PBCH DMRS for RRM measurement shall be mandated, in order to help RAN4 discussion on RRM requirements. 

