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1 Introduction
In the last meeting, more discussions have done for the remaining system information. And the agreements approved in email discussion are extracted below.

	Agreements:
· (Working assumption) PBCH contents, except the SSB index, should be the same for all SS/PBCH blocks within an SSB burst set for the same center frequency

· The maximum number of bits for configuration of RMSI CORESET(s) and RMSI timing in PBCH is X bits excluding the subcarrier spacing. 

· X is TBD, and can be chosen to be up to [8] bits.

· Note: RMSI CORESET(s) means the CORESET(s) configured by PBCH

· Configuration of RMSI CORESET(s) should consider at least the following properties: 

· bandwidth (PRBs) 

· frequency position (frequency offset relative to SS/PBCH block) 

· A set of consecutive OFDM symbol indices in a slot corresponding to a single CORESET 

· FFS: signaling details including what is captured in specifications and what is signaled in the MIB

· RMSI timing configuration should consider at least the following properties: 

· RMSI PDCCH monitoring window periodicity y

· RMSI PDCCH monitoring window duration x

· FFS: RMSI PDCCH monitoring window offset

· FFS: The number of RMSI PDCCH monitoring occasions per SSB within the RMSI PDCCH monitoring window periodicity

· FFS: signaling details including what is captured in specifications and what is signaled in the MIB

· Note: QCL per CORESET vs. search space is up to control session’s decision.


In this contribution, we provide more analysis on Remaining Minimum System Information (RMSI) delivery. 
2 Discussion
DL bandwidth for RMSI reception
It has been agreed that RMSI is confined with initial active DL BWP for transmission. However, it is unclear whether SS block is also confined together with RMSI within initial active DL BWP. In case of TDMed transmission, it is favoured to confine RMSI and SS block transmissions within the initial active DL BWP to avoid additional RF tuning and the minimum gap between SS block and RMSI. In case of FDMed transmissions, it is preferred that RMSI and SS block can be confined within the initial active BWP for UE to receive both of them with a small RF bandwidth for power saving.
Proposal 1: For both TDMed and FDMed transmissions, the total bandwidth for RMSI and SS block transmission are confined within the initial active BWP.

Different Numerology for SS block and RMSI

So far it doesn’t preclude the possibility to have the different numerologies between SS block and RMSI. However, RMSI reception will rely on the pre-sync based on SS block. Therefore, the timing/frequency sync accuracy may depend on the numerology of SS block and RMSI. For example, the pre-sync based on 30khz SS block may not satisfy the frequency offset accuracy requirement for RMSI based on 15khz numerology. It may be worth of the further study. On the other hand, the same numerology will not have such problem. It may need some further study on the supported numerology combinations for SS block and RMSI>
Proposal 2: Whether to support different numerologies between SS block and RMSI may need further check on pre-sync performance in terms of timing/frequency offset. 
RMSI transmission associated with SS block
In figure 1, the transmission of RMSI associated to SS block are presented with several parameters to define the resource allocation and association.
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Figure 1. RMSI transmission associated to SS block.

The parameters are summarized in Table 1 below for defining RMSI CORSET.

Table 1. Parameters to defining RMSI CORESET.

[image: image2.emf]Parameters Description Candidate values Comments

SFN/slot

Number starting SFN for RMSI SFN #0, Slot#0

the starting RMSI location corresponding to

beam#0

m Offset between first RMSI

and first SS block (ms)

6,10

time domain association for QCLed between

first RMSI and first SS block (used for pre-

sync)

t Interval between two

consecutive SS blocks (ms)

2,4

Dependent on SS block numerology, SS burst

set period,frequency band, RMSI PDCCH

monitoring window size

x

RMSI PDCCH monitoring

window size （slot）

1,2

One RMSI CORESET per slot, i.e., slot-based

PDCCH

y

Period of RMSI PDCCH

monitoring window (ms)

20 or 40

Repetition every 20ms within 80ms RMSI TTI

for below-6GHz.

repetition every 40ms within 160ms RMSI TTI

for above-6GHz.

QCL Assositaton between SS block and RMSI PDCCH monitoring occasion:

                   RMSI_PDCCH_Starting_Occasion(SBI) = SBI * x + m


It should be noticed that SS block location for pre-sync has to be derived based on the starting RMSI location because UE may not know the exact periodicity of SS block. In case of initial access, the UE may even camp into the cell with 40ms period but failed on the RMSI reception due to wrong SS block location assumed based on 20ms as shown in Figure 2.

Moreover, in case of 30khz SS block numerology, there are two mapping patterns. So it should be indicated to UE on which pattern is used for pre-sync for RMSI reception.

[image: image3]
Figure 2. Illustration of problem for UE receiving RMSI

Proposal 3: SS block location should be indicated respective to the RMSI transmission. 

Proposal 4: PBCH should indicate one of two 30khz SS block mapping patterns in use for below-6GHz case.

3 Conclusion
In this contribution, we provided more discussion on aspects related to RMSI delivery. Based on the discussion, the following proposals are given for consideration.

Proposal 1: For both TDMed and FDMed transmissions, the total bandwidth for RMSI and SS block transmission are confined within the initial active BWP.

Proposal 2: Whether to support different numerologies between SS block and RMSI may need further check on pre-sync performance in terms of timing/frequency offset. 
Proposal 3: SS block location should be indicated respective to the RMSI transmission. 

Proposal 4: PBCH should indicate one of two 30khz SS block mapping patterns in use for below-6GHz case.
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