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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#92 based on the contributions submitted under this AI [1-14].
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 SSB SCS 15kHz with minimum channel bandwidth 10MHz
RMSI CORESET configurations for multiplexing Pattern 2
· Collision Issue: SS/PBCH block and CORESET multiplexing pattern 2
· Additional RMSI PDCCH monitoring window occasion configuration for pattern 2
RMSI CORESET configurations for multiplexing Pattern 3
RMSI PDSCH
· Time domain resource allocation for RMSI
· RMSI PDSCH modulation scheme
· Maximum TBS for RMSI PDSCH
· Other RMSI PDSCH Issues
RMSI PDCCH
· UE assumption on the overlapping case between PDCCH and SSB	11
· UE assumption on PDCCH/PDSCH reception within one monitoring window	12
· Misalignment of RMSI search space configurations
· DCI design for PDCCH scheduling PDSCH carrying RMSI
Others
[bookmark: _Toc511230571][bookmark: _Toc511230711]Text Proposals
[bookmark: _Toc511230572][bookmark: _Toc511230712]Clarifications on the table captions for Tables 13-1 to 13-6
Background
The minimum channel bandwidths mentioned in the captions for Tables 13-1 to 13-6 in TS 38.213 refer to the minimum channel bandwidths of the frequency bands, because the SS Rasters defined in RAN4 are associated with the minimum channel bandwidths of the bands. However, this is not made clear in the table captions, and thus may cause the confusion with the minimum values of the RMSI CORRESET PRBs in these tables. 
Submitted Proposals
Text proposals were submitted in R1-1803608 and R1-1803730 to make the clarification.
Suggested offline agreement
--------------------------------Text Proposal for Section 13 in TS38.213 [1]-----------------------------
	13	UE procedure for monitoring Type0-PDCCH common search space 
...
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
...
Table 13-2: 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, 30} kHz for frequency bands with minimum channel bandwidth 5 MHz
...
Table 13-3: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {30, 15} kHz for frequency bands with minimum channel bandwidth 5 MHz or 10 MHz
...
Table 13-4: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {30, 30} kHz for frequency bands with minimum channel bandwidth 5 MHz or 10 MHz
...
Table 13-5: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {30, 15} kHz for frequency bands with minimum channel bandwidth 40MHz
...
Table 13-6: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {30, 30} kHz for frequency bands with minimum channel bandwidth 40MHz
...




[bookmark: _Toc511230573][bookmark: _Toc511230713]PDCCH/PDSCH reception within one monitoring window
Background
Two neighboring monitoring windows corresponding to two different SS/PBCH blocks may be overlapped in some configurations of multiplexing pattern 1. Thus, UE behavior may need to be clarified for this situation.
Submitted Proposals
Text Proposals from R1-1803608
--------------------------------Text Proposal for Section 13 in TS38.213 [1]-----------------------------
	13	UE procedure for monitoring Type0-PDCCH common search space 
...
For the SS/PBCH block and control resource set (CORESET) multiplexing pattern 1, a UE monitors PDCCH in the Type0-PDCCH common search space over two consecutive slots starting from slot [image: ]. The UE shall not assume that there is only one RMSI PDCCH/PDSCH transmitted within the two consecutive slots. For SS/PBCH block with index [image: ], the UE determines an index of slot [image: ] as [image: ] located in a frame with system frame number (SFN) [image: ] satisfying [image: ] if [image: ] or in a frame with SFN satisfying [image: ] if [image: ]. [image: ] and [image: ] are provided by Tables 13-11 and 13-12, and [image: ] based on the subcarrier spacing for PDCCH receptions in the control resource set [4, TS 38.211]. The index for the first symbol of the control resource set in slot [image: ] is the first symbol index provided by Tables 13-11 and 13-12.
...



Suggested Offline Proposal
TBD.
[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}. In RAN1#92, the RMSI CORESET configuration for supporting {SSB SCS, minimum channel bandwidth}={15kHz, 10MHz} was discussed w/o conclusion. At that time, it was unclear on whether {SSB SCS, minimum channel bandwidth}={15kHz, 10MHz} needs to be supported. In RAN4#86, RAN4 decided to keep the {SSB SCS, minimum channel bandwidth}={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 respectively. At this moment, RAN4 defines different SS raster formulas for band n41 from other overlapping bands. The RMSI CORESET configuration, the issue and potential solutions in determining the correct reference GSCN and exact minimum channel bandwidth because of the band overlapping were discussed by a number of tdocs (e.g., R1-1803608, 

Submitted Proposals
From R1-1803608:
Proposal 5: It is a simple and effective way to reuse current CORESET configuration table 13-1 and table 13-2 for the combination of 15kHz SSB SCS and 10MHz minimum channel bandwidth
From R1-1803730
· Proposal 2: Add the new RMSI configuration tables to TS 38.213 for supporting the {SS/PBCH block, PDCCH} subcarrier spacing is {15, 15} kHz and {15, 30}kHz for a band with minimum channel bandwidth 10 MHz

 From R1-1803808:
[bookmark: proposal3]Proposal 3: In band n38 and n41, [image: ] in PBCH payload can be used to indicate the band number.
 From R1-1804345:
Proposal 2: Send an LS to RAN4 to ask the possibility of revising the SS rasters of band n41 to be the same as the raster <2.65 GHz, and revising the step size of SS rasters from 3 to 1 for band n41.
CATT’s comments: R1-1804345 also includes the TP to reuse current CORESET configuration table 13-1 and table 13-2 for the combination of 15kHz SSB SCS and 10MHz minimum channel bandwidth.
 From R1-1804535:
· Proposal 1: Defines new RMSI CORESET configuration tables for the following cases.
· {SS/PBCH block, PDCCH} subcarrier spacing is {15,15}kHz with minimum channel bandwidth 10MHz
· Alt.1: Two tables with 4bits configuration (Table 2-1, 2-2)
· Alt.2: Single table with 5bits configuration (Table 3)
· {SS/PBCH block, PDCCH} subcarrier spacing is {15,30}kHz with minimum channel bandwidth 10MHz
· Alt.1: Two tables with 4bits configuration (Table 4-1, 4-2)
· Alt.2: Single table with 5bits configuration (Table 5)

 From R1-1804705:
Proposal 3:
· No new Type0-PDCCH search space configurations are defined in RAN1. Reuse the existing configuration tables for {min CH BW, SSB SCS} = {5 MHz, 15 kHz}.
· Send LS to RAN4 asking to reconsider the SS raster definition for band n41 making it the same as for re-farming bands, i.e., 900 kHz SS raster with SSB frequency shift (TBD from 70 kHz to 100 kHz).

 From R1-1804776:
Proposal 1: Reuse the RMSI COSESET configuration tables designed for 15kHz SSB and 5MHz min channel BW for 15kHz SSB in band n41.
Proposal 2: UE is not expected to perform blind usage of the RMSI CORESET configuration table if a new table is introduced.

Suggested Offline Proposal
For the CORESET configuration supporting the combination of 15kHz SSB SCS and 10MHz minimum channel bandwidth, down-select one of the following options:

Option 1: 
Reuse current CORESET configuration table 13-1 and table 13-2 for the combination of 15kHz SSB SCS and 10MHz minimum channel bandwidth
Send LS to RAN4 asking to reconsider the SS raster definition for band n41 making it the same as for re-farming bands, i.e., 900 kHz SS raster with SSB frequency shift (TBD from 70 kHz to 100 kHz).

Supported by: ZTE, Samsung, Intel, MediaTek
Objected by: Qualcomm

Option 2: 
Define new Type0-PDCCH search space configurations for the combination of 15kHz SSB SCS and 10MHz minimum channel bandwidth
For {SS/PBCH block, PDCCH}={15,15}kHz
Alt.1: Two tables with 4bits configuration
Alt.2: Single table with 5bits configuration
For {SS/PBCH block, PDCCH}={15,30}kHz
Alt.1: Two tables with 4bits configuration
Alt.2: Single table with 5bits configuration
Note: If Option 2 is agreeable, the tables presented in R1-1804535 can be used as the starting point.

· Supported by: LGE
· Objected by: Qualcomm
Option 3: 
Reuse current CORESET configuration table 13-1 and table 13-2 for the combination of 15kHz SSB SCS and 10MHz minimum channel bandwidth
No change in SS raster definition for band n41 in RAN4.
[bookmark: _GoBack]
Supported by: Qualcomm
Objected by:

[bookmark: _Toc511230574][bookmark: _Toc511230716]SS/PBCH block and CORESET multiplexing pattern 2
[bookmark: _Toc506923671][bookmark: _Toc511230575][bookmark: _Toc511230717]Collision Issue: SS/PBCH block and CORESET multiplexing pattern 2
Background
For the SS/PBCH block and control resource set multiplexing pattern 2, when RMSI CORESET configuration uses the duration of 2 OFDM symbols, the RMSI CORESETs overlap with each other or with SSBs as shown in Figure 1.
[image: ]
Figure 1: Illustration of the overlapping between RMSI CORESEs and/or SSBs for Pattern 2 when the RMSI CORESET duration is 2 OFDM symbols
For {SSB SCS, PDCCH SCS} = {120, 60} kHz with multiplexing pattern 2, the following agreement was made:
Agreements:
For {SSB SCS, PDCCH SCS} = {120, 60} kHz, Remove the configurations with [image: ]=2 for pattern 2 in Table 13-7.

For the case with {SSB SCS, PDCCH SCS} = {240, 120} kHz, however, there was no conclusion in RAN1#92. One of the main concerns for removing the configurations with [image: ]=2 for pattern 2 for {SSB SCS, PDCCH SCS} = {240, 120} kHz was the impact on the cell coverage. If [image: ]=2 is not supported for pattern 2 with {SSB SCS, PDCCH SCS} = {240, 120} kHz, it will be unable to support AL=16 CCEs. 
Submitted Proposals
From R1-1803608:
Proposal 1: NR should support RMSI CORESETs for two continuous SS/PBCH blocks overlapping with each other for SS/PBCH block and RMSI CORESET multiplexing pattern 2 with SCS combinations of {240, 120}.
From R1-1803627
Proposal 1:  For {SSB SCS, PDCCH SCS} = {240, 120} kHz, remove the configurations with [image: ]=2 in Table 13-10.
From R1-1803730
Modify Table 13-14 in TS 38.213 to add the support  =2 for {SSB SCS, PDCCH SCS} = {240, 120} kHz for Pattern 2
From R1-1803808
Proposal 2: For {SSB SCS, PDCCH SCS} = {240, 120} kHz for Pattern 2, we prefer option 2.
From R1-1804705,
“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”(from Table 13-10).
From R1-1804345
Proposal 1: For collision issue for pattern 2 with {SSB SCS, PDCCH SCS} = {240, 120} kHz, either Option 1 or Option 2 can be supported to resolve the collision issue, and there is no need to limit the transmission of SS/PBCH blocks as in Option 3.
From R1-1804776
Proposal 5: Option 2 could be supported with an additional rule that when multiple PDCCH candidates associated with different SSBs are transmitted in the type0-PDCCH common search space of the same CORESET in a slot, the PDSCH transmission occasion associated with each SSB index is in ascending order of the SSB index. 
From R1-1805033
Proposal 1: Modify Table 13-14 of TS 38.213 to add the support [image: ]=2 
From R1-1805136	
· Proposal: Support [image: ]=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. 

Suggested Offline Proposal
· Down-select one of the following options :for Pattern 2
Option 1: For {SSB SCS, PDCCH SCS} = {240, 120} kHz, remove the configurations with [image: ]=2 for Pattern 2 in Table 13-10
· Supported by: Huawei, Intel, Samsung, Qualcomm
· Objected by: 
· Option 2:  For {SSB SCS, PDCCH SCS} = {240, 120} kHz, modify Table 13-14 to add the support [image: ]=2 for Pattern 2 as follows
	Index
	PDCCH monitoring occasions (SFN and slot number)
	First symbol index
(k = 0, 1, …, 7)

	0
	[image: ]
[image: ] or [image: ]
	For [image: ]=1, 
0, 1, 2, 3, 0, 1 in [image: ], [image: ], [image: ], [image: ], [image: ], [image: ]  ([image: ])
12, 13 in, [image: ], [image: ],  ([image: ])

	
	
	For [image: ]=2, 
0, 0, 2, 2, 0, 0 in , [image: ], [image: ], [image: ], [image: ], [image: ]  ([image: ])
12, 12 in, [image: ], [image: ],  ([image: ])



· Supported by: ZTE, CATT, vivo, Samsung, [Qualcomm], NTT DOCOMO, Nokia, 
· Objected by: 
Note: Qualcomm could support Option 2 with the following clarification in the specification:
· when multiple PDCCH candidates associated with different SSBs are transmitted in the type0-PDCCH common search space of the same CORESET in a slot, the PDSCH transmission occasion associated with each SSB index is in ascending order of the SSB index (please see figure below).


[bookmark: _Toc511230576][bookmark: _Toc511230718]Additional RMSI PDCCH monitoring window occasion configuration for pattern 2
Background
In R1-1804535, 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”. In addition, “if RACH occasion in the 2nd half of the slot is configured (the main motivation of the configuration is to allow RACH transmission when SS/PBCH block is transmitted in the 1st half of the slot.), the RACH occasion would not be valid.”

Submitted Proposals
 From R1-1804535:
Proposal 2:  
Adopt new configuration for RMSI PDCCH monitoring window occasion for pattern 2 as follows:
For [image: ]= 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)
Limit the number of SS/PBCH block, and keep the mapping rule (i.e. one to one mapping)
For [image: ]= 2, OFDM symbol index 0, 0, 2, 2, 0, 0 in i=8k, i=8k+1, i=8k+2, i=8k+3, i=8k+4, i=8k+5 (nc = nSSB,i)
Limit the number of SS/PBCH block, and adopt the mapping of the multiple SS/PBCH index to the same OFDM symbol

[image: ](a) Current configuration
[image: ]
(b) Proposed configuration
Figure 2. RMSI PDCCH monitoring window occasion for pattern 2 (from R1-1804535)


Suggested Offline Proposal
TBD

[bookmark: _Toc511230577][bookmark: _Toc511230719]RMSI CORESET configurations for multiplexing Pattern 3
Background
For the SS/PBCH block and control resource set multiplexing pattern 3, the only supported case is {SSB SCS, RMSI PDCCH SCS} ={120, 120} kHz with RMSI CORESET duration of 2-symbols and number of RBs of 24 or 48. When the RMSI CORESET configuration table for Pattern 3 was developed, it was unclear on what the UE minimum channel bandwidth would be, and thus 100MHz was assumed to derive the RMSI CORESET configuration with maximum 48 RBs. The number of physical channel bits available for the RMSI PDSCH is only: 48(RBs)*12*(2-0.5(DM-RS))(symbols)*2(QPSK)=1728. It is far from enough to support “1700 bits RMSI in one TB” as requested by RAN2.  In RAN4#86, the agreement was made: “200MHz as mandatory channel bandwidth for FR2”. Thus, it seems necessary and feasible to increase the RMSI CORESET bandwidth based on above  discussion.
[bookmark: OLE_LINK253]Submitted Proposals
From R1-803627
· Observation 4: NR should support larger RBs allocation for RMSI CORESET pattern 3 due to the increased supported UE minimum bandwidth and to support larger TB size. 

From R1-803730:
Proposal 6: For Pattern 3, adopt one of the following options in order to support “1700 bits RMSI in one TB”
· Option 1: Increase the RMSI CORESET bandwidth to 96 RBs
· Note: Need to inform control session to add the support of a duration of 3-symbols for PDSCH mapping type B
· Option 2: Increase the RMSI CORESET bandwidth to 192 RBs

Suggested Offline Proposal
TBD

[bookmark: _Toc506923685][bookmark: _Toc511230579][bookmark: _Toc511230720]RMSI PDSCH
[bookmark: _Toc511230580][bookmark: _Toc511230721]Time domain resource allocation for RMSI
Background
The resource allocations in time domain for RMSI are associated with the RMSI CORESET configurations. Thus, there is need to define the time domain resource allocations associated with the RMSI CORESET configuration patterns. 
Submitted Proposals
From R1-1803608:
Proposal 6: NR should support time domain RA for RMSI PDSCH in Table 4, 6, 7, 8, 10, 11, 12 and 13 for SCS combinations of SS/PBCH block and RMSI {15, 15}, {15, 30}, {30, 15}, {30, 30}, {120, 60}, {120, 120}, {240, 60} and {240, 120} respectively. 
From R1-1805217:
Proposal 1	Consider the RMSI CORESET configuration when specifying the time domain allocation of PDSCH carrying messages scheduled by PDCCH in CORESET configured by PBCH.
Comments
	Company Name
	Comments 

	CATT
	How to schedule the RMSI resource in time domain has been discussed in Control Session in last meeting, and expected to be further discussed in this meeting.


 
Suggested Offline Conclusion
· Suggest bring the proposals to Control Session for further discussion. 

[bookmark: _Toc506923686][bookmark: _Toc511230581][bookmark: _Toc511230722]RMSI PDSCH modulation scheme 
Background
In RAN2#92, the following WA was made in Control Session:
Working assumption:
· For broadcast PDSCH, MCS is limited to QPSK, rank is limited to 1.
. 
Submitted Proposals
From R1-1803627
Proposal 2:  Confirm the following working assumption as:
· “For broadcast PDSCH, MCS is limited to QPSK, rank is limited to 1.”	
From R1-1805033
Proposal 2: Remaining details on RMSI such as modulation order and the number of TBs for RMSI should be decided.
· At least, the modulation order higher than QPSK should be supported for RMSI PDSCH.
· Single TB for RMSI should be assumed unless significant problem is identified.
Comments
	Company Name
	Comments 

	CATT
	The working assumption was made in Control Session in last meeting. So, we suggest the issue will be further discussed in Control Session if there is a special concern on the working assumption. 



Suggested Offline Conclusion
Suggest the issue be further discussed in Control Session if there is a concern on the working assumption.

[bookmark: _Toc506923687][bookmark: _Toc511230582][bookmark: _Toc511230723]Maximum TBS for RMSI PDSCH
Background
In RAN1#92, RAN1 sent an LS to RAN2, informing RAN2 that “a max TB size of 3000 bits is proposed by numerous companies for PDSCH carrying RMSI/OSI/Paging and a max TB size of 3000 bits is proposed by one company for PDSCH carrying RAR.”[22]. RAN2 made the following responses to the LS [23]:
RAN2 preference, and working assumption, is to define RSMI as one SIB (i.e. SIB1) and to have a single design for all cases (e.g. FR1 and FR2). However, this may need to be revisited, for example to split RMSI into two SIBs, depending on the maximum TB size that can be supported for transmission of RMSI contents. 
Our estimate for the maximum size of RMSI is approximately 1700 bits (see attachment including both L1 parameters and L2 parameters). Therefore, we would like to ask RAN1 to confirm whether NR can support RMSI transmission of 1700 bits in one TB in all cases.

Submitted Proposals
[bookmark: OLE_LINK134][bookmark: OLE_LINK135][bookmark: OLE_LINK136][bookmark: OLE_LINK177][bookmark: OLE_LINK200]From R1-1803627:
· Proposal 3:  NR can support approximately 1700 bits RMSI in one TB in all cases. Specifically, for Pattern 3, more than one redundancy version needs to be supported in order to support TB size of up to 1700 bits. 

From R1-1803730:
· Proposal 4: The maximum TBS for PDSCH containing RMSI will be at least 1700bits for all cases (e.g., both FR1 and FR2);
· Proposal 5: Send a response LS to RAN2, confirming that NR can support RMSI transmission of 1700 bits in one TB in all cases (e.g., both FR1 and FR2).

From R1-1804052	
Proposal 1: NR can support approximately 1700 bits RMSI in one TB for all cases supposing at least 4 repetitions per 160ms RMSI TTI are scheduled by gNB.
Proposal 3: Reduction of L1 parameter size in RMSI may not be necessary but preferred, considering 1700bits payload can be supported with repetitions.

From R1-1804090	
Proposal 1: For RMSI scheduling with 60kHz SCS of multiplexing pattern 2 and 120kHz SCS of multiplexing pattern 3, CORESET with 96 PRB bandwidth should be supported.
Proposal 2: RAN2 is expected to compress RMSI payload size to less than 1500 bits or split the transmission RMSI into two transmission opportunities.

From R1-1804776	
Proposal 3: The maximum TB size for PDSCH containing RMSI/OSI is 1700 bits.
From R1-1805033
Proposal 2: Remaining details on RMSI such as modulation order and the number of TBs for RMSI should be decided.
· Single TB for RMSI should be assumed unless significant problem is identified.
Comments
	Company Name
	Comments 

	
	



Comments
	Company Name
	Comments 

	CATT
	The working assumption was made in Control Session in last meeting. So, we suggest the issue will be further discussed in Control Session if there is a special concern on the working assumption. 



Suggested Offline Proposal
· The maximum TBS for PDSCH containing RMSI will be at 1700bits for all cases (e.g., both FR1 and FR2);
·  Send a response LS to RAN2, informing RAN2 that RAN1 agrees NR can support RMSI transmission of 1700 bits in one TB in all cases (e.g., both FR1 and FR2)

· Supported by: Huawei, CATT, MTK, Qualcomm
· Objected by: 

[bookmark: _Toc511230583][bookmark: _Toc511230724]Other RMSI PDSCH Issues
Submitted Proposals
From R1-1804776
Proposal 4: For a PDSCH scheduled by a DCI whose CRC is scrambled by SI-RNTI, a scaling factor can be applied in the calculation of  used in TBS determination. The scaling factor can be signalled by some reserved fields in DCI. Recommended scaling factors to be signalled are {1, 1/2, 1/4, 1/8, 1/16} 
Suggested Offline Proposal
TBD

Submitted Proposals
From R1-1804052	
Proposal 2: RV0 is always used for RMSI transmission.

Suggested Offline Proposal
TBD

[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 R1-1803608:
· Proposal 2: 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 3: 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 4: 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 R1-1803808
Proposal 1: It should be clarified that a UE should monitor the search space #0 according to the pdcch-ConfigCommon if provided by higher layer signaling; otherwise, it monitors the search space #0 according to the pdcch-ConfigSIB1 provided by PBCH.

From R1-1803991
Proposal 1: For the reception of RMSI, always to apply initial access behavior. 

From R1-1805136	
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 

	CATT
	In RAN1#92, the overlapping case between PDCCH and SSB during initial access before the UE receives any SSB transmission pattern was discussed in RMSI Session and the conclusion was reached. In the meanwhile, the overlapping case between PDCCH and SSB during initial access after the UE receives any SSB transmission pattern was discussed in Control Session and the conclusion was reached. Thus, we suggest any further clarification or modification related to the scenarios after the UE receives any SSB transmission pattern be discussed in Control Session, unless the proponent believes the issue should be discussed in RMSI Session. 



Suggested Offline Conclusion
Suggest bring the proposals to the Control Session for further discussion.

[bookmark: _Toc511230586][bookmark: _Toc511230727]UE assumption on PDCCH/PDSCH reception within one monitoring window
Background
According to the association between monitoring occasions for Type0-PDCCH common search space and the SS/PBCH block index as described in Subclause 13 of [1], the neighboring two monitoring windows corresponding to two different SS/PBCH blocks are overlapped in some configurations of multiplexing pattern 1. There may be some cases that an UE has received RMSI PDCCH correctly even if the PDCCH isn’t QCLed with the SS/PBCH block detected by the UE. But the PDSCH cannot be successfully received due to a lower transmission reliability. 
For avoiding the above issue, some assumption on PDCCH/PDSCH reception within one monitoring window can be defined as follows: 
For the SS/PBCH block and control resource set multiplexing pattern 1, UE shall not assume that there is only one PDCCH/PDSCH transmitted within one monitoring window.
Submitted Proposals
From R1-1803608:
--------------------------------Text Proposal for Section 13 in TS38.213 [1]-----------------------------
	13	UE procedure for monitoring Type0-PDCCH common search space 
...
For the SS/PBCH block and control resource set (CORESET) multiplexing pattern 1, a UE monitors PDCCH in the Type0-PDCCH common search space over two consecutive slots starting from slot [image: ]. The UE shall not assume that there is only one RMSI PDCCH/PDSCH transmitted within the two consecutive slots. For SS/PBCH block with index [image: ], the UE determines an index of slot [image: ] as [image: ] located in a frame with system frame number (SFN) [image: ] satisfying [image: ] if [image: ] or in a frame with SFN satisfying [image: ] if [image: ]. [image: ] and [image: ] are provided by Tables 13-11 and 13-12, and [image: ] based on the subcarrier spacing for PDCCH receptions in the control resource set [4, TS 38.211]. The index for the first symbol of the control resource set in slot [image: ] is the first symbol index provided by Tables 13-11 and 13-12.
...



Suggested Offline Proposal
TBD

[bookmark: _Toc511230587][bookmark: _Toc511230728]Misalignment of RMSI search space configurations
Background
In R1-1803808, it says that “RMSI search space is determined from the four LSB of pdcch-ConfigSIB1 in PBCH, depending on the multiplexing pattern of SS block and CORESET. On the other hand, searchSpaceSIB1 in pdcch-ConfigCommon, is defined by reusing the UE-specific search space IE. As a result, if a UE is configured by network a search space for RMSI monitoring, via RRC signaling e.g. during handover or PScell configuration, that search space may not align with the one configured/broadcasted by PBCH.
Submitted Proposals
From R1-1803808:
[bookmark: _Ref510367124]Proposal 1: It should be clarified that a UE should monitor the search space #0 according to the pdcch-ConfigCommon if provided by higher layer signaling; otherwise, it monitors the search space #0 according to the pdcch-ConfigSIB1 provided by PBCH.
Suggested Offline Conclusion
· Suggest bring the issue to Control Session for further discussion. 

[bookmark: _Toc511230588][bookmark: _Toc511230729]DCI design for PDCCH scheduling PDSCH carrying RMSI
Background
In R1-1805136, DCI formats for scheduling of PDSCH was discussed and it proposes to adopt the DCI format description to TS 38.212
Suggested Offline Conclusion
· Suggest bring the issue to Control Session for further discussion. 

[bookmark: _Toc511230589][bookmark: _Toc511230730]Others
Background
In FR2, actually transmitted SSBs are indicated in RMSI by means of 8 bit length group bitmap and (i.e., groupPresence parameter) and 8 bit length bitmap in group indication (i.e. inOneGroup parameter). However, in cases when SSB presence pattern cannot be indicated, e.g., due to TDD DL/UL configuration, there can be alternatives to indicate the SSB pattern:

Submitted Proposals
From R1-1804705:
· Down-select between following alternatives on actually transmitted SSB indication in RMSI:
· Alt.1:	Leave RMSI signaling as it is and avoid using incompatible SSB presence patterns in RMSI and TDD DL/UL configurations simultaneously;
· Alt.2:	Use full 64 bit length bitmap instead of the two 8 bit length bitmaps;
· Alt.3:	The semi-static DL/UL configuration in RMSI is used to disable SSBs colliding with UL transmissions.

Comments
	Company Name
	Comments 

	CATT
	SSB transmission pattern is normally discussed under AI Synchronous Signals. After discussing the feature lead for AI Synchronous Signals, the issue be discussed in AI 7.1.1.1.



Suggested Offline Conclusion
· The issue will be discussed under AI 7.1.1.1.
· Suggest bring the issue to AI 7.1.1.1 for further discussion.

[bookmark: _Toc511230590][bookmark: _Toc511230731]Reference
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