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[bookmark: _Toc504041082][bookmark: _Toc506923669]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#92 based on the contributions submitted under this AI [1-14].
In this document, the discussion of the remaining issues is organized as follows:
Collision Issue: SS/PBCH block and CORESET multiplexing pattern 1
Collision Issue: SS/PBCH block and CORESET multiplexing pattern 2
RMSI CORESET Configurations for 10 MHz min CH BW with 15 kHz SS
Other Proposals on RMSI CORESETs
RMSI PDCCH
RMSI PDSCH

[bookmark: _Toc506923670][bookmark: _Toc504041083]Collision Issue: SS/PBCH block and CORESET multiplexing pattern 1
Background
For the SS/PBCH block and CORESET multiplexing pattern 1, a UE monitors PDCCH in the Type0-PDCCH common search space over two consecutive slots. The starting from slot  , the index for the first symbol of the control resource sets, and the SFNs of the  common search space are determined based on the SS/PBCH block with index , the parameters  and  provided by Tables 13-11 and 13-12 in TS 38.213. It has been identified that for some RMSI CORESET configurations, it may happen that 
RMSI CORESET OFDM symbols could be overlapped with the OFDM symbols of a candidate SS/PBCH block;
RMSI CORESET OFDM symbols associated with two candidate SS/PBCH blocks may be overlapped with each other;


Submitted Proposals
Different approaches were proposed to how to deal with the collision issue.

Proposal from R1-1801508:
[bookmark: _Ref506112226][bookmark: _Ref503369216]For collision between SS block and RMSI CORESET, following alternatives can be taken into account and alt.1 is preferred:
Alt.1: UE assumes resources within RMSI CORESET that partially or fully overlapped with candidate SS block resources are not used for RMSI PDCCH transmission.
Alt.2: gNB’s indication of transmitted SS block that partially or fully overlap with RMSI CORESET is considered an error in configuration and no UE behavior needs to be specified.

Proposal from R1-1801642:
Any collision between RMSI CORESET and the SSB in pattern 1 will be avoided by the network and deemed as the error case if happened.

Proposal from R1-1801709:
For the SS/PBCH block and CORESET multiplexing pattern 1, existing configurations with potential overlapping of the RMSI PDCCH search spaces associated with different SSBs can be kept. It will be up to the network to decide which configurations are used and whether the overlapping is allowed in the implementation. From UE’s perspective, UE assumes there is no overlapping.

Proposal from R1-1801947:
The collision issue can be fully handled by network implementation

Proposal from R1-1802191:
Observation 1:
In the major of cases at FR2, the collision between the SS/PBCH block and PDSCH for RMSI could be prevented by a good combination of configuration parameter (e.g. selection of SS/PBCH block index, subcarrier spacing of PDSCH, value of monitoring window offset, etc.). 
In some case (i.e. M=2 at FR2), it is hard to avoid collision between SS/PBCH block and PDSCH for RMSI. One possible solution is to limit the number of SS/PBCH block.

Proposal from R1-1802462:
Regarding the collision issue between SS/PBCH block location and RMSI CORESET monitoring window, there is no need to modify the current configuration of RMSI CORESET monitoring window. 

Proposal from R1-1802891:
When attempting to detect the PDCCH scheduling [SystemInformationBlockType1], a UE may assume that no SS/PBCH block is transmitted in REs used by the UE for a reception of the PDCCH.

From the submitted proposals, it seems the majority view is that the collision issue can be handled by the network implementation and there is no need to change the current RMSI CORESET configurations associated with Pattern 1. From UE’s perspective, UE assumes there is no overlapping.

Comments
	Company Name
	Comments 

	CATT
	There is another discussion in control session on how to handle the collision b/w SSB and PDCCH (email discussion thread: [RAN1#92] [7.1.3.1.1] PDCCH structure]) after a UE obtains the SSB transmission information from RMSI (SSB-transmitted-SIB1) or RRC signaling (SSB-transmitted). The collision issue discussed in RMSI session will only cover the case before the UE obtains the SSB transmission information from RMSI or RRC signaling. 



Proposals (from Chairman’s Note):
· To receive RMSI, for potential collision (i.e., in the same symbol) of SS/PBCH block and RMSI PDCCH with multiplexing pattern 1, 
· No update to the current RMSI PDCCH monitoring requirements
· That is, when monitoring Type0-PDCCH common search space, the UE performs the monitoring assuming no SS/PBCH block


Offline agreements
· For potential collision (i.e., in the same symbol) of SS/PBCH block and RMSI PDCCH with multiplexing pattern 1, add the clarification on UE’s behaviour as shown in the following text proposal.


========== START of Text Proposal (TS 38.213) =========

[bookmark: _Toc505848935]10	UE procedure for receiving control information

== UNCHANGED TEXT OMITTED ==

A UE can be configured by higher layer parameter SSB-periodicity-serving-cell a periodicity of half frames for reception of SS/PBCH blocks in a serving cell. If the UE has received SSB-transmitted-SIB1 and has not received SSB-transmitted and if REs for a PDCCH reception overlap with REs corresponding to SS/PBCH block indexes indicated by SSB-transmitted-SIB1, the UE receives the PDCCH by excluding REs corresponding to SS/PBCH block indexes indicated by SSB-transmitted-SIB1. If a UE has received SSB-transmitted and if REs for a PDCCH reception overlap with REs corresponding to SS/PBCH block indexes indicated by SSB-transmitted, the UE receives the PDCCH by excluding REs corresponding to SS/PBCH block indexes indicated by SSB-transmitted. When a UE follows the procedure in Subclause 13 to monitor Type0-PDCCH common search space, a UE may assume that no SS/PBCH block is transmitted in REs used for the reception of the Type0-PDCCH.

========== END of Text Proposal (TS 38.213) =========

[bookmark: _Toc506923671]Collision Issue: SS/PBCH block and CORESET multiplexing pattern 2
Background
For the SS/PBCH block and control resource set multiplexing pattern 2, a UE monitors PDCCH in the Type0-PDCCH common search space over one slot with Type0-PDCCH common search space periodicity equal to the periodicity of SS/PBCH block. For a SS/PBCH block with index , the UE determines the slot index  and  based on parameter provided by Tables 13-13 through 13-14 in TS 38.213.
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(a) RMSI PDCCH has only 1 OFDM symbol
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(b) RMSI PDCCH has 2 OFDM symbols

Figure 3-1 Illustration of the RMSI CORESET monitoring window for Pattern 2 
When RMSI CORESET configuration has the duration of 1 OFDM symbols for Patter 2, there will be no overlapping of the RMSI CORESET with each other . However, when RMSI CORESET configuration uses the duration of 2 OFDM symbols for Patter 2, there will be overlapping of the RMSI CORESET with each other as shown in above Figure 3-1.
[bookmark: _GoBack]In addition, 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, as shown in Figure 3-2.
Submitted Proposals:
Proposal from R1-1801329:
To allow overlapping RMSI CORESETs in Pattern 2, UE Rx spatial operations need to be addressed. Adding new first symbol index entries into Table 13-13 and Table 13-14 of TS 38.213 (for Option 2) or specifying UE’s assumption on RMSI CORESET monitoring (for Option 3) can be for further considerations..


[image: ]
[bookmark: _Ref506211574]                         Figure 3-3. New configuration of RMSI CORESET and associated SSB (R1-1801329)

Proposal from R1-1801406:
NR should support RMSI CORESETs for two continuous SS/PBCH blocks overlapping with each other.

Proposal from R1-1801508
For collision between SS block and RMSI CORESET, following alternatives can be taken into account and alt.1 is preferred:
Alt.1: UE assumes resources within RMSI CORESET that partially or fully overlapped with candidate SS block resources are not used for RMSI PDCCH transmission.
Alt.2: gNB’s indication of transmitted SS block that partially or fully overlap with RMSI CORESET is considered an error in configuration and no UE behavior needs to be specified.

Proposal from R1-1801642:
Option 1 by removing the configurations with =2 in Table 13-5 and Table 13-8 of TS 38.213 is adopted:

Proposal from R1-1801709:
For the SS/PBCH block and CORESET multiplexing pattern 2, down-select one of the following options for dealing with the potential collision between SSBs and the RMSI CORESET:
Option 1: Remove the configurations with =2 for Pattern 2 in Table 13-7 and Table 13-10 of TS 38.213;
Option 2: Modify RMSI CORESET configurations in Tables 13-13 and 13-14 of TS 38.213 in order to support =2 for Pattern 2 as shown in Figure 3-2.
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Figure 3-2: Illustration of the supporting RMSI CORESET monitoring windows with 1 and 2 OFDM symbols for Pattern 2 (R1-1801709)

Proposal from R1-1802142:
For multiplexing pattern 2, it is proposed to support the collision cases and left gNB’s choice.

Proposal from R1-1802191:
RAN1 allows the additional entries RMSI PDCCH monitoring window occasion for pattern 2 as follows:
Limit the number of SS/PBCH block
Entry #1: 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)
Allow the mapping of the multiple SS/PBCH index to the same OFDM symbol
Entry #2: 0, 2, 0 in i={8k, 8k+1}, i={8k+2, 8k+3}, i={8k+4, 8k+5} (nc = nSSB,i)
Entry #3: 0, 1, 0, 1 in i={8k, 8k+1}, i={8k+2, 8k+3}, i={8k+4, 8k+5}, i={8k+6, 8k+7} (nc = nSSB,i)
[image: ]

Text from R1-1802383:
“In case of SSB and RMSI SCS of {240kHz, 120kHz}, it would not be possible to support 2 OFDM symbol duration CORESET configuration. Therefore, entries need to be removed.”


Proposal from R1-1802891:
Support =2 for pattern 2 with SS/PBCH block, PDCCH} subcarrier spacing {240, 120} kHz by allowing the search spaces corresponding to consecutive SS/PBCH blocks to overlap. For SS/PBCH block, PDCCH} subcarrier spacing {120, 60} kHz omit the =2 and support only =1 for pattern 2.

Proposal from  R1-1802462:
Regarding the collision issue between SS/PBCH block location and RMSI CORESET monitoring window, there is no need to modify the current configuration of RMSI CORESET monitoring window. 

The above proposals may be summarised as follows:
· Option 1: 
Remove the configurations with =2 in Table 13-7 for {SSB SCS, PDCCH SCS} = {120, 60} kHz
Supported by: MediaTek, Intel, Nokia
Remove the configurations with =2 in Table 13-10 for {SSB SCS, PDCCH SCS} = {120, 60} kHz
Supported by: MediaTek, Intel
· Option 2: 
Modify Table 13-13 to support =2 for {SSB SCS, PDCCH SCS} = {120, 60} kHz 
· Supported by: ZTE, CATT
· Modify Table 13-14 to support =2 for {SSB SCS, PDCCH SCS} = {240, 120} kHz 
· Supported by: ZTE, Nokia, CATT, LGE, Huawei
· Note: Different ways of the modifications are proposed by different companies
· Option 3: No change in the current RMSI CORESET configurations for Pattern 2. It will be up to the network on how to deal with the overlapping issue.
· Supported by: ETRI, NTT DOCOMO

Offline Discussion Status
In offline discussion in Tuesday afternoon, the issue on whether to supporting configurations with [image: ]=2 for both {SSB SCS, PDCCH SCS} = {120, 60} kHz and {SSB SCS, PDCCH SCS} = {240, 120} kHz were discussed. The following offline agreements were suggested. Some companies wanted to have a further check on the suggested offline agreements. Based on the comments in an email from LGE on Wednesday, we will have further offline discussion on how to handle the collision issue of Pattern 2 before presenting the suggested offline agreements to online meeting.


Suggested Offline agreements

For {SSB SCS, PDCCH SCS} = {240, 120} kHz, modify the configuration in Table 13-14 to support [image: ]=2 as shown in the following text proposal


========== START of Text Proposal (TS 38.213) =========

Table 13-14: PDCCH monitoring occasions for Type0-PDCCH common search space - SS/PBCH block and control resource set multiplexing pattern 2 and {SS/PBCH block, PDCCH} subcarrier spacing {240, 120} kHz 
	Index
	PDCCH monitoring occasions (SFN and slot number)
	First symbol index
(k = 0, 1, …, 7)

	0
	



 or 
	
For =1, 







0, 1, 2, 3, 0, 1 in , , , , ,   ()



12, 13 in, , ,  ()

	
	
	
For =2, 






0, 0, 2, 2, 0, 0 in [image: ], , , , ,   ()



12, 12 in, , ,  ()

	1
	Reserved

	2
	Reserved

	3
	Reserved

	4
	Reserved

	5
	Reserved

	6
	Reserved

	7
	Reserved

	8
	Reserved

	9
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved





========== END of Text Proposal (TS 38.213) =========


Suggested Offline agreements
Revise the following online agreements: 

Agreements (RAN1#92):
· For {SSB SCS, PDCCH SCS} = {120, 60} kHz, remove the configurations with [image: ]=2 in Table 13-7.

To the following:

For {SSB SCS, PDCCH SCS} = {120, 60} kHz, modify the configuration in Table 13-13 to support [image: ]=2 as shown in the following text proposal for TS 38.213

========== START of Text Proposal (TS 38.213) =========

Table 13-13: PDCCH monitoring occasions for Type0-PDCCH common search space - SS/PBCH block and control resource set multiplexing pattern 2 and {SS/PBCH block, PDCCH} subcarrier spacing {120, 60} kHz 
	Index
	PDCCH monitoring occasions (SFN and slot number)
	First symbol index
(k = 0, 1, … 15)

	0
	


 
	
For =1, 
0, 1, 6, 7 for




, , , 

	
	
	
For =2, 
0, 0, 6, 6 for




, , , 

	1
	Reserved

	2
	Reserved

	3
	Reserved

	4
	Reserved

	5
	Reserved

	6
	Reserved

	7
	Reserved

	8
	Reserved

	9
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved



.

========== END of Text Proposal (TS 38.213) =========






[bookmark: _Toc506923672]RMSI CORESET configurations for SSB SCS 15kHz with minimum channel bandwidth 10MHz 
Support of RMSI CORESET configurations for “SSB SCS 15kHz + min CH BW 10MHz” 
Background
RAN1 has defined RMSI CORESET configurations supporting for all combinations of {SSB SCS, RMSI SCS, minimum channel BW} defined in RAN4, except the following:
· {15kHz, 15kHz, 10MHz}
· {15kHz, 30kHz, 10MHz}

In RAN1#AH18_01, it was discussed on whether there was a need to define the RMSI CORESET configuration tables for 15kHz SCS for SS/PBCH block with minimum channel bandwidth of 10MHz w/o conclusion. It was decided to send an LS (R1-1801246) to RAN4, informing RAN4 all of the RMSI CORESET configuration tables so far developed in RAN1, and then waiting for RAN4’s response on whether to add the new tables to support the above two cases.

Submitted Proposals:
Proposal from R1-1802191:
RAN1 defines a new RMSI CORESET configuration table for the following cases.
{SS/PBCH block, PDCCH} subcarrier spacing is {15,15}kHz with minimum channel bandwidth 10MHz
{SS/PBCH block, PDCCH} subcarrier spacing is {15,30}kHz with minimum channel bandwidth 10MHz
 
Proposal from R1-1801947:
If RAN4 supports 15 kHz SS SCS for band n41, add two new configuration tables for the following cases:
{SS/PBCH block, PDCCH} subcarrier spacing is {15, 15} kHz for with minimum channel bandwidth 10MHz
{SS/PBCH block, PDCCH} subcarrier spacing is {15, 30} kHz for with minimum channel bandwidth 10MHz

According to TS 38.101-1, RAN4 has actually defined at least one band (i.e., n41) that supports the minimum channel BW of 10MHz with SS SCS of 15 kHz. 

Suggested Offline Conclusion
Based on the online discussion, we will wait for the decision from RAN4 on whether there is a need to support 15 kHz SS SCS with minimum channel bandwidth 10MHz. No further discussion in this issue in this meeting.

[bookmark: _Toc506923673]
RMSI CORESET configuration tables for “SSB SCS 15kHz + min CH BW 10MHz” 
Background
If it reaches the consensus to define new RMSI CORESET configuration tables for the following cases SSB SCS=15kHz with minimum channel bandwidth 10MHz, then the next issue is how to define the RMSI CORESET configuration tables for above two cases.

Proposal from R1-1802191:

Alt.1: Two tables with 4bits configuration
Alt.2: Single table with 5bits configuration

Proposal from R1-1801947:

Details of the tables should depend on RAN4’s decision on the step size of sync raster for band n41, and examples in R1-1801071 can be used as a starting point. 

Suggested Offline Conclusion
Based on the conclusion in Section 4.1, no further discussion on the issue in this meeting.


Other Proposals on RMSI CORESETs
[bookmark: _Toc506923674]Modification of RMSI PDCCH monitoring occasions for Pattern 1
Background
In R1-1802135 it is proposed to optimize the DL/UL resource configuration in NR system. The starting slot should locate on the same half frame index with SSBs. 
Submitted Proposals
The determination of the index of slot should be changed in TS 38.213 should be changed.
· 
·  satisfying  if  or satisfying  if .
where, HRF is half frame bit indicated in PBCH. 
Comments
	Company Name
	Comments 

	CATT
	It is unclear to us why the starting slot should be located on the same half frame index with SSBs. In addition, with the proposed : 
[image: ]
it has , when since . For example, the configuration index 0 (with ) and index 4 (with  in Table 13-11 are actually the same configuration. 

	OPPO
	For CATT’s question above, the intention is that trying to allocate both the SSBs and RMSIs in either the 1st half frame or within the 2nd half frame so that slots in another half frame can be configured as UL slots. This is to solve the problem that if the offset of SSBs and RMSI is 5 or 7, there would be no or few UL slots within one frame based on the current formulation.  Please note that the SSBs and RMSIs may be in the same frame or in different frame based on the SSB index .
For the determination of , if  index of  is in a span of half frame, is even. If index of is beyond the span of half frame, is odd. 
 satisfying  if  or in a frame with SFN satisfying  if .



Suggested Offline Conclusion
The proposal was discussed in offline discussion. The proposed changes seem not essential, interested companies are encouraged to take a further look at the proposal to see if the proposed change is essential.

[bookmark: _Toc506923675]Change the definition of the initial active DL BWP for RMSI multiplexing pattern 3 case
Background
Initial active DL BWP is defined to the bandwidth of the RMSI CORESET. UE does not perform RLM nor measurements outside the active DL BWP for the serving cell. In R1-1802383 it was discussed that this poses problem to measurement and RLM, and thus it is proposed to “change the definition of the initial active DL BWP for RMSI multiplexing pattern 3 case, such that the initial active DL BWP is the total bandwidth encompassing the RMSI CORESET and SSB bandwidth”.
Comments
	Company Name
	Comments 

	
	



Submitted Proposals [R1-1802383, R1-1802894]
·  Change the definition of the initial active DL BWP for RMSI multiplexing pattern [2] and/or [3], such that the initial active DL BWP is the total bandwidth encompassing the RMSI CORESET and SSB bandwidth.

Offline Discussion Status
The above proposal was discussed in offline discussion. Some companies requested more time to check the proposal. 

[bookmark: _Toc506923677]RMSI PDCCH
A number of issues associated with the details on RMSI PDCCH format design are brought up in a number of contributions submitted to AI 7.1.1.2.2. 

Comments
	Company Name
	Comments 

	CATT
	It was agreed in RAN1#AH18_01 that the details of RMSI PDCCH format design would be covered under control channel session after the coordination between the feature leads. Thus, I assume the proposals submitted to AI 7.1.1.2.2 on the details of RMSI PDCCH format design are also submitted to the control session, and thus would not be discussed on RMSI offline session unless there is a special need to do so.


[bookmark: _Toc506923685]RMSI PDSCH
[bookmark: _Toc506923686]RMSI PDSCH modulation scheme 
Background
In LTE, only QPSK is used for the common downlink message in PDSCH, e.g. RMSI, broadcast OSI, paging, RACH response, based on the consideration of the cell edge coverage requirement. It was proposed in a number of contributions (R1-1801329, R1-1801642, R1-1802383) that only QPSK is used for RMSI PDSCH.

Comments
	Company Name
	Comments 

	
	



Offline Discussion Status
The following proposal was discussed in offline discussion without conclusion: 
· Alt.1 RMSI PDSCH only uses QPSK for modulation.
· Alt. 2. No need to set the limitation. UE follows the MCS defined in RMSI PDCCH for decoding RMSI PDSCH. 

[bookmark: _Toc506923687]Maximum TBS for RMSI PDSCH
Background
In LTE, the maximum TBS for SI, RAR, and Paging were limited to 2216 bits when using DCI format 1A, and 1732 bits when using DCI format 1C. For NR, the maximum TBS for SI, RAR, and Paging is undecided. It was proposed in R1-1802383 that the “maximum TBS for PDSCH containing RMSI is limited to [3000] bits.”

Comments
	Company Name
	Comments 

	
	



Suggested Offline agreements
· Propose a max TBS size [3000] bits for PDSCH carrying RMSI/OSI/Paging. 
· Send an LS to RAN2, asking if RAN2 has any issue/concern with the proposal.
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