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Introduction
At 3GPP meeting RAN1#90bis, the following agreements were made:
Agreements:
· UE minimum bandwidth in the context of confinement of RMSI and CORESET containing PDCCH scheduling RMSI is defined as the largest bandwidth that all UEs must support regardless of UE capability, which is at least no less than the SS/PBCH bandwidth.
· Bandwidth for RMSI and and CORESET containing PDCCH scheduling RMSI supports at least the same bandwidth as SS/PBCH (e.g.,[24 PRBs]).
· Note: The UE minimum bandwidth will be finally determined by RAN4.
Agreements:
· The initial active DL BWP is defined as frequency location and bandwidth of RMSI CORESET and numerology of RMSI.
· PDSCH delievering RMSI are confined within the initial active DL BWP
Agreements:
· UE assumes the DMRS of NR-PDCCH transmitted in the CORESET for RMSI and the DMRS of NR-PDSCH for RMSI/broadcast OSI is QCLed with the corresponding  SS/PBCH block
· FFS: On the details on the associations between SS blocks and monitoring windows (if introduced) for RMSI CORESETs/broadcast OSI .
Agreements:
· NR supports FDM transmission of QCLed SS/PBCH block and RMSI (CORESET/NR-PDSCH), when
· there is no latency requirement for UE to acquire RMSI if the combined bandwidth for SS/PBCH block and RMSI (CORESET/NR-PDSCH) exceeds the UE capability, and
· the number of RMSI CORESETs to monitor within a slot is 1, and 
· the number of slots of a CORESET corresponding to an SS/PBCH block is 1 within a monitoring window for RMSI CORESET (NR-PDCCH)
· FFS: whether the number of slots of a CORESET corresponding to an SS/PBCH block can be larger than 1

In this contribution, we discuss the remaining issues on RMSI delivery, including the association between SS blocks and RMSI and RMSI PDCCH monitoring window configuration.
Discussion 
Association between SS blocks and the corresponding RMSI
It was agreed that multiple SS/PBCH blocks can be transmitted within the bandwidth of a wideband carrier [5]. However, how to transmit the RMSI in wideband operation is still undecided. There are two options for RMSI transmission in wideband operation as shown in Figure 1.


             
(1-a)						(1-b)
Figure 1: RMSI transmission is wideband operation.
As shown in Figure 1-a, each SS block in wideband carrier has an associated RMSI in the same bandwidth. After UE detected a SS block, it will try to decode the associated RMSI of this SS block. This option can reduce the initial access delay, however the RMSI overhead may be large. This one-to-one mapping scheme allows the UEs to access the cell after detected any SS block within the wideband carrier.
For the second option as shown in Figure 1-b, multiple SS blocks are associated to a common RMSI. There are two alternatives for UE to receive the RMSI. Alt 1: indicate the lack of associated RMSI for this SS block in PBCH. Alt 2: indicate the information of the common RMSI. For alt 1, after the UE detected a SS block, if the PBCH indicates that there is no an associated RMSI for this SS block, the UE will try to search for other SS block until the UE finds an associated RMSI. This will increase the UE access delay. For alt 2, the PBCH will carry the information of RMSI configuration, e.g. the RMSI CORESET configuration and the frequency location relative to this SS block. Because there are many possible locations of SS blocks, this will incur heavy overhead in PBCH and may not be practical. 
Proposal 1: One-to-one mapping between SS block and RMSI is supported, each SS block within the wideband carrier allows the UEs to access the cell.
RMSI PDCCH monitoring window configuration
According to the agreements made in 3GPP RAN1#90bis [6], the RMSI PDCCH monitoring window associated with a SS/PBCH block has been introduced. The monitoring window period, e.g. y ms, and monitoring window length, e.g. 1/2/4 slots, should be specified.
	Agreements:
· There is an RMSI PDCCH monitoring window associated with an SS/PBCH block, which recurs periodically.
· Each window has duration of x consecutive slot(s).
· FFS: x is e.g., 1/2/4
· FFS: whether x is frequency band dependent
· FFS: whether x is configured in PBCH.
· The period, y, of the monitoring window can be the same as or different from the period of the SS/PBCH block burst set.
· FFS: y is e.g., 10/20/40/80/160 ms
· FFS: whether y is frequency band dependent
· FFS: whether y is configured in PBCH
· FFS: whether y is dependent on RMSI TTI
· FFS: whether there is a dependency between the period of the monitoring window and the period of the SS/PBCH block burst set.
· FFS: whether it is allowed to configure the overlapping monitoring windows associated with different SS/PBCH blocks
· FFS: Monitoring window time offset 
· From RAN1’s perspective, the considered values of the RMSI TTI for down-selection are 80ms and 160ms.
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




· RMSI PDCCH monitoring window duration
In LTE, SIB1 is transmitted at fixed time occasions and with a fixed periodicity. However, in NR the RMSI should be transmitted with beam sweeping manner in multi-beam operation. It is important to give some RMSI scheduling flexibility to the gNB especially for analog beamforming system, because the transmission of RMSI will restrict the data scheduling in the same slot with RMSI. It is desirable that the RMSI PDCCH monitoring window associated with a SS block can span multiple CORESET instances. These multiple CORESET instances should be QCLed with the associated SS block as shown in Figure 2.


Figure 2: RMSI monitoring window
The length of monitoring window will impact the decoding complexity and power consumption of UEs. UEs only need to receive the RMSI in the monitoring window, and it can reduce the decoding complexity and the power consumption of UEs. So the tradeoff between scheduling flexibility and decoding complexity and power consumption of UEs should be considered when selecting the number of slots for the monitoring window. To reduce the signaling overhead of PBCH, the PDCCH monitoring window duration, e.g. 2 or 4 slots, should be directly defined by the specification. 
Proposal 2: Support multiple RMSI CORESET occasions within the RMSI PDCCH monitoring window.
Proposal 3: The duration of RMSI monitoring window should be directly defined by the specification.
· RMSI PDCCH monitoring window period
In LTE, the TTI of SIB1 is 80ms. Within each TTI the SIB1 are transmitted at a regular interval of 20ms, it is beneficial for SIB1 reception because the soft combining of SIB1 can be supported. In NR the RMSI soft combining should be also considered. Multiple RMSI transmissions within one RMSI TTI should be allowed. However, considering different deployment scenarios and requirements of NR, the periodicity of RMSI should be much flexible. For example, the network can configure shorter periodicity to reduce the initial access delay and longer periodicity if the system overhead and power consumption are critical for the scenario.
It was agreed in 3GPP RAN1#90bis that ‘the considered values of RMSI TTI for down-selection are 80ms and 160ms’[6]. Considering the same soft combining gain as LTE, the periodicity of monitoring window should be no larger than 20ms if the RMSI TTI is 80ms and no larger than 40ms if the RMSI TTI is 160ms. The periodicity of monitoring window can be configured in PBCH; 1 bit can be used for RMSI TTI of 20ms to indicate the periodicity from {10ms, 20ms}, and 2 bits can be used for RMSI TTI of 160ms to indicate the periodicity from {10ms,20ms,40ms}.
Proposal 4: The periodicity of monitoring window is configured in PBCH, and the number of bits is dependent on the RMSI TTI.
Conclusions
In this contribution, we provide our views on RMSI delivery and the following proposals are made:
Proposal 1: One-to-one mapping between SS block and RMSI is supported, each SS block within the wideband carrier allows the UEs to access the cell.
Proposal 2: Support multiple RMSI CORESET occasions within the RMSI PDCCH monitoring window.
Proposal 3: The duration of RMSI monitoring window should be directly defined by the specification.
Proposal 4: The periodicity of monitoring window is configured in PBCH, and the number of bits is dependent on the RMSI TTI.
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