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[bookmark: _Toc511230570][bookmark: _Toc511230710]Introduction
This purpose of the document is to provide a summary on the remaining key issues and the proposed solutions on AI 7.1.1.2.2 “Remaining minimum system information” for facilitating the continue discussion in RAN1#93 based on the contributions submitted under this AI [7-19].
In this document, the discussion of the remaining issues is organized as follows:
Text proposals for the correction of the specifications
RMSI CORESET configurations for multiplexing Pattern 1
RMSI CORESET configurations for multiplexing Pattern 2
RMSI CORESET configurations for multiplexing Pattern 3
Initial Active DL BWP
RMSI PDSCH
RMSI PDCCH
Offline Proposal: Proposals to be discussed in offline session.
Offline Conclusion: Conclusion made in offline discussion.
Offline Agreement: Agreements made in offline discussion.

[bookmark: _Toc511230571][bookmark: _Toc511230711]Text Proposals
[bookmark: _Toc511230572][bookmark: _Toc511230712]Corrections on Table 13-2
Background
RAN4 made the modification of the SS Raster for frequency range [0, 3GHz] in RAN4#86bis as shown in Table 1 [4]:
[bookmark: _Hlk511981459]Table 1: GSCN parameters for the global frequency raster (Table 5.4.3.1-1 in TS 38.101-1 [3]) 
	Frequency range
	SS block frequency position SSREF
	GSCN
	Range of GSCN

	0 – 2700 3000 MHz
	N * 1200kHz + M * 50 kHz, 
N=1:2499, M ϵ {1,3,5} (Note 1)
N * 900kHz + M * [TBD 70 -100 kHz] 
N=1:3000, M=-1:1
	3N + (M-3)/2
	2 – 7498

	2400 3000 – 24250 MHz
	2400 3000 MHz + N * 1.44 MHz 
N= 0:1517314756
	7499 + N
	7499 – 22255

	24250 – 100000 MHz
	24250.08 MHz + N * 17.28 MHz 
N= 0:4383
	22256+ N
	22256– 26639

	NOTE 1:	The default value for operating bands with SCS spaced channel raster is M=3.



Due to the change of the SS Raster Interval from 900kHz to 1200kHz, the number of offsets for supporting the cases with RMSI BW=24RBs is increased from 3 to 4.
Submitted Proposals
From R1-1807419 (CATT)
· Proposal 1: TP was made to add one offset for each case of RMSI BW=24RBs.  

From R1-1806602 (LGE): 
Proposal 1:  Add some entries in TS38.213 Table 13-2 for 5MHz minimum channel bandwidth in case of 15kHz SCS
· Number of RBs: 24, Number of symbols: 2, Offset value: { 9 }
· Number of RBs: 24, Number of symbols: 3, Offset value: { 9 }
Comments
	Company Name
	Comments 

	LGE
	Considering on subcarrier spacing for SSB/RMSI is 15 or 30kHz, gNB cannot select SS raster with 1000kHz or 1100kHz which are not aligned with RE grid.
In NR, it is allowed to transmit multiple SSBs in frequency domain.  For this case, these SSBs should be transmitted on the same RE grid (or on at least 15kHz grid).
Also, in CA case, when gNB operates FFT with very wide range, these Cells should be on the same RE grid.
In these cases, gNB should select SS raster on the RE grid which is support in channel bandwidth.
Hence the largest SS raster distance between two neighboring SS raster points should be 1200 kHz.
For our understanding, we provide exemplary figures.
[image: cid:image003.png@01D3F06F.38926270]
 
[Channel bandwidth and CORESET position]
[image: cid:image004.png@01D3F06F.38926270]


	Samsung
	Plotted this case as well using a similar way as LG’s figure (used the edge as SS raster and Channel raster just for simplicity). In this case of 24 PRBs of RMSI CORESET, CH BW is same as RMSI CORESET, so omitted in the figure (the figure is for illustration, so just randomly pick a set of 3 assuming RE aligned with CRB). 
The tables should still be fine. 

[image: cid:image001.png@01D3F06F.38926270]

	CATT
	We also believe SS Raster interval is 1200kHz. In the other hand, it seems the existing table for {15, 30} kHz is also fine, because the SS Raster has to be placed to be RE aligned position, but cannot be randomly placed with 1200kHz. 



Offline Proposal:
TBD. Further offline discussion is needed on the effective SS raster interval for the new SS Raster definition and also whether there is need to change Table 13-2 because of the new SS Raster definition.
[bookmark: _Toc511230714]SS/PBCH block and CORESET multiplexing pattern 1
[bookmark: _Toc506923672][bookmark: _Toc511230578][bookmark: _Toc511230715]RMSI CORESET configurations for SSB SCS 15kHz with minimum channel bandwidth 10MHz 
Background
RAN1 has defined RMSI CORESET configurations supporting for all combinations of {SSB SCS, minimum channel BW} defined in RAN4, except the following {15kHz, 10MHz}. The {SSB SCS, minimum channel bandwidth} = {15kHz, 10MHz} is only supported for band n41, and the frequency band 41 is overlapping with other frequency bands, such as n7 and n38. 

In RAN1#93, an LS (R1-1805712)  was sent to RAN2 and RAN4 requesting the inputs on RMSI CORESET configuration for the band with 15kHz SSB SCS and 10MHz minimum channel bandwidth. In the meanwhile, RAN4 made the agreement in RAN4#86bis to modify the definition of the SS Raster for frequency range [0, 3GHz] [3,4]. The modification includes the change of the SS Raster interval from 900kHz to 1200kHz, and use the same SS Raster formula for the frequency range. The SS Raster step size is defined as <9> when SSB SCS=15kHz, and <3> when SSB SCS=30kHz for band n41. In the LS to RAN4 [2], the following options are listed in the order of the preference from high to low from RAN1’s perspective for the case of {15kHz, 10MHz} for band n41. 

· Option 1: 
Reuse the RMSI CORESET configurations in Table 13-1 and Table 13-2 in TS 38.213, which are defined for supporting {SSB SCS, minimum channel bandwidth} = {15kHz, 5MHz}, to support {SSB SCS, minimum channel bandwidth} = {15kHz, 10MHz} without changing the SS Raster definition for {SSB SCS, minimum channel bandwidth} = {15kHz, 10MHz};

· The one reserved row in the table 13-1 and four reserved rows in the table 13-2 may also be used to support the additional CORESET configurations for band n41 if necessary.

· Option 2: 
Reuse the RMSI CORESET configurations in Table 13-1 and Table 13-2 in TS 38.213, to support {SSB SCS, minimum channel bandwidth} = {15kHz, 10MHz} with the change of the SS Raster definition for {SSB SCS, minimum channel bandwidth} = {15kHz, 10MHz} to be the same as that defined for {SSB SCS, minimum channel bandwidth} = {15kHz, 5MHz};

· Option 3:
Introduce new RMSI CORESET configuration tables for band n41 by the use of four bits from PBCH, similar with the tables supporting other combinations of {SSB SCS, minimum channel BW}. 

· Option 4:  
Use five bits from MIB to define RMSI CORSET configuration tables for band n41.

Although RAN4 made the change of  the SS raster definition for the frequency range [0, 3GHz], the 4 options listed in the LS  (R1-1805712) should still be valid with the step size of 9 for SSB SCS=15kHz for band n41. 

Submitted Proposals
From R1-1805873 (Huawei, HiSilicon)
· Proposal 1: For {SSB SCS, minimum channel bandwidth} = {15 kHz, 10 MHz}, modify table 13-1 and table 13-2 to simultaneously support band n41 and other overlapping bands.
· Proposal 2:  Adopt the TP in Annex A for 38.213. 

From R1-1805943  (ZTE)
Proposal 4: It is a simple and effective way to reuse current RMSI CORESET configuration table 13-1 and table 13-2 for {SSB SCS, minimum channel bandwidth} = {15kHz, 10MHz}. 
From R1-1807419 (CATT)
· Observation 1: RAN4 adopted the same SS raster definition for all bands under 3GHz. The ambiguity of the GSCN detection mentioned in LS (R1-1805712)  due to the potential small frequency offsets between two GSCNs for overlapping bands in frequency range [2.7GHz 3GHz] now becomes the band ambiguity after the detection of GSCN because of the same GSCN may be associated with two bands.

· Observation 2: For the new SS raster definition adopted in RAN4 for bands under 3GHz, the issues mentioned in LS (R1-1805712) still exist and the options listed in the LS are still valid. Thus, RAN1 may still need to wait for the response from RAN2 and RAN4 before deciding which of the options in the LS (R1-1805712) should be used.

From R1-1806421(Ericsson)
Proposal  1: One alternative should be selected for CORESET0 for band n41 based on the confirmation from RAN4 and RAN2
From R1-1806498 (Intel)
Proposal 1: Reuse the RMSI CORESET configurations in Table 13-1 and Table 13-2 in TS 38.213, which are defined for supporting {SSB SCS, minimum channel bandwidth} = {15kHz, 5MHz}, to support {SSB SCS, minimum channel bandwidth} = {15kHz, 10MHz}.
Proposal 2: Send LS to RAN4 asking the group to change the SS raster step size for band n41 from <9> to <3> when SSB SCS is 15 kHz
From R1-1806602(LGE)
Proposal 2: Adopt 5bits based RMSI CORESET configuration table for 10MHz minimum channel bandwidth in case of 15kHz SCS.
· The additional 1 bit is taken from the reserved bits for SS/PBCH block index. (i.e. or )
· New RMSI configuration table for Band n41 should be defined. Tables in appendix C.
From R1-1806701 (Samsung)
· Proposal: Adopt the following TP in session 13 of TS 38.213
========================= Begin of Text Proposal for Section 13 in TS38.213 =======================
Table 13-1: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {15, 15} kHz for frequency bands with minimum channel bandwidth 5 MHz or 10 MHz
========================== End of Text Proposal for Section 13 in TS38.213 =======================
From R1-1806783 (MediaTek )
· Proposal 1: No need of signalling to indicate the band because of no detection ambiguity issue for GSCN values.
· Proposal 2: Option 1 or Option 2 is adopted to support the case of {SSB SCS, minimum channel bandwidth} = {15kHz, 10MHz}. 

From R1-1806874 (OPPO)
· Proposal 1: For the support of {SSB SCS, minimum channel bandwidth} = {15kHz, 10MHz} in band n41, new RMSI CORESET configuration tables could be introduced. 
· Proposal 2: To support {SSB SCS, minimum channel bandwidth} = {15kHz, 10MHz}, UE should be able to determine the band number which the detected SSB belongs to. Either Alt 1 or Alt 2 is used. 

From R1-1806874 (Qualcomm)
· Proposal 1: Reuse the RMSI COSESET configuration tables designed for 15kHz SSB and 5MHz min channel BW for 15kHz SSB in band n41.
· The one reserved row in the table 13-1 and four reserved rows in the table 13-2 may also be used to support the additional CORESET configurations for band n41 if necessary.

Comments
	Company Name
	Comments 

	
	



Offline Proposal
· RAN1 will finalize the RMSI configuration tables for band 41 once getting the feedbacks from RAN2 and RAN4.


[bookmark: _Toc511230574][bookmark: _Toc511230716]SS/PBCH block and CORESET multiplexing pattern 2
[bookmark: _Toc511230576][bookmark: _Toc511230718]Additional RMSI PDCCH monitoring window occasion configuration for pattern 2
Background
In R1-1806602, it was pointed out that “For the candidate position of SS/PBCH blocks within a slot, we made a consensus to reserve some OFDM symbols for DL control and UL control. Also, in order to guarantee UL control transmission at every slot, RAN1 agreed that SS/PBCH block(s) are not allocated at the OFDM symbols of the index of 12 and 13. However, in PDCCH monitoring occasion of pattern 2 for {SS/PBCH block, PDCCH} subcarrier spacing {240, 120} kHz, the configuration to set the monitoring occasion of PDCCH at the OFDM symbols of the index of 12 and 13 is defined.” 
Submitted Proposals
 From R1-1804535 (LGE)
· Proposal 3: Adopt new configurations for RMSI PDCCH monitoring window occasion for RMSI multiplexing pattern 2 as follows:
· For = 1, OFDM symbol index 0, 1, 2, 3, 0, 1 in i=8k, i=8k+1, i=8k+2, i=8k+3, i=8k+4, i=8k+5 (nc = nSSB,i)

[image: ]
(a) Current configuration
[image: ]
(b) Proposed configuration
Figure 1. RMSI PDCCH monitoring window occasion for pattern 2

Comments
	Company Name
	Comments 

	
	



Offline Proposal
· TBD. Need further offline discussion.

[bookmark: _Toc511230577][bookmark: _Toc511230719]RMSI CORESET configurations for multiplexing Pattern 2 and 3
Background
[bookmark: OLE_LINK253]It was argued in R1-1807051  that RMSI CORESET configurations with 96 RBs can be supported for multiplexing pattern 2 and 3 for a number of reasons: a) achieve sufficient coverage compared with other signals such as NR-PBCH; b) for multiplexing 2 and 3, only 2 symbols can be used for RMSI PDSCH; c) for FR2, RAN4 agreed 200MHz as mandatory channel BW after RAN1 decided candidate values of RMSI CORESET bandwidth.
Submitted Proposals
From R1-1807051  (NTT DOCOMO)
· Proposal 2: RMSI CORESET configurations with 96 RBs are supported for multiplexing pattern 2 and 3.

Comments
	Company Name
	Comments 

	CATT
	Similar proposal was discussed in RAN1#92bis for Pattern 3. It was not agreed due to no consensus on whether it is essential to support 96 RBs for Pattern 3. It was argued that other methods, such as using Pattern 1 or RMSI repetition, could be used to achieve the sufficient coverage.



Offline Proposal
· TBD. Need further offline discussion.

Initial active DL BWP
Background
SSB and RMSI multiplexing pattern 2 and pattern 3 are only supported in FR2 where bandwidth is usually abundant. In addition, RAN4 has agreed that all UEs support all specified bandwidths in the applicable bands. Extending the BWP in this case would allow flexible frequency domain scheduling of non-RMSI messages, e.g. PAGING, RAR, MSG4, when scheduled by DCI carried by PDCCH in CORESET0.

Submitted Proposals
From R1-1806421(Ericsson)
· Proposal 2: When SSB and RMSI CORESET are multiplexed with pattern 2 or pattern 3, extend the initial active DL BWP to cover both RMSI CORESET band and SSB band including the possible gap between SSB and RMSI CORESET due to RE level offset and/or numerology of SSB and RMSI.

From R1-1806602(LGE)
· Proposal 4: In case of RMSI multiplex pattern 2 and 3, the bandwidth of initial active DL BWP is defined as (the bandwidth of RMSI CORESET + Gap + the bandwidth of SS/PBCH block).

From R1-1807051(NTT DOCOMO)
· Proposal 3: The definition of initial active DL BWP for SS/PBCH block and control resource set multiplexing pattern 2 and 3 should be revised to include SS/PBCH block inside the bandwidth of initial active DL BWP.

Comments
	Company Name
	Comments 

	CATT
	The issue was discussed in a number of meetings without consensus. Given that there are three companies submitting the same proposal, it might be worthy to have another discussion on whether it is essential to change the definition on the initial active DL BWP for Patterns 2 and 3. Similar proposals were submitted to AI 7.1.1.3. After coordinating with the feature lead for AI 7.1.1.3, the issue will be handled under AI 7.1.1.3. 



Offline Conclusion
· The issue will be further discussed under AI 7.1.1.3. 

[bookmark: _Toc506923685][bookmark: _Toc511230579][bookmark: _Toc511230720]RMSI PDSCH
[bookmark: _Toc511230580][bookmark: _Toc511230721]RV for broadcast PDSCH
Background
In R1-1805873, it was proposed that the redundancy version of the RMSI transmission is a function of k = (SFN/4) modulo 4.  
[image: ]
(a) k, a function of 40ms

[bookmark: _Ref513816248]Figure 1: Number of RMSI RVs with 160ms RMSI TTI 
Submitted Proposals
From R1-1805873 (Huawei, HiSilicon)
[bookmark: OLE_LINK198][bookmark: OLE_LINK199][bookmark: OLE_LINK38][bookmark: OLE_LINK40]Proposal 3:  In NR, the redundancy version of the RMSI transmission is determined by RVk = ceiling (3/2*k) modulo 4 with k, a function of 40ms periodicity, given by k = (SFN/4) modulo 4.
From R1-1807172 (Nokia):
· Proposal: Support RV field in Type0-DPCCH.

From R1-1807330(Qualcomm):
· Proposal 2: Use RV field of 2 bits in DCI scrambled by SI-RNTI for RV signalling for RMSI/OSI.

Comments
	Company Name
	Comments 

	CATT
	Similar proposals were submitted to AI 7.1.1.3. After coordinating with the feature lead for AI 7.1.1.3, the issue will be handled under AI 7.1.1.3. 


 
Offline Conclusion
· The issue will be further discussed under AI 7.1.1.3. 

RMSI PDSCH time domain resource allocation for RMSI multiplexing pattern 2
Background
In R1-1806602, it was proposed that when the number of actually transmitted SS/PBCH block is less than the maximum number of SS/PBCH block, more OFDM symbols which is not multiplexed with SS/PBCH can be used to transmit PDSCH for RMSI.
Submitted Proposals
From R1-1806602 (LGE)
· Proposal 5: In order to allow more than 2 OFDM symbols assignment, adopt more entries in the resource allocation table for RMSI multiplexing pattern 2.
· At least add entries for OFDM symbol length L = 4

	Company Name
	Comments 

	CATT
	Details on the RMSI PDSCH resource assignment have been and will continue to be discussed in control session.




Offline Proposal
· TBD 

RMSI PDSCH modulation order and the number of TBs
Background
RAN1 consider that maximum TBS of 2796 bits can be transmitted in RMSI from physical layer perspective. The number of TBs for RMSI PDSCH is no clear agreements. We think that several agreements imply that RMSI PDSCH is transmitted in single TB, e.g. only single IE (i.e., SIB1) and parameters such as periodicity and TTI were defined for RMSI so far. 
Submitted Proposals
From R1-1807051(NTT DOCOMO)
· Proposal 1: Remaining details on RMSI such as modulation order and the number of TBs for RMSI should be decided.
· All the modulation order for NR PDSCH should be supported for RMSI PDSCH.
· Single TB for RMSI should be assumed unless significant problem is identified.
Comments
	Company Name
	Comments 

	CATT
	The following agreement was made  in RAN1#92bis on the issue on MCS for broadcast PDSCH:  
The Agreements:
· To confirm the following working assumption:
· For broadcast PDSCH, MCS is limited to QPSK, rank is limited to 1.

In addition, for RMSI TBS, LS R1-1805653 provides the following response to RAN2’s question: 
Question 1: Whether NR can support approximately 1700 bits RMSI in one TB in all cases.
· Answer: Yes, NR can support RMSI size of approximately 1700 bits in one TB for both FR1 and FR2 with an appropriate RMSI configuration. RAN1 agrees that max TBS of 2976 bits is supported for PDSCH by SI-RNTI from physical layer perspective.




Offline Proposal
· TBD 

SIB1 information
Submitted Proposals
From R1-1807172 (Nokia):
· Proposal: Confirm that from RAN1 perspective SIB1 information is cell specific and that UE can combine SIB1 information received in cell from any SSB specific scheduling occasion.  

Comments
	Company Name
	Comments 

	
	



Offline Proposal
· TBD 


VRB-to-PRB mapping
Submitted Proposals
From R1-1807330(Qualcomm):
· Proposal 3: Interleaved VRB-to-PRB mapping is supported for PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI.
· Proposal 4: For PDSCH carrying SIB1 scheduled by PDCCH with CRC scrambled by SI-RNTI, the resource block bundle for interleaved VRB-to-PRB mapping is partitioned from the lowest numbered common resource block of the CORESET configured by PBCH.

	Company Name
	Comments 

	CATT
	Details on the PDSCH resource mapping have been and will continue to be discussed in control session.



Offline Proposal
· TBD 

[bookmark: _Toc511230587][bookmark: _Toc511230728]SIB1-RNTI
Submitted Proposals
From R1-1807172 (Nokia):
· Proposal: Introduce separate RNTI for SIB1 (SIB1-RNTI)

From R1-1807330(Qualcomm):
· Proposal 5: Use one unused bit in DCI scrambled by SI-RNTI for signaling whether DCI is for RMSI or OSI.

Comments
	Company Name
	Comments 

	CATT
	Most similar proposals were submitted to AI 7.1.1.2.3. After coordinating with the feature lead for AI 7.1.1.2.3, the issue will be handled under AI 7.1.1.2.3.



Offline Conclusion
· The issue will be further discussed under AI 7.1.1.2.3. 

[bookmark: _Toc511230584][bookmark: _Toc511230725]RMSI PDCCH
[bookmark: _Toc511230585][bookmark: _Toc511230726]UE assumption on the overlapping case between PDCCH and SSB
Background
In TS 38.213, the follow requirement is defined for monitoring of a PDCCH candidate 
· If the UE has received SSB-transmitted-SIB1 and has not received SSB-transmitted for a serving cell and if at least one RE for monitoring a PDCCH candidate for a DCI format with CRC not scrambled by SI-RNTI on the serving cell overlaps with respective at least one RE corresponding to a SS/PBCH block index provided by SSB-transmitted-SIB1, the UE is not required to monitor the PDCCH candidate.
· If a UE has received SSB-transmitted for a serving cell and if at least one RE for monitoring a PDCCH candidate for a DCI format with CRC not scrambled by SI-RNTI on the serving cell overlaps with respective at least one RE corresponding to a SS/PBCH block index provided by SSB-transmitted, the UE is not required to monitor the PDCCH candidate.
· If the UE has not received both SSB-transmitted-SIB1 and SSB-transmitted for a serving cell and if the UE monitors the PDCCH candidate for a Type0-PDCCH common search space on the serving cell according to the procedure described in Subclause 13, the UE may assume that no SS/PBCH block is transmitted in REs used for monitoring the PDCCH candidate on the serving cell.
In this meeting, there were proposals for further clarification on UE’s behavior.
Submitted Proposals
From R1-1805943  (ZTE):
Proposal 1: When a UE monitors Type0-PDCCH common search space in its initial active DL BWP, the UE may assume that no SS/PBCH block is transmitted in REs used for corresponding PDCCH receptions.
Proposal 2: When a UE monitors Type0-PDCCH common search space outside the initial active DL BWP, if at least one RE for monitoring a PDCCH candidate for Type0-PDCCH common search space on the serving cell overlaps with at least one RE corresponding to a SS/PBCH block index provided by SSB-transmitted-SIB1 or SSB-transmitted, the UE is not required to monitor the PDCCH candidate. 
Proposal 3: When a UE monitors a search space other than Type0-PDCCH common search space, if at least one RE for monitoring a PDCCH candidate on the serving cell overlaps with at least one RE corresponding to a SS/PBCH block index provided by SSB-transmitted-SIB1 or SSB-transmitted, the UE is not required to monitor the PDCCH candidate. 
From R1-1807172 (Nokia):
· Proposal: In PDCCH monitoring for RMSI the UE does not take into account SSB-transmitted-SIB1 or SSB-transmitted if configured by higher layers. 

Comments
	Company Name
	Comments 

	
	



Offline Proposal
· TBD 
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