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Issues related to the delivery of remaining minimum system information (RMSI) were discussed in the last meeting and e-mail discussion. The following agreements were made [1]. 
	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: (after e-mail discussion)
· (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.


[bookmark: _Toc497414085][bookmark: _Toc497414087][bookmark: _Toc497414088]In this contribution, we will further discuss the delivery of remaining minimum system information (RMSI), including the DL bandwidth combining the SS/PBCH block and initial active DL BWP, RMSI CORESET(s) Configuration, RMSI PDCCH monitoring window configuration, etc. 
DL bandwidth combining the SS/PBCH block and initial active DL BWP
The issues on a DL bandwidth combining the SS/PBCH block and initial active DL BWP (IAD BWP) and the frequency relationship between the SS/PBCH block and the IAD BWP have been raised in previous meeting. As shown in Figure 1, the SS/PBCH block is confined within the minimum carrier BW. The IAD BWP needs to be confined within the UE minimum BW. The frequency offset Y between SSB and IAD BWP is configurable in MIB. Hence, X is not based on the UE minimum BW or the minimum carrier BW. It is obvious that the value of X is limited by the actual channel bandwidth, i.e. the only limitation is that X should be equal to or less than the actual channel bandwidth. But for the case that there is enough channel bandwidth, it is unnecessary to limit X to a small part of the actual channel bandwidth. The only effect is that UE RF retuning will be required for the UE with smaller RF bandwidth than X. 
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Figure 1: Frequency relationship between SS/PBCH block and IAD BWP and DL bandwidth X combining them
Observation 1: There is no motivation to limit 'X' into UE minimum BW or minimum carrier BW.
RMSI CORESET(s) Configuration
Bandwidth
As captured in the following agreement in the 90bis meeting, the bandwidth of the RMSI CORESET in no less than the SS/PBCH bandwidth and no more than the minimum UE bandwidth. 
	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 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.


On the one hand, the delivery of RMSI CORESET should be supported by all networks no matter which bandwidth that is configured. Also minimum carrier bandwidth based RMSI CORESET transmission should be supported as one option. On the other hand, for reducing the overhead of the number of symbols occupied by the RMSI CORESET, which may save RMSI CORESET sweeping duration, the largest RMSI CORESET bandwidth, i.e. the UE minimum bandwidth should also be supported. Hence, the following two typical options of RMSI CORESET bandwidth should be supported: 
· minimum carrier bandwidth
· UE minimum bandwidth
There is no obvious motivation to support other values between the above two options. For signaling reduction of PBCH, 1 bit is enough for RMSI CORESET bandwidth configuration. 
Proposal 1: For RMSI CORESET bandwidth indication, 1 bit should be introduced in PBCH for indicating between the following two options:
· Option 1: minimum carrier bandwidth
· Option 2: UE minimum bandwidth
· Note: The UE minimum bandwidth will be finally determined by RAN4.
Frequency position
For the frequency position of RMSI CORESET, it is defined as the frequency offset relative to the SS/PBCH block. But signaling overhead is a big issue for realizing a fully flexible frequency position indication. So some typical positions should be identified. Another issue that needs to be considered is the frequency relationship between the RMSI CORESET and the SS/PBCH block. As discussed in section 2, there is no motivation to limit 'X' into UE minimum BW or minimum carrier BW. Especially for the case that different SCSs are adopted by RMSI CORESET and SS/PBCH block, different BWPs for RMSI CORESET and SS/PBCH block transmission will be beneficial for reducing UE complexity. 
Therefore, we propose to determine the frequency position of RMSI CORESET by considering the SCS relationship between RMSI CORESET and SS/PBCH block, i.e. 
· Relationship 1: for the case that a same SCS is used for both the RMSI CORESET and the SS/PBCH block, the RMSI CORESET and the SS/PBCH block are included in a BWP, i.e. the IAD BWP; 
· Relationship 2: for the case that different SCSs are used for the RMSI CORESET and the SS/PBCH block, the RMSI CORESET and the SS/PBCH block are located in different BWPs. If the minimum carrier bandwidth is used for the RMSI CORESET transmission, the RMSI CORESET and the SS/PBCH block are included in a BWP, but in different slots.
As shown in Figure 2, four different cases are given and described as follows: 
· Case 1: the lower frequency boundary of the RMSI CORESET is lower than the SSB lower frequency boundary by offset, i.e. the centre frequency offset between SS/PBCH block and the RMSI CORESET is (BWCORESET-BWSSB)/2-offset;
· Case 2: the higher frequency boundary of the RMSI CORESET is higher than the SSB higher frequency boundary by (12*SCcarrier-offset), i.e. the centre frequency offset between SS/PBCH block and the RMSI CORESET is (BWCORESET-BWSSB)/2-(12*SCcarrier-offset);
· Case 3: the higher frequency boundary of the RMSI CORESET is lower than the SSB lower frequency boundary by offset, i.e. the centre frequency offset between the SS/PBCH block and the RMSI CORESET is (BWCORESET+BWSSB)/2+offset;
· Case 4: the lower frequency boundary of the RMSI CORESET is higher than the SSB higher frequency boundary by (12*SCcarrier-offset), i.e. the centre frequency offset between the SS/PBCH block and the RMSI CORESET is (BWCORESET+BWSSB)/2+(BWcarrier-RB-offset);
· Note that the offset is the frequency domain width between the SS/PBCH block PRB boundary and the carrier PRB grid. BWCORESET represents the bandwidth of RMSI CORESET; BWSSB represents the bandwidth of the SS/PBCH block; BWcarrier-RB represents the frequency width of an RB with carrier SCS.
For the above four cases, Case 1 and Case 2 correspond to SCS relationship 1, and Case 3 and Case 4 corresponds to SCS relationship 2. Since the SCS relationship between SS/PBCH block and RMSI CORESET can be obtained in PBCH, it is enough to use just 1 bit to indicate the frequency position of RMSI CORESET under different SCS relationships. 


Figure 2: Four cases for specific frequency position of RMSI CORESET
Proposal 2: 1 bit can be used to indicate the frequency position of the RMSI CORESET under different SCS relationships (between SSB and RMSI).
OFDM symbols of RMSI CORESET in a slot
Some simulations on the performance of RMSI PDCCH reception under different resource configuration have been made by considering different bandwidth configurations of RMSI CORESET. The following three configurations have been considered: 
· Configuration 1: FDM between RMSI (CORESET and PDSCH) and SS/PBCH block;
· Configuration 1-1: 3 RBs of each symbol in SS/PBCH block will be configured for RMSI CORESET 
· Configuration 1-2: 9 RBs of the PSS symbol and 5 RBs of the other 3 symbols in SS/PBCH block will be configured for RMSI CORESET, potential power boosting of PSS may be affected
· Configuration 2: TDM between RMSI CORESET and SS/PBCH block within the same SS/PBCH block slot, FDM between RMSI PDSCH and SS/PBCH block within the same SS/PBCH block slot;
· Configuration 3: TDM between RMSI (CORESET and PDSCH) and SS/PBCH block in different slots.
· Configuration 3-1: 7 symbols based RMSI PDSCH transmission
· Configuration 3-2: slot based RMSI PDSCH transmission 


Figure 3: Example of different configurations of RMSI transmission
The resource size of each configuration under different resource configuration is shown in Table 1. Wherein, 5 MHz corresponds to minimum carrier bandwidth for frequency bands around 4 GHz, and 20 MHz is assumed as UE minimum bandwidth for frequency bands around 4 GHz. 
Table 1: Description of resource size of different configurations (4 GHz)
	
	5 MHz CORESET BW
	20 MHz CORESET BW

	
	RMSI PDCCH
	RMSI PDSCH
	RMSI PDCCH
	RMSI PDSCH

	Configuration 1-1
	2 CCE
(3 RB*4symbol)
	8 RB
	8 CCE
(48 RB*1symbol)
	296 RB

	Configuration 1-2
	4 CCE
(9 + 5 +5 +5) RB
	-
	
	

	Configuration 2
	4 CCE
(24 RB*1symbol)
	20 RB
	8 CCE
(48 RB*1symbol)
	344 RB

	Configuration 3-1
	8 CCE
(24 RB*2 symbol)
	127 RB
	8 CCE
(48 RB*1symbol)
	694 RB

	Configuration 3-2
	8 CCE
(24 RB*2 symbol)
	302 RB
	8 CCE
(48 RB*1symbol)
	1436 RB


Note: the number of RBs occupied by RMSI PDSCH is calculated by subtracting RMSI PDCCH RBs from total number of RBs.
The other specific simulation assumption can be found in the appendix. Performance comparison curves are shown in Figure 4 and Figure 5. 
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Figure 4: Simulation results of RMSI PDCCH(4 GHz)
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Figure 5: Simulation results of RMSI PDSCH (4 GHz), note that it is not possible to carry 250 bits RMSI payload by configuration 1
The following conclusions can be made from the above simulation result: 
· For minimum carrier bandwidth (5 MHz) based RMSI CORESET transmission, configuration 3 can give a better performance compared with the other two configurations, i.e. TDM between RMSI CORESET and SS/PBCH block in different slots is a optimized for delivering RMSI CORESET under minimum carrier bandwidth (5 MHz) based configurations.
· For minimum carrier bandwidth (20 MHz) based RMSI CORESET transmission, same performance can be found for three configurations. For time domain overhead reduction of RMSI CORESET sweeping transmission, configuration 1 (FDM between RMSI CORESET and SS/PBCH block) can be considered as an optimized configuration.
· For minimum carrier bandwidth (5 MHz) based RMSI PDSCH transmission, both configuration 1 and configuration 2 cannot provide an acceptable performance of RMSI PDSCH reception. Slot based transmission under configuration 3 should be considered. 
· For UE minimum bandwidth (20 MHz) based RMSI PDSCH transmission, configuration 3-1 can provide a good enough performance of RMSI PDSCH reception. So that a slot can be configured for two RMSI transmission. 7 symbols based transmission under configuration 3 should be considered. 
Observation 2: TDM between RMSI CORESET and SS/PBCH block in different slots is best for minimum carrier bandwidth (5MHz) based RMSI CORESET transmission.
Observation 3: FDM between RMSI CORESET and SS/PBCH block) can be considered the best configuration for minimum carrier bandwidth (20MHz) based RMSI CORESET transmission.
Observation 4: Both configuration 1 and configuration 2 cannot provide an acceptable performance of RMSI PDSCH reception for minimum carrier bandwidth (5MHz) based RMSI PDSCH transmission.
Observation 5: For minimum carrier bandwidth, configuration 3-2, i.e. slot based RMSI PDSCH transmission should be considered.
Observation 6: For UE minimum bandwidth, configuration 3-1, i.e. 7 symbols based RMSI PDSCH transmission should be considered.
Based on the discussion above, the following three types of RMSI CORESET time transmission resource are defined by considering whether to transmit RMSI CORESET in slots with SS/PBCH blocks.
· RMSI CORESET transmitted only in slots with SS/PBCH blocks
· RMSI CORESET transmitted only in slots without SS/PBCH blocks
· RMSI CORESET transmitted both in slots with and without SS/PBCH blocks
For the case RMSI CORESET is transmitted in both slot with and without SS/PBCH block, the resource after 5ms SS/PBCH block window will also be used under the 5ms SS/PBCH block periodicity. As the actual periodicity of SS/PBCH burst set will not be indicated in PBCH, so the time/frequency resource, containing symbols and RBs, occupied by RMSI CORESET will follow the same rule. From the UE side, it can assume that there are always 'pseudo SS/PBCH blocks' transmitted after 5ms SS/PBCH block window, and rate matching should be done based on 'pseudo SS/PBCH blocks'. So the first two cases can share configuration of RMSI CORESET symbols.
For the case RMSI CORESET is only transmitted in slots without SS/PBCH blocks, the time/frequency resource in a slot for RMSI CORESET transmitting can be different from the case when the RMSI CORESET is transmitted in slots with SS/PBCH block. 
The RMSI CORESET symbols configuration examples listed in the appendix 8.2 can be further considered. 
These specific configurations can be further divided into different 'configuration sets'. Based on the value of other parameters, such as, bandwidth of RMSI CORESET, SCS relationship between RMSI CORESET and SS/PBCH block, RMSI CORESET transmission in slot with or without SS/PBCH block, etc, different  'configuration sets' can be selected. Table 2 to 4 show different 'configuration sets' as examples. 
· As discussed in section 3.2, for the case that different SCSs used for RMSI CORESET and SS/PBCH block, RMSI CORESET and SS/PBCH block are located in different BWPs or in the same BWP but different slots. Table 4 will be adopted for further indicated. Otherwise, Table 2 or Table 3 will be used. 
· For different bandwidth configuration of RMSI CORESET, the optimal multiplexing modes will be different. Table 2 will be adopted under the case minimum carrier bandwidth is used for RMSI transmission. Accordingly, Table 3 will be adopted under the case UE minimum bandwidth is configured for RMSI transmission. 
Table 2: Configuration set for TDM between RMSI CORESET and SS/PBCH block, and RMSI CORESET transmitted both in slots with and w/o SS/PBCH blocks
	Index
	Number of CORESET OFDM Symbols
	15kHz/30kHz(pattern 2)
	30kHz(pattern 1)/120kHz

	000
	1
	(1) in Figure 12
	(1) in Figure 13

	001
	1
	(2) in Figure 12
	(2) in Figure 13

	010
	1
	(3) in Figure 12
	(3) in Figure 13

	011
	1
	(4) in Figure 12
	(4) in Figure 13

	100
	2
	(5) in Figure 12
	(5) in Figure 13

	101
	2
	(6) in Figure 12
	(6) in Figure 13

	110
	2
	(7) in Figure 12
	(7) in Figure 13

	111
	2
	(8) in Figure 12
	(8) in Figure 13



Table 3: Configuration set for FDM between RMSI CORESET and SS/PBCH block, and RMSI CORESET transmitted both in slots with and w/o SS/PBCH blocks
	Index
	Number of CORESET OFDM Symbols
	15kHz/30kHz(pattern 2)
	30kHz(pattern 1)/120kHz

	000
	1
	(9) in Figure 12
	(9) in Figure 13

	001
	2
	
	

	010
	3
	
	

	011
	4
	
	

	100
	1
	(10) in Figure 12
	(10) in Figure 13

	101
	2
	
	

	110
	3
	
	

	111
	4
	
	


Table 4: Configuration set for TDM between RMSI CORESET and SS/PBCH block, and RMSI CORESET transmitted only in slots without SS/PBCH blocks
	Index
	Number of CORESET OFDM symbols
	15kHz/30kHz(pattern 2)
	30kHz(pattern 1)/120kHz

	000
	1
	(1) in Figure 14

	001
	2
	(2) in Figure 14

	010
	1
	(3) in Figure 14

	011
	2
	(4) in Figure 14

	100
	1
	(5) in Figure 14
	(1) in Figure 15

	101
	2
	(6) in Figure 14
	(2) in Figure 15

	110
	1
	(7) in Figure 14

	111
	2
	(8) in Figure 14


Proposal 3: Different 'configuration sets' of RMSI CORESET symbols can be defined by considering parameters such as bandwidth of RMSI CORESET, SCS relationship between RMSI CORESET and SS/PBCH block, RMSI CORESET transmission in slot with or without SS/PBCH block, etc. 
Proposal 4: 3 bit can be introduced for further indicating specific RMSI CORESET symbols configuration within 'configuration sets'. 
Time domain location of RMSI CORESET occasion
An RMSI CORESET occasion is comprised of the RMSI CORESETs of all SS/PBCH blocks. Predefined time domain location can be considered as follows for signaling overhead reduction. According to the analysis in section 3.3, there will be three types of RMSI CORESET time transmission resources by considering whether to transmit in slots with SS/PBCH blocks.
· For RMSI CORESET transmitted only in the slot with SS/PBCH blocks, predefining the starting point of RMSI PDCCH monitoring window by every SFN mod 2 = 0. 20ms is assumed as transmission periodicity of RMSI CORESET. 


Figure 6: RMSI CORESET transmitted only in the slot with SS/PBCH blocks
· For RMSI CORESET transmitted only in the slot without SS/PBCH blocks, predefining the starting point of RMSI PDCCH monitoring window by every SFN mod 2 = 0, and the second half of the frame. 20ms is assumed as transmission periodicity of RMSI CORESET. 


Figure 7: RMSI CORESET transmitted only in the slot without SS/PBCH blocks
· For the case RMSI CORESET transmitted in both slot with and without SS/PBCH blocks, predefining the starting point of RMSI PDCCH monitoring window by every SFN mod 2 = 0. 20ms is assumed as transmission periodicity of RMSI CORESET. 


Figure 8: RMSI CORESET transmitted in both slot with and without SS/PBCH blocks
Proposal 5: A predefined time domain location can be considered for time domain location of RMSI CORESET occasion.
It will be further described on how to indicate the type of RMSI CORESET time transmission resource currently used in section 4.2.
RMSI PDCCH monitoring window configuration
RMSI PDCCH monitoring window periodicity
As an agreement made in 90bis meeting, the considered values of the RMSI TTI for down-selection are 80ms and 160ms from RAN1’s perspective. The RMSI PDCCH monitoring window periodicity can be considered as periodicity of RMSI transmission. For overhead reduction, an fixed RMSI transmission periodicity can be considered. Similar to LTE, the fixed periodicity can be 1/4 RMSI TTI, i.e. there are fixedly 4 times repetition of RMSI transmission. That is 20ms/40ms for 80ms/160ms RMSI TTI respectively. After the RMSI TTI is determined, the RMSI PDCCH monitoring window periodicity will be fixed. 
Proposal 6: RMSI PDCCH monitoring window periodicity can be defined fixedly.
RMSI PDCCH monitoring window duration
Monitoring window in slots with SS/PBCH blocks or without SS/PBCH blocks can be considered respectively. 
1. Monitoring window in slots with SS/PBCH blocks
The monitoring window should be the slot containing the corresponding SS/PBCH block. So the duration of RMSI PDCCH monitoring window will be 1 slot. 
2. Monitoring window in slots without SS/PBCH blocks
Monitoring window can be configurable, and the typical value can be 1, 2 or 4 slots. Monitoring window can contain one or more (e.g. 2 or 4) RMSI PDCCH monitoring occasions for RMSI PDCCH detecting. 
By configuring more than one RMSI PDCCH monitoring occasions per SS/PBCH block within the RMSI PDCCH monitoring window, blocking of normal data transmission can be alleviated by selecting one RMSI PDCCH monitoring occasion from the monitoring window for actually transmitted. 
If one to one mapping between SS/PBCH block and RMSI CORESET is defined, the RMSI CORESET resource corresponding to actually transmitted SS/PBCH block should be used for RMSI CORESET transmitting. When some low-latency services need to transmit during the specific resource for RMSI CORESET transmitting, the RMSI CORESET transmission will be affected. 
For the issue of blind detecting overhead, firstly it isn't a frequent operation performed by UE. And it seems not a big issue for the UE during initial access phase. As described above, it is a more flexible way for RMSI CORESET transmission. The RMSI CORESET can also be transmitted in the first RMSI PDCCH monitoring occasion within the RMSI PDCCH monitoring window by default. If some conflicts occur, the next RMSI PDCCH monitoring occasion can be used by the network. So there will be a high probability for UEs to find RMSI PDCCH in the first RMSI PDCCH monitoring occasion, so the blind detecting overhead of UEs will not be increased significantly. 
Proposal 7: 2 bits can be used to indicate RMSI PDCCH monitoring window duration together with RMSI CORESET time transmission resource: 
· '00': RMSI CORESET in slot with SS/PBCH block, monitoring window duration= 1 slot
· '01': RMSI CORESET in slot without SS/PBCH block, monitoring window duration = 1 slot
· '10': RMSI CORESET in slot without SS/PBCH block, monitoring window duration = 2 slot
· '11': RMSI CORESET in slot without SS/PBCH block, monitoring window duration = 4 slot
Offset between two neighboring RMSI PDCCH monitoring windows
For different SS/PBCH blocks, the offset between SS/PBCH block with its corresponding RMSI PDCCH monitoring window can hardly keep the same. And for keeping the same PBCH contents(other than the SS/PBCH BLOCK index) for all SS/PBCH blocks within an SS/PBCH BLOCK burst set, it is necessary to indicate/predefine the offset between 'the slot containing the first SS/PBCH block' and 'the first RMSI PDCCH monitoring window', and then indicate the offset between neighboring RMSI PDCCH monitoring windows. From the UE side, it can get the position of RMSI PDCCH monitoring window corresponding to the SS/PBCH block currently detected by identifying SS/PBCH block index. 
The following offset between two neighboring RMSI PDCCH monitoring windows can be considered: '0', 'RMSI PDCCH monitoring window duration', 'half of RMSI PDCCH monitoring window duration'. 
· As shown in Figure 9, an example of offset = 0, it means all the RMSI PDCCH monitoring windows are fully overlapping;


Figure 9: 1 monitor window = 2 slots, offset = '0'
· As shown in Figure 10, an example of offset = 'RMSI PDCCH monitoring window duration', it means all the RMSI PDCCH monitoring windows are not overlapping, and adjacent to each other;


Figure 10: 1 monitor window = 1 slot, offset = 'RMSI PDCCH monitoring window duration'
· As shown in Figure 11, an example of offset = 'half of RMSI PDCCH monitoring window duration', it means neighboring RMSI PDCCH monitoring window will partially overlapping with each other.


Figure 11: 1 monitor window = 2 slots, offset = 'half of RMSI PDCCH monitoring window duration'

The following two cases can be considered together with RMSI PDCCH monitoring window duration: 
· 1 monitor window = 1 slot. 
· Fully overlapping may not be needed since one slot cannot accommodate CORESET of all SS/PBCH blocks
· Just indicate between ‘non-overlapping’ and ‘partially overlapping’ 
· For ‘non-overlapping’ case, UE performs blind decoding in the CORESET corresponding to the detected SS/PBCH block in pseudo SS/PBCH block slot. UE doesn’t have to try multiple RMSI CORESETs, which reduces detection complexity.
· 1 monitor window = 2 or 4 slots (i.e. two or four slots form one monitor window corresponding to 2 SSBs) 
· Just indicate between ‘fully overlapping’ and ‘partially overlapping’ 
Proposal 8: NR should support the following offset between neighboring RMSI PDCCH monitoring windows configuration:
· 1 bit should be used for indicating the offset between neighboring RMSI PDCCH monitoring windows;
· For monitoring window duration = 1 slot, 1 bit is used for indicating between ‘non-overlapping’ and ‘partially overlapping’, i.e. offset = 'RMSI PDCCH monitoring window duration' or offset = 'half of RMSI PDCCH monitoring window duration'.
· For monitoring window duration = 2 or 4 slot, 1 bit is used for indicating between ‘fully overlapping’ and ‘partially overlapping’, i.e. offset = '0' or offset = 'half of RMSI PDCCH monitoring window duration'.

Summary of RMSI relative configuration information
Some configuration information about RMSI can be found in table 5. Each entry is further discussed below.
Table 5: Configuration information about RMSI
	Configuration information for CORESET
	Size(bit)

	Bandwidth
	1

	Frequency position
	1

	OFDM symbols of RMSI CORESET in a slot
	3

	RMSI PDCCH monitoring window periodicity y
	0

	RMSI PDCCH monitoring window duration
	2

	Time domain location of RMSI CORESET occasion
	0

	Neighboring monitor window offset
	1

	total
	8



Conclusions
In this contribution, some contents on delivery of remaining minimum system information are discussed. Based on the discussion, we have the following observations and proposals: 
Observation 1: There is no motivation to limit 'X' into UE minimum BW or minimum carrier BW.
Observation 2: TDM between RMSI CORESET and SS/PBCH block in different slots is best for minimum carrier bandwidth (5MHz) based RMSI CORESET transmission.
Observation 3: FDM between RMSI CORESET and SS/PBCH block) can be considered the best configuration for minimum carrier bandwidth (20MHz) based RMSI CORESET transmission.
Observation 4: Both configuration 1 and configuration 2 cannot provide an acceptable performance of RMSI PDSCH reception for minimum carrier bandwidth (5MHz) based RMSI PDSCH transmission.
Observation 5: For minimum carrier bandwidth, configuration 3-2, i.e. slot based RMSI PDSCH transmission should be considered.
Observation 6: For UE minimum bandwidth, configuration 3-1, i.e. 7 symbols based RMSI PDSCH transmission should be considered.
Proposal 1: For RMSI CORESET bandwidth indication, 1bit should be introduced in PBCH for indicating between the following two options:
· Option 1: minimum carrier bandwidth
· Option 2: UE minimum bandwidth
· Note: The UE minimum bandwidth will be finally determined by RAN4.
Proposal 2: 1 bit can be used to indicate the frequency position of the RMSI CORESET under different SCS relationships (between SSB and RMSI).
Proposal 3: Different 'configuration sets' of RMSI CORESET symbols can be defined by considering parameters such as bandwidth of RMSI CORESET, SCS relationship between RMSI CORESET and SS/PBCH block, RMSI CORESET transmission in slot with or without SS/PBCH block, etc. 
Proposal 4: 3 bits can be introduced for further indicating specific RMSI CORESET symbols configuration within 'configuration sets'. 
Proposal 5: A predefined time domain location can be considered for time domain location of RMSI CORESET occasion.
Proposal 6: RMSI PDCCH monitoring window periodicity can be defined fixedly.
Proposal 7: 2 bits can be used to indicate RMSI PDCCH monitoring window duration together with RMSI CORESET time transmission resource: 
· '00': RMSI CORESET in slot with SS/PBCH block, monitoring window duration= 1 slot
· '01': RMSI CORESET in slot without SS/PBCH block, monitoring window duration = 1 slot
· '10': RMSI CORESET in slot without SS/PBCH block, monitoring window duration = 2 slot
· '11': RMSI CORESET in slot without SS/PBCH block, monitoring window duration = 4 slot
Proposal 8: NR should support the following offset between neighboring RMSI PDCCH monitoring windows configuration:
· 1 bit should be used for indicating the offset between neighboring RMSI PDCCH monitoring windows;
· For monitoring window duration = 1 slot, 1 bit is used for indicating between ‘non-overlapping’ and ‘partially overlapping’, i.e. offset = 'RMSI PDCCH monitoring window duration' or offset = 'half of RMSI PDCCH monitoring window duration'.
· For monitoring window duration = 2 or 4 slot, 1 bit is used for indicating between ‘fully overlapping’ and ‘partially overlapping’, i.e. offset = '0' or offset = 'half of RMSI PDCCH monitoring window duration'.
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Appendix
Simulation assumptions
Table 6: Simulation assumptions
	Parameter
	Assumption

	Carrier Frequency
	4 GHz

	System bandwidth
	5 MHz(25 RBs)

	Bandwidth for SS/PBCH blocks
	20 RBs

	Channel Model
	CDL-C

	Subcarrier Spacing
	15 KHz

	Delay spread
	100 ns

	Channel coding
	TBCC

	Payload size
	250 bits

	UE speed
	3 km/h

	Reference signal
	DMRS, 3 REs per PRB 

	Frequency Offset
	TRP: uniform distribution +/- 0.05 ppm 
UE: uniform distribution +/- 0.1 ppm 

	Phase Rotation Model
	Follow the PN model of [R1-165005]

	Number of interfering TRPs 
	0 TRP

	CCE number for PDCCH
	The maximum value of (1CCE, 2 CCE, 4CCE, 8CCE)  within the range of available resources



Examples of RMSI CORESET symbols configuration 


Figure 12: Examples of RMSI CORESET symbols configuration for transmitting RMSI CORESET in slots with SS/PBCH blocks under 15kHz/30kHz(pattern 2)


Figure 13: Examples of RMSI CORESET symbols configuration for transmitting RMSI CORESET in slots with SS/PBCH blocks under 30kHz(pattern1)/120kHz




Figure 14: Examples of RMSI CORESET symbols configuration for transmitting RMSI CORESET in slots without SS/PBCH blocks under 15kHz/30kHz(pattern 2) 
Figure 15: Examples of RMSI CORESET symbols configuration for transmitting RMSI CORESET in slots without SS/PBCH blocks under 30kHz(pattern1)/120kHz
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