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Introduction
At the RAN1#91 meeting, remaining details on remaining minimum system information (RMSI) was discussed and RAN1 made following working assumption [1]. 
	Working assumption:
· When the SS/PBCH blocks and corresponding RMSI search space sets occur for pattern 1 NR supports the configuration where the RMSI CORESET monitoring window associated with the SS/PBCH block SSB_i in a burst set is defined as follows:
· The RMSI CORESET monitoring window duration with RMSI numerology is 2 slots;
· The first slot index of the monitoring window of SSB_i 
· The first slot index S with RMSI numerology for a monitoring window of SSB_i, with respect to the SFN boundary, is determined by
· S = mod(X*n +  f(i), number of slots per frame in RMSI numerology)
· SFN index: 
· When floor((X*n +  f(i))/(number of slots per frame)) = 0, the SFN to carry the RMSI monitoring window is determined by mod(SFN,2)=0
· When floor((X*n +  f(i))/(number of slots per frame)) = 1, the SFN to carry the RMSI monitoring window is determined by mod(SFN-1,2)=0
· Note that this is an update of the previous agreements: mod(SFN,2)=0 applies to all the CORESETs
· Here:
· n = (RMSI SCS)/(15 kHz)
· X can be configured as {0, 2, 5, 7} when SSB SCS is 15kHz or 30kHz; and configured as {0, 2.5, 5, 7.5} when SSB SCS is 120kHz or 240kHz for pattern 1
·  f(i) = floor(i*M)
· M equals 1/2, if N=2 and X belongs to {0,2,5,7} 
· M = 1, if N=1 and X belongs to {0,2,5,7}
· M = 2, if N=1 and X belongs to {0,5}
· i is the SSB index of SSB_i 
· N is the number of search space sets per slot, which can be configured as {1, 2}
· The starting symbol index R for the RMSI CORESET monitoring window is determined as follows
· when N = 1, R = 0, l={1,2,3}, where l is the CORESET duration
· when N = 2, R is obtained with one of the following options, which will be selected in different use cases:
· R={0,l} for sub6GHz where l={1,[2],[3]} is the CORESET duration
· If SSB index is even, 0; if odd, l
· R={0,7} & {0,l} for over6GHz
· If SSB index is even, 0; if odd, 7
· At least for the 30kHz SSB SCS/15kHz RMSI SCS LTE-NR coexistence case, R = 1, or 2 should be supported
· The number of RMSI search space sets to monitor is at most one per SSB within duration of 14 symbols with RMSI numerology.




In this contribution, we discuss on remaining issues such as further details on RMSI CORESET configuration indicated in NR-PBCH.

Remaining issues on remaining minimum system information
Details on RMSI configuration in NR-PBCH
At the last meeting, remaining details on indication scheme of RMSI CORESET time/frequency position, i.e. Type0-PDCCH common search space (CSS), were discussed and RAN1 made the working assumption as shown in the previous section. Based on the working assumption, 1, 2 or 3 symbols can be configured as CORESET duration for Type0-PDCCH CSS. In addition, for both below and above 6GHz frequency bands, one or two Type0-PDCCH CSSs can be located in a slot as shown in Figure 1. 
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Figure 1: Example location of Type0-PDCCH CSS
(SS/data SCS = 15 kHz, Number of CSSs per slots = 2, , )

However, there are some configurations that cause collision between RBs for Type0-PDCCH CSS indicated via NR-PBCH and the possible time/frequency resource location of SSB(s) as shown in Figure 2-1 to 2-3. For example, in Figure 2-1 (a), the RBs for Type0-PDCCH CCS associated with SSB#1 is partially collided with RBs for other SS/PBCH block(s) such as SSB#0 and #2. 

Observation 1: There are some configurations that cause collision between RBs for Type0-PDCCH indicated via NR-PBCH and the possible time/frequency resource location of SSB(s) 

At the RAN1 NR-AH#3 meeting, it was agreed that for rate matching for PDSCH carrying RMSI and the corresponding PDCCH CORESET, the UE assumes that no SS/PBCH block is transmitted in the allocated resources. Here, Figure 2-1 shows examples of Type0-PDCCH CSS location. Based on the agreement, in order to utilize Type0-PDCCH CSS configuration for SSB#1 as shown in Figure 2-1 (b), SSB#2 cannot be transmitted due to the collided RBs even if the first location of Type0-PDCCH CSS for SSB#1 is not collided with any other SSB(s) and non-collided RBs in frequency domain can be used for Type0-PDCCH CSS. Therefore, we think it is too restrictive for both actual transmitted SSBs and available Type0-PDCCH CSS configurations.
To achieve flexibility on actual transmitted SSBs and Type0-PDCCH CSS configurations, we can consider three alternatives as follows.
Alt. 0 (based on previous agreement): UE assumes that no SS block is transmitted in RBs configured as CORESET for Type0-PDCCH CSS.
Alt. 1: UE assumes that Type0-PDCCH CSS cannot be located in RBs overlapped with possible time/frequency resource position of SSBs.
Alt. 2: Switching UE assumption between alternative 0 and 1 according to the number of symbols and RBs per symbol for Type0-PDCCH CSS that do not overlap with possible time/frequency resource position of SSBs.
Alt. 1 is the simplest way to solve the above mentioned problem in Alt.0. In Alt. 1, RBs non-overlapped with the possible time/frequency resource position of SSB(s) are available for Type0-PDCCH and it provides additional NW configuration/scheduling flexibility. However, as shown in Figure 2-2 (a), there would be some cases where the number of non-overlapped RBs is not enough to carry Type0-PDCCH, and such case needs to be considered as an error configuration. 
Based on discussion above, we propose Alt. 2 in which UE assumption is changed between Alt. 0 and Alt. 1 according to the number of non-overlapped symbols and RBs per symbol for Type0-PDCCH CSS. If there is at least one non-overlapped symbol within a CORESET for Type-0-PDCCH CSS, UE assumes that Type-0-PDCCH CSS is transmitted on the symbol. In addition, if the number of RBs non-overlapped with SS/PBCH block on overlapped symbol is enough to carry Type0-PDCCH CSS (e.g. equal to or larger than 12 RBs), UE assumes that Type0-PDCCH CSS is transmitted in non-overlapped RBs on the symbol. On the other hand, if all symbols in the CORESET for Type-0-PDCCH CSS are overlapped and the number of non-overlapped RBs per symbol for Type0-PDCCH CSS is not enough (e.g. smaller than 12 RBs), UE assumes that no SSB(s) is transmitted in symbols for Type0-PDCCH CSS.

 [image: ]
Figure 2-1: Example location for Alt. 0 based on current agreement 
(Number of CSSs per slots = 2, )
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Figure 2-2: Example location for Alt. 1 (Number of CSSs per slots = 2, )
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Figure 2-3: Example location for Alt. 2 (Number of CSSs per slots = 2, )

Proposal 1: For NW scheduling flexibility, the configuration in which RBs for Type0-PDCCH indicated in NR-PBCH are collided with the possible time/frequency resource location of SSB(s) should be allowed. In such case, UE should assume following aspects. 
· When there is at least one symbol non-overlapped with SS/PBCH block(s) in a CORESET for Type0-PDCCH CSS and/or the total number of RBs non-overlapped with SS/PBCH block(s) per symbol for Type0-PDCCH CSS is equal to or larger than X RBs, UE assumes that Type0-PDCCH CSS is transmitted on RBs non-overlapped with SS/PBCH block.
· When all symbols in a CORESET for Type0-PDCCH CSS are overlapped with SS/PBCH block(s) and the total number of RBs non-overlapped with SS/PBCH block(s) per symbol for Type0-PDCCH CSS is smaller than X RBs, UE assumes that SS/PBCH block(s) are not transmitted in the certain symbol.
· Note: X (e.g. 12 RBs) is FFS and fixed in specification.

Conclusion
In this contribution, we discuss on remaining issues regarding further details on RMSI CORESET configuration in NR-PBCH.
Based on the discussion above, we made following observation and proposals.

Observation 1: There are some configurations that cause collision between RBs for Type0-PDCCH indicated via NR-PBCH and the possible time/frequency resource location of SSB(s) 
Proposal 1: For NW scheduling flexibility, the configuration in which RBs for Type0-PDCCH indicated in NR-PBCH are collided with the possible time/frequency resource location of SSB(s) should be allowed. In such case, UE should assume following aspects. 
· When there is at least one symbol non-overlapped with SS/PBCH block(s) in a CORESET for Type0-PDCCH CSS and/or the total number of RBs non-overlapped with SS/PBCH block(s) per symbol for Type0-PDCCH CSS is equal to or larger than X RBs, UE assumes that Type0-PDCCH CSS is transmitted on RBs non-overlapped with SS/PBCH block.
· When all symbols in a CORESET for Type0-PDCCH CSS are overlapped with SS/PBCH block(s) and the total number of RBs non-overlapped with SS/PBCH block(s) per symbol for Type0-PDCCH CSS is smaller than X RBs, UE assumes that SS/PBCH block(s) are not transmitted in the certain symbol.
· Note: X (e.g. 12 RBs) is FFS and fixed in specification.
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