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Introduction
To facilitate the offline discussion, this document provides a summary of the open issues and proposals on AI 6.1.2.2 “Remaining details on remaining minimum system information” from the tdocs submitted to this meeting [1-18]. 
Open Issues for Discussion
Q: Does NR support Non-slots (mini-slots) for RMSI?
Comments: 
Non-slots can be used to enable a faster RMSI delivery by allowing the FDM of NR-PDCCH/NR-PDSCH providing RMSI and SS Block in the same OFDM symbols.
[Samsung] The main motivation of supporting mini-slot for RMSI could be to allow for FDM of RMSI PDSCH and SS blocks, as mentioned by AT&T during the last meeting. BTW, the mini-slot terminology is not used any more in the control session, and hence suggest to revise the proposal to: 
· [bookmark: _GoBack]NR supports both slot and non-slot based transmissions for RMSI delivery

Offline agreement: 
· NR supports both slot and non-slot based transmissions for RMSI delivery
· For the non-slot based transmission, 2 and 4 OFDM-symbol duration for the RMSI PDSCH is supported
· FFS support of 7 symbol duration

Q: Does NR support FDM between SS/PBCH block and CORESET/NR-PDSCH?
Comments:
The following agreement was made in RAN1#90:
· Discuss further whether NR supports FDM between SS/PBCH block and CORESET/NR-PDSCH
· CORESET is designed at least for TDM

When there is sufficient system bandwidth, it is beneficial to FDM SSB with the RMSI to minimize beam sweeping time. 

Offline agreement:

· FDM between SS/PBCH block and CORESET/NR-PDSCH is supported.


[Samsung] We are fine with supporting FDM between SS/PBCH block and RMSI PDSCH/CORESET. The FDM’ed  RMSI PDSCH should be included in a separate bandwidth from the SS/PBCH block BW. Possible spec impacts to support the FDM seems to be limited, especially when initial active BWP can be configured such that the initial active BWP BW (for the RMSI CORSET/PDSCH and other CORESET/PDSCH for msg2,4, SIBx etc.). 


Q: What is the bandwidth for CORESET for RMSI scheduling and NR-PDSCH for RMSI?
Comments:

 RAN1 made the following agreement in RAN1#90, 
· For frequency location of CORESET for RMSI scheduling and NR-PDSCH for RMSI, 
· CORESET for RMSI scheduling and NR-PDSCH for RMSI does not have to be confined within the same BW of corresponding NR-PBCH
· Bandwidth for CORESET and NR-PDSCH for RMSI is confined within the UE minimum bandwidth for the given frequency band

There is a proposal to further confine the CORESET for RMSI scheduling and NR-PDSCH for RMSI within the initial active DL BWP.[Samsung] As we mentioned during another offline, the definition of initial active DL BWP is not clear yet, and we prefer not using this terminology yet. We are fine with the proposal below.

Potential offline agreement: 
The transmission for CORESET for RMSI scheduling and NR-PDSCH for RMSI is confined within the minimum UE bandwidth for for a given frequency band.


Q: Should the UE always assume the RMSI is QCL’ed with SSB transmission, or should the network indicate the QCL between SSB and RMSI?

Alt 1: UE always assume the RMSI is QCL’ed with SSB transmission;
Alt 2: UE can assume the RMSI is QCL’ed with SSB transmission if the network does not indicate otherwise;
Alt 3: The network always provides the QCL information to the UE.

For Alt.2 and 3, how does the network provide the indication? 
Option 1: In PBCH
Option 2: …

[Samsung] The proposal and discussion here seem to assume that a PBCH in an SS block indicates (Alt1) a single CORESET configuration, rather than (Alt2) all the CORESETs of a cell. The first thing we need to discuss could be whether which of (Alt1) or (Alt2) to support in NR. It seems that there are tradeoffs for these two alternatives, and decide one over the other. We are ok to support Alt1. 

In case Alt 1 is supported, we could support that the PDCCH DMRS in the CORESET indicated by a PBCH in an SS block is QCL’ed with the SS block. We are not sure of the benefits of any configurability about QCL. 

	Potential offline agreement: 

UE can assume the RMSI is QCL’ed with SSB transmission by default unless the network indicates otherwise in PBCH.

Q: What is the association between RMSI and SS Blocks in frequency domain in wideband operation?

Comments:

In wideband operation, SS blocks may be transmitted in multiple BWPs within a wideband carrier in the frequency domain. For reducing the overhead, there is a proposal that “A wide-band carrier with multiple frequency-separated SS Blocks can be configured with only one RMSI transmission.”


Potential offline agreement:
FFS

Q: Can the indication of the CORESET location be flexible to extend the location beyond e.g. the UE minimum bandwidth (or the BWP)?

Potential offline agreement:
FFS.

[Samsung] the CORESET location can be outside the PBCH BW of the SS block, but the CORESET BW should be confined within the UE minimum BW. The BWP (or initial active BWP) and the UE minimum BW mean different things in our point of view and it seems safer not to use terminology “BWP” yet. 

Q: How to indicate the CORSET configuration scheduling RMSI 

Comments: 

Due to the limitation of NR-PBCH size, it is important to consider how to indicate RMSI CORESET configuration with the tradeoff between the number of bits to indicate RMSI CORESET and the flexibility on RMSI CORESET configuration.  

· Option 1: predefined sets of configuration settings represented by a limited number of configuration selections:
· [3-4]bits for Sub-6 GHz
· [5-9] bits for above 6GHz
· [3-4]bits for all bands
· Option 2: configured explicitly by a set of individual parameters, such as bandwidth, duration, start timing, frequency position, etc.
· FFS: details for the explicitly indication 

Potential offline agreement: 
FFS
[Samsung] 
How to exactly map the information contents to bit field seem to be the secondary details and we could discuss this later, once we have better understanding on the information contents. We could discuss the next question below first. 

Q: How many RMSI CORESETs can be configured by a PBCH?

Proposal (to be discussed in PBCH/RMSI agenda):
Companies are encouraged to bring a full solution for the RMSI CORESET configuration in PBCH in the next meeting, considering the following alternatives on the number of CORESETs to be indicated in the PBCH in each SS block:
•        Alt 1: A PBCH in an SS block configures a single CORESET for RMSI
•        Note: This implies that the CORESET configuration could be SS-block specific
•        Alt 2: A PBCH in an SS block configures all the CORESETs for RMSI for the cell
•        Alt 3: A PBCH in an SS block configures multiple CORESETs (but not all the CORESETs for the cell) for RMSI

Q: What is the information should be included the CORSET configuration for RMSI?

Comments: 

NR-PBCH includes CORESET configuration information, e.g., the time/frequency resources of PDCCH, for RMSI scheduling. Initial Access session may need to provide the information contents of the RMSI CORESET although the details of the CORESET will be provided by the control session. 

Note: NR-PBCH includes another CORESET under discussion in the control session for the common search space of the control channel, which is not used for RMSI transmission. To avoid confusion, we  use “CORESET  for RMSI scheduling”, or simpler, “RMSI CORESET” to avoid the confusion. 

· CORESET monitoring occasions, at least includes RMSI CORESET monitoring window length and window offset.

Potential offline agreement:

The RMSI CORESET configuration should include the following information:
· the resource location in frequency domain
· Frequency offset of the CORESET center wrt the SS block 
· Frequency bandwidth
· the resource location in time domain
· Time offset(s) of the CORESET(s) wrt the SS block 
· Tme duration
· FFS: other information

[Samsung] The CORESET being discussed in the control session to be indicated in the PBCH is for common search space, and not only for RMSI transmission. Hence, my preference is to discuss “MIB configured CORESETs” here rather than limiting the use case here. Although the details need to be provided by the control session, we believe that the IA session could progress in this topic by specifying what information contents need to be indicated by the RMSI CORESET configuration field in the PBCH, and also rough range of the number of bits. In our point of view, the CORESET configuration should include at least the following:
· Frequency offset of the CORESET center wrt the SS block
· Time offset of the CORESET wrt the SS block
· CORESET time locations

Q: What is the RMSI transmission periodicity?

Potential offline agreement: 
· FFS: Periodicity
· Alt 1. The same as the periodicity of SSB transmission.
· Alt 2. Longer than the periodicity of SSB transmission
· FFS: Transmission interval (TTI)  of RMSI.
· FFS: CORESET monitoring occasions, at least includes RMSI CORESET monitoring window length and window offset.

[Samsung] The RMSI (or SIB1) transmission occasions were fixed in the RAN2 specs in LTE, and we are wondering if we could just keep the same method here. In addition, the discussion here could be more in general, i.e., instead of “RMSI transmission periodicity” we could discuss “RMSI transmission occasions.” Also we are not sure if this should be discussed in RAN1 or RAN2. The MIB-configured CORESET time locations (periodicity + offset) seems to be clearly a RAN1 topic, but “RMSI transmission occasions,” we probably need to consult to RAN2. 

Conclusion
This document provides a summary of the open issues and proposals on AI 6.1.2.2 “Remaining details on remaining minimum system information” based on the proposals submitted to this meeting [1-18]. 
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Appendix
Summary of the proposals from Tdocs [1 – 18].

	AT&T
R1-1716161
	Remaining details of RMSI delivery

Proposal 1: For a given band, the minimum carrier bandwidth and UE minimum bandwidth are the same.
Proposal 2: RMSI can be delivered using non-slot (i.e. mini-slot) based scheduling with PDSCH durations of 2 and 4 OFDM symbols.


	CATT
R1-1715786
	Remaining details on RMSI

Proposal 1: Besides RACH parameters, RMSI should at least include the remaining general SI, the remaining camping SI (information only needed for camping on a cell), the SI required to access the TRP/beam and to acquire TRP/beam-specific SI. i.e.,
· Hyper System Frame Number (HSFN)
· System bandwidth
· SS block periodicity
· PLMNs 
· Area ID
· Value tag
· Cell ID extension
· Cell barring information
· The other camping SI: all remaining information UE needs to camp on a cell including e.g. information allowing DL control channel monitoring, paging DRX, paging reception.
Proposal 2: As the payload size of NR PBCH is limited, index association with tables which include a pre-defined subset of CORESET configuration parameters for RMSI can be introduced.
Proposal 3: NR PBCH should provide the relative frequency position of the CORESET for RMST to that of SS Block.


	CMCC
R1-1716044
	Common CORESET Design for RMSI scheduling

Proposal 1: The number of CCE in one CORESET for RMSI scheduling is preferred to be equal to or larger than the maximal aggregation level of one NR-PDCCH.
Proposal 2: The common CORESET is confined within n BW of one NR-PBCH. FFS detailed value of n, e.g., 1, or 2, or 4, or other positive integer, which could be configured by MIB considering system bandwidth, UE capability support, maximal aggregation level etc.
Proposal 3: Both localized and distributed resource mapping are considered for CORESET for RMSI scheduling.
Proposal 4: Common CORESET have the same beam number as SS block per SS burst set, in a RMSI delivery period.
Proposal 5: Common CORESET time/frequency location could be configured by MIB explicitly or by a predefined function of cell ID implicitly 


	Ericsson
R1-1716151
	NR delivery of remaining minimum system information

· Proposal 1	NR-PDSCH carrying the remaining minimum system information is transmitted with a certain periodicity with different redundancy versions if multiple transmissions within the TTI.
· Proposal 2	The periodicity of NR-PDSCH carrying RMSI is equal to the periodicity of the SS Block transmission (e.g. 5, 10, 20, 40, 80, 160 ms) or lower.
· Proposal 3	In case a single TTI is used for the RMSI irrespective of the SS Block periodicity then this TTI should at least be 160 ms.
· Proposal 4	RMSI transmissions can be both frequency-multiplexed as well as time-multiplexed with SS Block transmissions.
· Proposal 5	RMSI transmissions can occur in mini-slots as well as in normal slots.
· Proposal 6	A wide-band carrier with multiple frequency-separated SS Blocks can be configured with only one RMSI transmission.
· Proposal 7	NR should support at least two different delivery mechanisms for the NR-PDCCH / NR-PDSCH carrying the RMSI: (1) Non-spatially QCL with SS Block (e.g. for omnidirectional or wide beam transmission), and (2) Spatially QCL with SS Block (e.g. for analogue beam sweeping of narrow beams).
· Proposal 8	The NR-MIB contains a QCL-bit related to the RMSI transmission which indicates to the UE if the RMSI transmission is spatially QCL with the SS Block or not.


	ETRI
R1-1715757
	Remaining details on remaining minimum system information

Proposal 1: The following information should be included in the RMSI.
· All information for OSI transmission
· Information on multiple SS/PBCH blocks transmission for wideband CC
· SS burst set periodicity
· Information related with wideband operation (an offset from PRB 0 to the lowest PRB of the SS/PBCH block)
· Multiple values of ‘SS block transmit power’ (if supported)
· Other information is not precluded.
Proposal 2: Support FDM between SS/PBCH block and CORESET/NR-PDSCH as long as the following condition is satisfied.
· The entire occupied bandwidth by FDM between SS/PBCH block and CORESET/NR-PDSCH for at least RMSI is confined within the UE minimum bandwidth for the given frequency band.


	Guangdong OPPO Mobile Telecom.
R1-1715699
	Discussion on the RMSI delivery

Proposal 1: The bandwidth for CORESET for RMSI scheduling and NR-PDSCH for RMSI is either confined within the same bandwidth of NR-PBCH or has fixed frequency relation to the bandwidth of NR-PBCH.  
Proposal 2: 1 bit in NR-PBCH to indicate whether CORESET for RMSI scheduling and NR-PDSCH for RMSI is confined within the same BW of corresponding NR-PBCH.


	Huawei, HiSilicon
R1-1715388
	RMSI Delivery

Proposal 1: The CORESET for RMSI scheduling and NR-PDSCH carrying RMSI are confined within an initial active DL bandwidth part configured by PBCH.
Proposal 2: To support floating sync, the frequency offset between the sync raster and the closest PRB for RMSI should be signaled to the UE in PBCH, where the closest PRB is predefined as the one with the smallest offset between the sync raster and PRB boundary.
Proposal 3: A distributed mapping pattern for the CORESET for RMSI within the initial active bandwidth part should be supported.
Proposal 4: A flexible configuration that includes FDM, TDM or combination of both, carried by PBCH should be supported.
Proposal 5: The CORESET configuration for RMSI includes at least the following parameters
· Frequency location of CORESET(s) including starting position, frequency pattern of the CORESET in frequency domain etc.
· Size of the CORESET
· Time occasion of CORESET(s) including time location information etc. 


	Intel Corporation
R1-1716278
	RMSI Contents and Delivery Mechanism

Proposal 1:
· Each SS block is associated with RMSI. The NR PBCH does not contain any signaling that indicates lack of RMSI.

Proposal 2:
· UE minimum bandwidth in the context of confinement of RMSI and CORESET containing PDCCH scheduling RMSI is defined bandwidth that all UEs must support regardless capability.

Proposal 3:
· In above 6 GHz for compressed indication of actually transmitted SS blocks down select between the following alternatives:
· Group-Bitmap + Bitmap in Group;
· Bitmap in Group + The number of actually transmitted Groups (with fixed starting index of Group);
· The number of actually transmitted SS/PBCH blocks + starting index + gap between two consecutive SS/PBCH blocks.

Proposal 4:
· In case, a CC transmits multiple SS Block in different frequencies within the CC, UE is informed of all actual SS Block transmissions in a wideband CC. FFS on how this would be signaled.


	InterDigital, Inc.
R1-1716459
	On Remaining Issues for Remaining Minimum System Information Delivery

Proposal 1: SCS of paging may be the same as SCS of RMSI indicated by NR-PBCH to reduce numerology switching points. In case of different numerologies between RMSI and Paging, SCS of data and/or control channel for Paging may be indicated via RMSI.
Proposal 2: Beam associated with SS block may be used for transmission of RMSI and corresponding PDCCH.

	Lenovo, Motorola Mobility
R1-1715536
	Discussion on RMSI delivery

Proposal 1: If the system bandwidth is not transmitted in NR-PBCH, the frequency location of CORESET can be indicated in relative offset with respect to the NR-PBCH, otherwise it can be indicated with absolute frequency location.
Proposal 2: The frequency resource allocation for PDSCH carrying RMSI can be indicated in relative offset respect to CORESET or NR-PBCH if the system bandwidth is not available before PDSCH decoding. Otherwise if the system bandwidth information is carried by NR-PBCH or common PDCCH, it can be indicated with absolute frequency location. 
Proposal 3: To avoid another round of beam sweeping for RMSI, FDM between SS block and CORESET/PDSCH for RMSI should be supported if the BW allows.
Proposal 4: The beam specified contents in RMSI such as transmit power of the SS block can be transmitted on a subset of beams.


	LG Electronics
R1-1715842
	RMSI delivery and CORESET configuration

Proposal 1: 
· Within initial active DL/UL BWP pair, NR system operates initial access procedure for SS/PBCH block transmission, system information delivery, RACH procedure (i.e. Msg1, Msg2, Msg3 and Msg4 transmission), if UE can operate within the bandwidth of initial active DL/UL BWP.
Proposal 2: 
· At least for the initial active DL BWP, it is defined that the bandwidth of initial active DL BWP is wider than the bandwidth of SS/PBCH block, and is equal to or smaller than a certain DL bandwidth of NR that all UE can support in each frequency range. (e.g. For below 6GHz frequency range, the bandwidth of the BWP is from 5MHz to 20MHz)
· Also, for the initial active UL BWP, it is defined that the bandwidth of initial active UL BWP is wider than the bandwidth of PRACH preamble, and is equal to or smaller than a certain bandwidth of NR that all UE can support in each frequency range. 
Proposal 3: 
· The information for initial active DL BWP (e.g. offset from PRB 0 to SS/PBCH block, maximum number of PRB, etc.) is configured by PBCH.
· It is assumed that the bandwidth of initial access DL BWP is same with the bandwidth of common CORESET.
· The information for initial active UL BWP related information is configured in the RMSI.
Proposal 4: 
· For the initial active DL/UL bandwidth part, two numerologies (i.e. 15kHz and 30kHz SCS) are used at below 6GHz frequency range, and other two numerologies (i.e. 60kHz and 120kHz) are used at above 6GHz frequency range.
Proposal 5: 
· CORESET information including frequency resource (i.e. bandwidth, frequency location), time resource (i.e. stating OFDM symbol, time duration), common search space monitoring parameters (i.e. monitoring periodicity, offset, duration) can be defined in PBCH contents. Also, detail parameters or bit sizes can be followed by the discussion result of DL control channel design.
Proposal 6: 
· In PBCH contents, about 11bits can be designated for indication of numerology, bandwidth, and CORESET information.


	MediaTek Inc.
R1-1716205
	Discussion on RMSI transmission

Proposal 1: At least for the case of TDM between SS-block and RMSI, the configuration of initial active DL bandwidth part is the same as that for RMSI and its corresponding CORESET, signalled in PBCH.
Proposal 2: For the case of FDM between SS-block and RMSI, NR can support SS-block and RMSI transmissions confined within the initial active DL bandwidth part signalled in PBCH.
Proposal 3: FFS for the case of FDM between SS-block and RMSI with accumulated bandwidth exceeding UE minimum bandwidth.
Proposal 4: The configuration of initial active UL bandwidth part is signalled in RMSI and includes RACH resources for initial access.


	Nokia, Nokia Shanghai Bell
R1-1716525
	On Remaining System Information Delivery

Proposal: RMSI carries SS burst set periodicity information for intra-frequency layer. 
Also to facilitate the resource reservation e.g. for RACH we propose as follows:
Proposal: RMSI carries information about the actually transmitted SS blocks of the cell.
Proposal: Use indication method for actually transmitted SS blocks so that 16 bit bitmap indicates the active groups and one 4 bit bitmap for the used locations. 
In order to enable efficient beam sweeping mechanism it is proposed that:
Proposal: Support configurable time-frequency domain allocation for PDSCH carrying RMSI.
Proposal: Support larger frequency domain allocations for RMSI than 24 PRBs (equivalent to SS block bandwidth), e.g. 48 PRBs. 
Proposal: Consider whether RMSI could be partitioned into multiple transmission blocks, especially in case of multi-beam transmission used for RMSI.  


	NTT DOCOMO, INC.
R1-1716071
	Discussion on remaining details on RMSI delivery

Proposal 1: NR-PBCH carries 4 bits indication for CORESET configuration information.
·  Limited combinations of bandwidth, duration, start timing and frequency position of CORESET that enable both TDM and FDM between SS/PBCH block and CORESET/RMSI are supported.
· Different combinations are supported between SS/PBCH block SCS of 15/30/120 kHz and SS/PBCH block SCS of 240 kHz

Proposal 2: In case of above 6 GHz, NR-PBCH carries [5 – 9] bits indication for additional information on CORESET time/frequency location.
· This additional information indicates reference SS/PBCH block time/frequency location for CORESET configuration information.


	Qualcomm Incorporated
R1-1716380
	Remaining system information delivery consideration

Proposal 1: For RMSI PDCCH/PDSCH rate matching, one of the following options is selected:
· Option 1: UE assumes PDCCH/PDSCH is rate matched around all potential SS blocks
· Option 2: NW ensures allocating resources not used by actual SS block transmission only, i.e., UE assumes the indicated resource for PDCCH/PDSCH is available
Proposal 2: gNB transmits SS blocks and RMSI using the same set of beams in multi-beam systems.
Proposal 3: PBCH carries the periodicity and the slot location of RMSI grant corresponding to the number of actually transmitted SS blocks in a SS burst set for above-6GHz.
Proposal 4: RMSI common search space is defined by the following metrics:
· Numerology of CCE/search space, which also provides the slot structure (e.g., slot length)
· Bandwidth of search space
· Symbol indices in a slot
· Center frequency of search space
· Periodicity of RMSI

Proposal 5: Common search space is allocated relatively from the center of the synchronization signals.


	Samsung
R1-1715910
	Remaining details on remaining minimum system information delivery

Proposal 1: RMSI configuration in MIB should be able to configure multiple CORESETs respectively corresponding to the actually transmitted SS blocks.
· UE may assume QCL in large scale parameters (e.g., spatial parameter) between a detected SS block and PDCCH in a corresponding CORESET.
Proposal 2: CORESET configuration in MIB in an SS block indicates a single CORESET whose PDCCH DMRS is QCL’ed with the SS block at least in spatial parameters. 
· Note: This implies that different SS blocks may indicate different CORESETs. 
Proposal 3: A single BW is configured in MIB by means of a frequency offset. The single BW is to transmit these signals according to the MIB configured numerology, i.e., MIB configured CORESET, RMSI, RMSI configured CORESET, msg2/4 for initial access, broadcast OSI, etc.
· The candidate values to indicate the frequency offset include at least ‘0’, and other values that corresponds to BWPs non-overlapping with the SS block BW. 
· The number of bits for the frequency offset is limited to [2] bits. 
Proposal 4: Following parameters are supported for configuration of CORESET for RMSI scheduling:
· Frequency information: 0-2 bits of number of PRBs for a CORESET, 2 bit frequency offset
· Timing information: slot location of CORESET, OFDM symbol locations of a CORESET


	vivo
R1-1715608
	Discussion on Remaining Minimum System Information

Proposal 1: RMSI CORESET configurations should be jointly designed with DL numerology indicator in MIB; and Table 1 and Table 2 are recommended for RMSI CORESET configuration.
Proposal 2: The following optimization aspects for RMSI CORESET configuration should be considered for flexible network deployment:
· Extend the time duration of RMSI CORESET configuration to 4 OFDM symbols
· Unused PRBs in SS block for RMSI CORESET
· Share one common RMSI CORESET for SS block repetition.
Proposal 3: Multiple RMSI periodicities and RMSI transmission intervals should be supported in NR.
Proposal 4: Following information can be configured for RMSI CORESET configuration by MIB:
· Periodicity and transmission interval of RMSI.
· CORESET monitoring occasions, at least includes RMSI CORESET monitoring window length and window offset.


	ZTE, Sanechips
R1-1715378
	Remaining details of RMSI

· Proposal 1: Due to the long time-domain duration, the discontinuous RMSI block position should be supported to not block the other transmissions.
· Proposal 2: The symbol number of RMSI PDSCH in each beam direction for another round of beam sweeping should be configurable to support the reduction of duration for another round beam sweeping. 
· Proposal 3: To reduce the duration for another round beam sweeping for RMSI, multiple multiplexing mode for RMSI should be supported, and which multiplexing mode is selected should be decided by the gNB.
· Proposal 4: To reduce the complexity of PDCCH blind detection, QCL association between RMSI and SS blocks should be supported for delivery of RMSI.
· Proposal 5: Scheduling flexibility for RMSI delivery should be supported; one group of RMSI blocks is associated to one SS block. 






