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1	Introduction
In this contribution we discuss on the remaining open items related to the RMSI. This contribution is an update of the R1-1805136
2	On collision between signalled SSB locations and PDCCH for RMSI monitoring
[bookmark: _Hlk510727408]In RAN1#92, in context of RMSI related discussions, following agreement was made: 
	[bookmark: _Hlk513629674]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 (section 10, 38.213)

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.




Furthermore, in same meeting, under control channel discussion, following agreement was made:
	Agreements:
· If a PDCCH decoding candidate having a CCE overlapped, even partially, with the configured SSB, the UE is not required to monitor the PDCCH with the decoding candidate.



Afore mentioned agreements are in slight contradiction, and this was discussed over the email reflector after the meeting RAN1#92. No firm conclusion was reached, and the issue was not discussed in either agenda item in RAN1#92bis. Hence, the current description of UE behavior for monitoring the PDCCH based on information available regarding the SSB transmission in CR002 to 38.213 [3] is as follows:

	For monitoring of a PDCCH candidate 
[bookmark: _Hlk493885951]-	If the UE has received ssb-PositionsInBurstSSB-transmitted-SIB1 in SystemInformationBlockType1 and has not received ssb-PositionsInBurstSSB-transmitted in ServingCellConfigCommon 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-PositionsInBurst in SystemInformationBlockType1SSB-transmitted-SIB1, the UE is not required to monitor the PDCCH candidate.
-	If a UE has received ssb-PositionsInBurstSSB-transmitted in ServingCellConfigCommon 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-PositionsInBurstSSB-transmittedin ServingCellConfigCommon, the UE is not required to monitor the PDCCH candidate.
-	If the has not received both ssb-PositionsInBurst in SystemInformationBlockType1SSB-transmitted-SIB1 and ssb-PositionsInBurstSSB-transmitted  in ServingCellConfigCommon 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.




So one of the remaining issues to clarify seems to be a potential SSB and PDCCH collision with multiplexing pattern 1 when UE monitors RMSI. It can be noted that for IDLE and CONNECTED mode UE there are different cases:
· UE doing initial cell selection not having obtained SSB-transmitted-SIB1 (i.e. ssb-PositionsInBurst in SystemInformationBlockType1) nor SSB-transmitted (i.e. ssb-PositionsInBurst in ServingCellConfigCommon)
· [bookmark: _Hlk510769952]IDLE UE is in without having obtained SSB-transmitted-SIB1 nor SSB-transmitted from target cell (e.g. doing re-selection)
· IDLE UE is having SSB-transmitted-SIB1 or SSB-transmitted (state transition from CONNECTED to IDLE)
· CONNECTED UE is having SSB-transmitted-SIB1 or SSB-transmitted

It is noted that in FR2 SSB-transmitted-SIB1 and SSB-transmitted can be different because SSB-transmitted provides SS/PBCH block positions with full resolution whereas SSB-transmitted-SIB1 cannot provide locations with full resolution. In addition, SSB-transmitted is UE specific and can in principle be configured differently for the UEs in the cell. Thus, the consistent solution seems to be that for RMSI monitoring the UE doesn’t make any assumption related to SS/PBCH locations. Proposed text proposal can be found from Annex A.  
Proposal: In PDCCH monitoring for RMSI the UE does not take into account SSB-transmitted-SIB1 or SSB-transmitted if configured by higher layers. 

3	DCI design for PDCCH scheduling PDSCH carrying RMSI
In RAN1#92bis following agreements were made in respect of Type0-PDCCH:
	Agreements:
When a valid DCI with SI-RNTI is detected in either CSS type 0 or CSS type 0a, the following fields apply:
	Field
	Bits
	Comment

	Frequency domain resource assignment
	[image: ]
	

	Time domain resource assignment
	4
	Index into default table

	VRB-to-PRB mapping
	1
	FFS whether this field is needed or not

	Modulation and coding scheme
	5
	Same MCS table as for “normal” transmission without 256QAM, only lowest part used.

	Redundancy version
	2
	FFS whether this field is needed or not

	Reserved bits
	(fixed value)
	To meet fallback DCI size



· Note: Need to check whether interleaved VRB-to-PRB mapping is possible for SI-RNTI as the UE does not know the CRB grid.
· Note: Need to check with initial access session whether RV field is needed or not. From a DCI perspective, there is no problem of providing 2 bits for signaling the redundancy version.




The one open question regarding the DCI for RMSI(SIB1) is whether RV-field is needed. In the past RAN1 has discussed the need to be able to transmit/repeat the RSMI information several times during the TTI so that combining can be performed to enhance the coverage of SIB1 when/if needed. In this context RAN1 agreed to set the RMSI TTI to 160ms (from RAN1 perspective). Following this intent it would seem natural to support also using different RV values for the transmissions.
Proposal: Support RV field in Type0-DPCCH.
Additional open issue discussed has been whether UE can assume the SIB1 information scheduled in different time occasions respective to different SSBs to be the same. Now as the monitoring patterns (i.e. search space occasions assumed to be QCLd) of different SSBs can overlap in time, it may not be possible for UE reliably determine (e.g. based on estimated spatial information) to which SSB the actually scheduled PDCCH (and PDSCH correspondingly) belong to. In RAN1 NR AH#2 in Qingdao following agreement was made:
Agreements: 

· All random access configuration information is broadcasted in all beams used for RMSI within a cell
· i.e, RMSI information is common for all beams

This agreement would seem to imply that from RAN1 perspective the RMSI content is same for all beams. Now as current agreements in RAN2 would seem also to imply that SIB1 information is cell specific, it would seem possible UE to benefit from SIB1 information received from any beam. Alternative approach would be e.g. to carry SSB index (e.g. 8 bits) as a part of the DCI payload, but it would seem be preferable not to differentiate these unnecessarily.
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.  
In context of combining multiple SIB1 transmissions with in the TTI, UE should be aware of the SIB1 TTI boundaries, to avoid unnecessary blind combining attempts. Again, there are multiple ways to inform the UE about the phase of the SIB1 TTI. One approach, which would give flexibility in terms of a TTI start, would be to use for example PDCCH scheduling the PDSCH carrying the SIB1. More precisely, using some of the currently reserved bits to indicate the phase of the TTI or for example determine specific  pattern for RV values (and RV’s) to be used in different phases of the TTI, different TTIs. However, it would be the simplest (and our preferred option) to restrict the start of a new TTI to specific SFN, e.g. mod(SFN,16)=0, because UE is aware of the SFN based on MIB. This is something RAN2 would determine, and it is not clear at this stage if RAN2 would need to be separately informed.
Observation: To enable UE to combine SIB1 transmissions within a TTI in deterministic manner, UE should be aware of the start locations (SFN) of the SIB1 TTIs. The TTI start could be restricted to certain SFNs (e.g. mod(SNF,16)=0)
Also, considering that for pattern 1, the SIB1 can be scheduled every 20ms. For OSI, RAN2 appears to have adopted LTE like approach so that SI windows shall not overlap. As this results that the SI scheduling needs to be spread over time, it would seem difficult to avoid overlap with SIB1 and OSI time windows. Hence, as raised in [5], it would beneficial to be able to separate SIB1 by having separate RNTI, thus it is proposed to inform RAN2 that RMSI and OSI should have different RNTI. Note that same DCI format would still be used. 
Proposal: Introduce separate RNTI for SIB1 (i.e. SIB1-RNTI)
4	Conclusions
In this contribution we have discussed about remaining issues on RMSI. Based on the discussion we have made the following observations and proposals: 
On collision between signalled SSB locations and PDCCH for RMSI monitoring:
Proposal: In PDCCH monitoring for RMSI the UE does not take into account SSB-transmitted-SIB1 or SSB-transmitted if configured by higher layers. 
Corresponding text proposal is given in Annex A at the end of the document.
In context of DCI format, following proposals are made:
Proposal: Support RV field in Type0-DPCCH.
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.  
Observation: To enable UE to combining of SIB1 transmissions within TTI in deterministic manner, UE should be aware of the start locations (SFN) of the TTIs. The TTI start could be restricted to certain SFNs (e.g. mod(SNF,16)=0)
Proposal: Introduce separate RNTI for SIB1 (SIB1-RNTI)
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Annex A. Text proposal to 38.213 Section 10

========== START of Text Proposal (TS 38.213) =========
[bookmark: _Toc505848935]10	UE procedure for receiving control information

== UNCHANGED TEXT OMITTED ==
[bookmark: _Hlk510770348]For monitoring of a PDCCH candidate 
[bookmark: _Hlk513540638]	If the UE has received ssb-PositionsInBurst in SystemInformationBlockType1 and has not received ssb-PositionsInBurst in ServingCellConfigCommon for a serving cell and if monitoring for PDCCH candidate is not for a Type0-PDCCH common search space and 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-PositionsInBurst in SystemInformationBlockType1, the UE is not required to monitor the PDCCH candidate.
-	If a UE has received ssb-PositionsInBurst in ServingCellConfigCommon for a serving cell and if monitoring for PDCCH is not for a Type0-PDCCH common search space and 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-PositionsInBurst in ServingCellConfigCommon, the UE is not required to monitor the PDCCH candidate.
-	If the has not received both ssb-PositionsInBurst in SystemInformationBlockType1 and ssb-PositionsInBurst in ServingCellConfigCommon 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.

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

image1.wmf
é

ù

)

2

/

)

1

(

(

log

BWP

DL,

RB

BWP

DL,

RB

2

+

N

N


