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1. Introduction

In last RAN4 meeting, a way forward for NR RRM [1] was agreed and the agreements on link simulation works are stated as follows:

	· For the link studies include at least:

· RLM (in-sync and out-of-sync)

· Cell detection

· Beam identification

· Measurements for mobility and beam management from the core requirements point of view (e.g., number of samples, measuemrent period, measurement accuracy etc.)

· Basic SI reading (PBCH acquisition)

· Any additional link study if needed for SA specifically

· Discuss the link simulations methodology.

· Agree on simulation assumptions for link level studies.


This paper provides our consideration on link level simulation assumptions of basic SI reading (PBCH acquisition). 
2. Discussion
In LTE, the intention of SI reading is to acquire the CGI information in SIB1. UE needs to decode MIB and SIB1. The simulation assumptions for PBCH acquisition include the signal transmission, radio propagation and signal reception. The detailed simulation assumptions are listed as below.
	Transmission:

· 10 MHz cell

· 1 eNodeB Tx port

· Control region spanning 2 OFDM symbols

· SIB1 allocation of 3 resource blocks

· PDSCH transport block size 152 bits payload + 24 bits CRC

· SIB1 decoding based on one instance each of all four redundancy versions

· MIB decoding based on 3 blocks from the same 4 radio frame period starting when mod(SFN,4) = 0 

Propagation conditions:

· AWGN

· ETU70

· EPA5

Reception:

· 2 Rx branches

· Radio imperfections

· Quantization of IQ samples due to limited number of bits


In NR, RAN1 sent an LS on NR-PBCH content to RAN2 [2].
	RAN1 has agreed to include the following information in the NR-PBCH:

· (Part of) SFN: [7 - 10] bits

· Information for remaining minimum system information scheduling: [x] bits

· Bits reserved for future use: [x] bits

· CRC: [16+y] bits

Additionally, RAN1 is discussing whether the following L1 related information needs to be included: 

· Information regarding bandwidth part: [x] bits

· Information for quick identification that there is no corresponding RMSI to the PBCH: [0-1] bits

· SS burst set periodicity: [0-3] bits

· Information on actual transmitted SS block(s): [0-x] bits

· Information on tracking RS: [x] bits

· Timing information within radio frame: [0 - 7] bits

Finally, it is RAN1’s understanding that RAN2 is considering the necessity including the following higher layer information in the NR-PBCH

· Hyper-SFN

· Information for quick identification that UE cannot camp on the cell

· Area ID

· Value tag

· Cell ID extension

For the payload carried by the NR-PBCH, RAN1 has agreed to target the payload size to be no larger than 72 bits and no less than 40 bits including the CRC. It should be noted that for the performance evaluation done so far, the range for the upper limit is between 48 and 72 bits.


First RAN4 needs to identify which information needs to acquire through MIB and SIBs during the handover, cell identification or measurement procedure. For example, if the UE needs to acquire the timing synchronization information of neighbour cell, besides decoding the PSS/SSS of the target cell, the timing information within radio frame is needed as well. Herein timing information could include SS block time index and half radio frame timing. If the timing information is carried on MIB, then PBCH needs to be decoded.
Observation1: In order to acquire the timing synchronization information of neighbour cell, UE needs to decode PBCH of neighbour cell if the timing information is carried on MIB.
However the PBCH transmission design, the PBCH RE mapping and the DMRS for NR-PBCH are not settled in RAN1.
Highly probable the CGI is still needed in NR. However it is not decided which SI shall include the CGI information, and what’s the resource mapping relationship between the SIB1and SIBx. So if NR UE needs to acquire the CGI information, it is early to conclude which SIB UE needs to decode.
Observation 2: If UE needs to acquire the CGI information of the neighbour cells, RAN2 shall decide which SIB shall include the CGI information and the resource mapping relationship of MIB, SIB1 and SIBx.

Based on the above discussion, it is a bit earlier to discuss the simulation assumptions of SI reading. At current stage, RAN4 shall first make the following aspects clear:
· which information needs to acquire through MIB and SIBs during the handover, cell identification or measurement procedure

· Whether timing information is carried in MIB (depending on the input from RAN1)

· Whether UE needs to acquire CGI 

· which SIB includes the CGI information and the resource mapping relationship of MIB, SIB1 and SIBx (depending on the input from RAN2)

3. Conclusion
This contribution tries to provide the simulation assumptions on the SI reading. Based on the analysis, we think t is a bit earlier to discuss the simulation assumptions of SI reading. At current stage, RAN4 shall first make the following aspects clear:

· which information needs to acquire through MIB and SIBs during the handover, cell identification or measurement procedure

· Whether timing information is carried in MIB (depending on the input from RAN1)

· Whether UE needs to acquire CGI 

· which SIB includes the CGI information and the resource mapping relationship of MIB, SIB1 and SIBx (depending on the input from RAN2)
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