
3GPP TSG RAN WG1 #115	R1-2312398
Chicago, USA, November 13th – 17th, 2023



[bookmark: Source]Agenda item:	8.9.1
Source: 	Moderator (Lenovo)
[bookmark: Title]Title: 	Summary#2 of discussion on enhancements to operate NR on dedicated spectrum less than 5MHz
[bookmark: DocumentFor]Document for:	Discussion and Decision
Introduction
[bookmark: _Hlk53783455][bookmark: OLE_LINK7]In RAN#99, the WID for NR support for dedicated spectrum less than 5MHz for FR1 was revised and agreed [1]. The following objectives are included for dedicated FDD spectrum in FR1:
	· [bookmark: _Hlk101868156]Identify and specify necessary changes to NR physical layer with minimum specification impact to operate in spectrum allocations from approximately 3 MHz up to below 5 MHz [RAN1]:
· Restrict to subcarrier spacing of 15kHz and the use of normal cyclic prefix.
· For SSB:
· Reuse PSS/SSS specification without puncturing.
· PBCH based on current design 
· Identify and specify necessary minimum changes to PDCCH, CSI-RS/TRS, PUCCH, and PRACH for functional support based on existing design, without optimization.
· Specify necessary RAN4 requirements to support deploying NR in spectrum allocations from approximately 3 MHz up to below 5 MHz [RAN4], including in bands n100, n106, n26, n28 and n85:
· Specify system parameters (including channel and sync rasters) for the associated dedicated spectrum.
· Minimize impact on RF requirements:
· Reuse 5 MHz channel bandwidth at least for FRMCS use case (assuming co-located NR and GSM-R with same operator).
· Specify the required RF requirements for optional 3 MHz channel bandwidth in bands n100, n106, n28 and n85.
· Specify RRM requirements while minimizing specification impact to support operation in dedicated spectrum allocations from approximately 3 MHz up to below 5 MHz.


This document summarizes the contributions submitted to RAN1#115 AI 8.9.1 on the enhancements to operate NR on dedicated spectrum less than 5MHz. The discussions are under the following email thread in RAN1#115. 
[115-R18-FR1<5MHz] Email discussion on NR support for dedicated spectrum less than 5MHz – Yuantao (Lenovo)
· To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc

Remaining issues
[bookmark: OLE_LINK33]BWP size
In RAN1#114bis, we reached below WA on BWP size for 3MHz channel BW,
	Working Assumption
For 3MHz channel BW,
· For the new sync. raster point (=920.73MHz, GSCN 41637 on band n100), UE supports 12 PRB BWP
· For other new sync raster points, UE supports 15 PRB BWP
· Note: it does not introduce any new interpretation on FG6-1
Note: it will be a conclusion when this working assumption is confirmed


Ericsson, CATT, Nokia, NSB, DOCOMO, Lenovo, MediaTek, Qualcomm, TD-Tech, Huawei, HiSilicon prefer to confirm the working assumption. Furthermore, CATT prefers to support only 12 PRB BWP for the new sync. raster point (920.73MHz, GSCN 41637) and 15 PRB BWP for other new sync. raster points. MediaTek proposes to add a note “Note: it does not introduce any RAN1/RAN2 specification changes”. The FL’s understanding is that such additional note seems not necessary since as agreed, the working assumption will be a conclusion when confirmed.
[bookmark: OLE_LINK10]Proposal 2.1-1: Confirm the following working assumption as a conclusion.
	Working Assumption
For 3MHz channel BW,
· For the new sync. raster point (=920.73MHz, GSCN 41637 on band n100), UE supports 12 PRB BWP
· For other new sync raster points, UE supports 15 PRB BWP
· Note: it does not introduce any new interpretation on FG6-1
Note: it will be a conclusion when this working assumption is confirmed



	Companies
	Y/N
	Comments

	Ericsson
	Y
	We are ok with confirming the Working Assumption.

	Nokia, NSB
	Y
	We do not see a need for a further note, since the WA will become a conclusion anyway.

	Qualcomm
	Y
	

	ZTE
	Y
	

	FUTUREWEI
	Y
	

	CATT
	
	A clarification is needed for us. Based on current wording, can UE support other size of BWP e.g. 13PRB BWP for the new sync. raster point (=920.73MHz, GSCN 41637 on band n100)?  

	DOCOMO
	Y
	

	LGE
	Y
	

	TD Tech, Chengdu TD Tech
	Y
	



In a previous agreement in RAN1 #114 as in below, there is a note “Note 1: UE can be configured with 20 PRBs BWP for UE capable of 20 PRBs CORESET#0”. Nokia, NSB propose to revise it to be “For 5MHz channel BW, for the new sync. raster point (=920.73MHz, GSCN 41638 on band n100), UE supports 20 PRB BWP.”, such that it is align with 3MHz channel operation. Proposal 2.1-2 is provided to collect companies’ views on this.

	Agreement (RAN1#114)
For 5MHz channel BW, 20 PRBs CORESET#0 transmission BW is supported. 
· The upper 4 PRBs of the 𝑁RB CORESET = 24 CORESET#0 are punctured to obtain 20 PRBs CORESET#0.
· Table 13-0 is used for configuring 20 PRBs CORESET#0
· Maximum number of CORESET#0 symbols is 3. Minimum number of CORESET#0 symbols is 2.
· PRB offset = 0
· Only interleaved CCE to REG mapping is supported. 
· REG bundle size = 6
· Kssb follows legacy configuration.
· Note: The 20 PRBs CORESET#0 is only valid for the new sync. raster (=921.45 MHz) for band n100, 5MHz channel BW
[bookmark: OLE_LINK9]Note 1: UE can be configured with 20 PRBs BWP for UE capable of 20 PRBs CORESET#0




Proposal 2.1-2 (conclusion): For 5MHz channel BW, for the new sync. raster point (=920.73MHz, GSCN 41638 on band n100), UE supports 20 PRB BWP. 
	[bookmark: OLE_LINK13]Companies
	Y/N
	Comments

	Ericsson
	Y
	Ok for the sake of clarity, but there is a typo. If “Note1” is to be revised it should be as follows:
Note 1: For 5MHz channel BW, for the new sync. raster point (=921.45MHz, GSCN 41638 on band n100), UE supports 20 PRB BWP. UE can be configured with 20 PRBs BWP for UE capable of 20 PRBs CORESET#0



	Nokia, NSB
	Y
	

	Qualcomm
	Y
	

	ZTE
	
	No necessary. The ‘note’ in the last sub-bullet in above agreement already clarifies the applicable sync. raster. 

	FUTUREWEI
	
	Not necessary. This note is already captured in FG 51-3

	DOCOMO
	
	OK for the sake of clarity if majority companies want, while we don’t see the strong need to make another agreement, since it is clear from previous agreement.

	LGE
	Y
	

	TD Tech, Chengdu TD Tech
	Y
	



Besides, there is an agreement in RAN1#114 regarding initial DL BWP size (as in below), Nokia, NSB understand this main bullet is generic and is applicable to 20 PRB CORESET#0, but the sub-bullet does not include this case. Therefore, Nokia, NSB propose to amend this agreement to add “For 20 PRBs CORESET#0 transmission BW, the initial DL BWP has 20 PRBs.”. Proposal 2.1-3 is provided to collect companies’ views on it. 
	Agreement (RAN1#114)
For dedicated spectrum with less than 5MHz transmission BW, if a UE is not provided initialDownlinkBWP, the location and size of the initial DL BWP is equal to that of CORESET#0 transmission BW, i.e.,
· For 12 PRBs CORESET#0 transmission BW, the initial DL BWP has 12 PRBs.
· For 15 PRBs CORESET#0 transmission BW, the initial DL BWP has 15 PRBs.
Note: whether/how to reflect the above is up to Editor.




Proposal 2.1-3: Revise RAN1#114 agreement to add a sub-bullet on 20 PRB initial DL BWP for 20 PRB CORESET#0
Agreement (RAN1#114)
For dedicated spectrum with less than 5MHz transmission BW, if a UE is not provided initialDownlinkBWP, the location and size of the initial DL BWP is equal to that of CORESET#0 transmission BW, i.e.,
· For 12 PRBs CORESET#0 transmission BW, the initial DL BWP has 12 PRBs.
· For 15 PRBs CORESET#0 transmission BW, the initial DL BWP has 15 PRBs.
· [bookmark: _Hlk150513319]For 20 PRBs CORESET#0 transmission BW, the initial DL BWP has 20 PRBs.
Note: whether/how to reflect the above is up to Editor.
	Companies
	Y/N
	Comments

	Ericsson
	Y
	Ok for the sake of clarity.

	Nokia, NSB
	Y
	It is good to have clearly noted agreements for all the key aspects. 

	Qualcomm
	Y
	Just clarify that no change for the current spec is needed due to this revision.

	ZTE
	
	As there is no spec impact, we are wondering the necessity for such update. We could be also ok if the majority thinks so. 

	FUTUREWEI
	Y
	

	DOCOMO
	
	OK for the sake of clarity if majority companies want, while we don’t see the strong need to make another agreement, since it is current spec already capture this behaviour.

	LGE
	Y
	

	TD Tech, Chengdu TD Tech
	Y
	




SS/PBCH block
TPs related with punctured SS/PBCH block
[bookmark: _Hlk150266267]ZTE proposes that clarifications are needed for the PDSCH resource mapping and DM-RS reception procedure by considering the punctured SS/PBCH block for dedicated spectrum. Two below TPs for TS38.214 are proposed. 
TP#a:
	[bookmark: _Toc11352093][bookmark: _Toc45810555][bookmark: _Toc27299881][bookmark: _Toc114223802][bookmark: _Toc36645510][bookmark: _Toc29674280][bookmark: _Toc29673287][bookmark: _Toc29673146][bookmark: _Toc20317983]*** Unchanged parts are omitted ***
5.1.4	PDSCH resource mapping
[bookmark: OLE_LINK4]When receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 0, the UE shall assume that no SS/PBCH block, or SS/PBCH block after puncturing if applicable, is transmitted in REs used by the UE for a reception of the PDSCH.
When receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 1, RA-RNTI, MSGB-RNTI, P-RNTI or TC-RNTI, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst, and if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources, or SS/PBCH block transmission resource after puncturing if applicable, the UE shall assume that the PRBs containing SS/PBCH block transmission resources, or SS/PBCH block transmission resource after puncturing if applicable, are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted.
A UE expects a configuration provided by ssb-PositionsInBurst in ServingCellConfigCommon to be same as a configuration provided by ssb-PositionsInBurst in SIB1.
When receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, G-RNTI, G-CS-RNTI, MCCH-RNTI or PDSCHs with SPS, the REs corresponding to the configured or dynamically indicated resources in Clauses 5.1.4.1, 5.1.4.2 are not available for PDSCH. Furthermore, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources, or SS/PBCH block transmission resource after puncturing if applicable, and the UE shall assume that the PRBs containing SS/PBCH block transmission resources, or SS/PBCH block transmission resource after puncturing if applicable, are not available for PDSCH in the OFDM symbols where SS/PBCH block associated with the same PCI is transmitted.
*** Unchanged parts are omitted ***


[bookmark: OLE_LINK2]TP#b:
	[bookmark: OLE_LINK5][bookmark: _Toc29674289][bookmark: _Toc114223811][bookmark: _Toc36645519][bookmark: _Toc45810564][bookmark: _Toc27299890][bookmark: _Toc29673296][bookmark: _Toc29673155][bookmark: _Toc11352102][bookmark: _Toc20317992]*** Unchanged parts are omitted ***
5.1.6.2	DM-RS reception procedure
If the UE receives the DM-RS for PDSCH and an SS/PBCH block associated with the same PCI in the same OFDM symbol(s), then the UE may assume that the DM-RS and SS/PBCH block are quasi co-located with 'typeD', if 'typeD' is applicable. Furthermore, the UE shall not expect to receive DM-RS in resource elements that overlap with those of the SS/PBCH block, or SS/PBCH block after puncturing if applicable, associated with the same PCI as the DM-RS, and the UE can expect that the same or different subcarrier spacing is configured for the DM-RS and SS/PBCH block in a CC except for the case of 240 kHz where only different subcarrier spacing is supported. A DM-RS for PDSCH is said to be associated with an additional PCI if the indicated TCI state for the PDSCH is associated with the additional PCI, otherwise a DM-RS for PDSCH is associated with serving cell PCI.
*** Unchanged parts are omitted ***



Companies please comment if such clarifications on PDSCH resource mapping and DM-RS reception procedure are needed, and whether the TPs from ZTE are agreeable. 
	Companies
	Y/N
	Comments

	Ericsson
	Y
	Ok but there are a couple of typos in the TPs (“… transmission resources after …”).
It is fine going instance by instance adding the puncturing clarification (in any case it will be up to the Editor), but as a recommendation to the Editor it seems to be more practical adding a statement like the one added in TS 38.212 for CORESET0, which could be as formulated below (using the similar logic/wording as in 38.212) in this case for SS/PBCH:
For a cell detected in cell search procedure with synchronization raster defined in Table 5.4.3.3-2 or at GSCN 41637 in Table 5.4.3.1-3 of [13, TS 38.101-1], for the cell in this clause, 12 resource blocks form the SS/PBCH block after puncturing as defined in clause 7.4.3.1 of [4, TS 38.211].


	Nokia, NSB
	N
	We think a clarification can be useful, but disagree with the approach in the TPs. We are rather of the opinion that PDSCH or DM-RS do not need to be mapped on the punctured RBs. This can be easily achieved by using a phrase “...before puncturing, if applicable”, or something similar. 

	Qualcomm
	
	For 5.1.4,
- first change is not needed because the text is just general and no SSB will be transmitted in the punctured REs anyway. 
- In 2nd/3rd change: “SS/PBCH block transmission resources” is the actual resources for SSB transmission, which is the SSB after puncturing already. 
For 5.1.6.2, the REs of the SSB here are the actual transmitted REs. If companies prefer a clarification, it can be 
“Furthermore, the UE shall not expect to receive DM-RS in resource elements that overlap with those of the SS/PBCH block transmission resources associated with the same PCI as the DM-RS, and the UE can expect that the same or different subcarrier spacing is configured for the DM-RS and SS/PBCH block in a CC except for the case of 240 kHz where only different subcarrier spacing is supported.”

	ZTE
	Y
	Support

	DOCOMO
	
	OK to clarify, but prefer to make a general statement, as proposed by Ericsson

	LGE
	
	We tend to agree with Nokia in that at best 2 PRBs can be scheduled e.g., for PDSCH with this proposal, which we think is not really useful. If that is the case, then no change is slightly preferred.  

	TD Tech, Chengdu TD Tech
	N
	Before the current WI, SSB block is 20 PRBs long. According to the current WID, SSB block can be 20 PRBS long or punctured to less than 20PRBs in length. There’s no need to emphasize there are two kinds of SSB blocks: SSB block with no puncture and SSB block with puncture. If the two kinds of SSB blocks are indicated here, all SSB block related description may need to be modified. Furthermore, we need to give the two names for the two kinds of SSB blocks.
Maybe we can give a general description on SSB block as below in TS38.300 Section 5.2.4 (This section is for Synchronization signal and PBCH block) and TS38.211 Section 7.3.3.3 (This section is for PBCH’s mapping to physical resources):
PBCH in and SSB block can be punctured. If PBCH is punctured, the transmission resource for an SSB block is the resource actually occupied by the SSB block.


LG proposes that EPRE boosting should be able to applicable to the punctured PBCH without impact on the EPRE of SSS since performance loss caused by puncturing is only relevant to PBCH, not SSS. On the other hand, in current specification (clause 4.1 of TS38.213), UE assumes that SSS, PBCH DM-RS and PBCH data have same EPRE. Based on this, LG proposes to support 3dB PBCH EPRE boosting and proposes below TP. 
	[TS 38.213]
-------------------------------------------------- Unchanged part is omitted ---------------------------------------------------------4.1	Cell search
Cell search is the procedure for a UE to acquire time and frequency synchronization with a cell and to detect the physical layer Cell ID of the cell. 
A UE receives the following synchronization signals (SS) in order to perform cell search: the primary synchronization signal (PSS) and secondary synchronization signal (SSS) as defined in [4, TS 38.211]. 
A UE assumes that reception occasions of a physical broadcast channel (PBCH), PSS, and SSS are in consecutive symbols, as defined in [4, TS 38.211], and form a SS/PBCH block. For cell search on a carrier with a channel bandwidth larger than 3 MHz, UE assumes that SSS, PBCH DM-RS, and PBCH data have same EPRE. For cell search on a carrier with a channel bandwidth of 3 MHz, UE assumes that PBCH DM-RS, and PBCH data have same EPRE, and the ratio of PBCH DM-RS EPRE to SSS EPRE in a SS/PBCH block is either 0 dB or 3 dB. The UE may assume that the ratio of PSS EPRE to SSS EPRE in a SS/PBCH block is either 0 dB or 3 dB. If the UE has not been provided dedicated higher layer parameters, the UE may assume that the ratio of PDCCH DMRS EPRE to SSS EPRE is within -8 dB and 8 dB when the UE monitors PDCCHs for a DCI format 1_0 with CRC scrambled by SI-RNTI, P-RNTI, or RA-RNTI, or for a DCI format 2_7.
-------------------------------------------------- Unchanged part is omitted ----------------------------------------------------------



Companies please comment if such EPRE boosting for PBCH is needed, and whether the above TP from LG can be agreeable. 
	Companies
	Y/N
	Comments

	Ericsson
	N
	If performance is deemed sufficient, power boosting is not needed, otherwise gNodeB can power boost the whole SSB keeping the same ratio. Unless an issue were identified, in our view there is no need to change spec here.

	Nokia, NSB
	Y
	We are ok to clarify this, although this is on-essential.

	Qualcomm
	N
	The same EPRE and SSS, PBCH DMRS/data should be unchanged, same as legacy.
With the ambiguity on whether EPRE difference is 0dB or 3dB, the UE cannot use the SSS and PBCH DMRS together for channel estimation. 

	ZTE
	N
	EPRE boosting for PBCH is not agreed yet and we don’t a need for such optimization in maintenance phase. 

	DOCOMO
	N
	We don’t think such optimization is introduced in maintenance phase.

	LGE
	Y
	Thanks FL for capturing the intention of this proposal nicely.
For the concern from QC on the ambiguity of EPRE power difference b/w SSS and PBCH DMRS, we can fix the ratio of PBCH DM-RS EPRE to SSS EPRE to 3 dB as suggested below in the updated TP. The motivation of the original text proposal was to provide the flexibility of either keeping the legacy EPRE ratio or boosting the EPRE of the punctured PBCH only as operators may have difference preference depending on their situation. 

[TS 38.213]
-------------------------------------------------- Unchanged part is omitted ---------------------------------------------------------4.1	Cell search
Cell search is the procedure for a UE to acquire time and frequency synchronization with a cell and to detect the physical layer Cell ID of the cell. 
A UE receives the following synchronization signals (SS) in order to perform cell search: the primary synchronization signal (PSS) and secondary synchronization signal (SSS) as defined in [4, TS 38.211]. 
A UE assumes that reception occasions of a physical broadcast channel (PBCH), PSS, and SSS are in consecutive symbols, as defined in [4, TS 38.211], and form a SS/PBCH block. For cell search on a carrier with a channel bandwidth larger than 3 MHz, UE assumes that SSS, PBCH DM-RS, and PBCH data have same EPRE. For cell search on a carrier with a channel bandwidth of 3 MHz, UE assumes that PBCH DM-RS, and PBCH data have same EPRE, and the ratio of PBCH DM-RS EPRE to SSS EPRE in a SS/PBCH block is either 0 dB or 3 dB. The UE may assume that the ratio of PSS EPRE to SSS EPRE in a SS/PBCH block is either 0 dB or 3 dB. If the UE has not been provided dedicated higher layer parameters, the UE may assume that the ratio of PDCCH DMRS EPRE to SSS EPRE is within -8 dB and 8 dB when the UE monitors PDCCHs for a DCI format 1_0 with CRC scrambled by SI-RNTI, P-RNTI, or RA-RNTI, or for a DCI format 2_7.
-------------------------------------------------- Unchanged part is omitted ----------------------------------------------------------


	TD Tech, Chengdu TD Tech
	
	Comments:
EPRE boosting for PBCH is not agreed yet. 
We think the simulation result is needed to show the PBCH power boosting is valid with no other passive effect.  It can provide gain compared with no PBCH power boosting.



Other proposals
Regarding the supporting of NCD-SSB not on the new sync. raster points, 
· Ericsson proposes that NCD-SSB for dedicated spectrum less than 5MHz transmission BW is not supported since the UE will always be able to receive the entire cell carrier thus there is no need to make use of the NCD-SSB.
· Qualcomm proposes that the UE expects the SSB of serving cell and neighbour cells is transmitted on the sync raster points only. 
Based on these views, it is proposed in proposal 2.2.2-1 that NCD-SSB is not supported for dedicated spectrum. 
Proposal 2.2.2-1 (conclusion): NCD-SSB is not supported for dedicated spectrum less than 5MHz transmission BW.
	[bookmark: _Hlk150439279]Companies
	Y/N
	Comments

	Ericsson
	Y
	We can also be ok with Qualcomm’s proposal around this topic (i.e., “For a UE supporting Rel18 NR dedicated spectrum less than 5MHz, the UE expects the SSB of serving cell and neighbour cells is transmitted on the sync raster points only”), since it effectively has the same meaning.

	Nokia, NSB
	Y
	

	Qualcomm
	
	We would prefer to be more specific to say the UE expects the SSB of serving cell and neighbour cells is transmitted on the sync raster points only, which clarifies not only NCD-SSB but also other cases if any (such as DC).

	ZTE
	Y
	

	DOCOMO
	Y
	OK with QC’s version

	LGE
	Y
	

	TD Tech, Chengdu TD Tech
	Y
	

	MTK
	Y, but …
	We support the proposal. However, we think it might be an agreement instead of a conclusion. 
In R18 BWP w/o restriction WI, NCD-SSB can be configured to non-RedCap UEs for L1/L3 measurements (See FG 53-3 in UE feature table for details). This proposal should at least make FG 51-x to be exclusive from FG 53-3 which should be captured to at least TS38.306 (and TR38.822). 


Qualcomm proposes to introduce in SIB4 an additional InterFreqCarrierFreqList with ARFCN-ValueNR corresponding to the new defined sync raster points, separate from that of legacy sync raster points. This is to avoid negative impacts on legacy UEs. In an example provided by Qualcomm, if a common interFreqCarrierFreqList with ARFCN-ValueNR corresponding to new GSCN is shared by legacy UEs and new UEs, the legacy UEs’ behavior might be not predictable. The UE may consider the serving cell with error SIB4 cannot be used, or the UE may keep searching SSB on the ‘invalid’ GSCN and wrongly access the indicated neighbour cell with less than 5MHz. If this proposal can be agreed, an LS to RAN2 is needed, as proposed. 
[bookmark: OLE_LINK40]Proposal 2.2.2-2: Introduce an additional InterFreqCarrierFreqList with ARFCN-ValueNR corresponding to the new sync raster points, separate from that of legacy sync raster points.
· [bookmark: OLE_LINK39]Send LS to RAN2.
	Companies
	Y/N
	Comments

	Ericsson
	See comment
	Both the issue and the proposed solution seem to be a bit outside of the RAN1 scope. Thus, we cannot agree yet to a solution impacting other working groups, we can perhaps raise the question to RAN4 and RAN2.

	Nokia, NSB
	
	We agree with Ericsson that this issue is more related to other working groups. It may be best to have the discussion there directly.

	Qualcomm
	Y
	RAN2 has no TUs for this WI. At least RAN1 needs to send LS to RAN2 for the problem/concern and further discussion.

	ZTE
	N
	Legacy UE can be barred by the new sync raster points. This has been already discussed before and we suggest not opening such discussion again 

	DOCOMO
	
	Seems companies can raise this issue in RAN4, if necessary.

	LGE
	
	Agree with Nokia. 

	TD Tech, Chengdu TD Tech
	
	Comments:
We don’t think it’s suitable that we propose to introduce a new IE. We should propose the question and ask for the answer to the question from RAN2. 
We agree to send an LS to RAN2 on whether or not the additional IE is needed. 



CORESET
[bookmark: OLE_LINK3]TPs related with punctured CORESET
Ericsson proposes that clarifications are needed in clause 5.1.2.2.2 of TS38.214 for downlink resource allocation type 1 for the cases that the size of CORESET#0 is applied, where punctured CORESET#0 should be used if applicable. Two alternatives on the TPs are proposed by Ericsson, as in below. 
Alternative 1: Using a similar approach as in TS 38.211.
	-------------------------------------------------------------------------- Text Start -----------------------------------------------------------------------------------------
[bookmark: _Toc29673282][bookmark: _Toc146791747][bookmark: _Toc20317978][bookmark: _Toc29674275][bookmark: _Toc36645505][bookmark: _Toc11352088][bookmark: _Toc45810550][bookmark: _Toc27299876][bookmark: _Toc29673141]5.1.2.2.2	Downlink resource allocation type 1

[bookmark: _Hlk498008922]In downlink resource allocation of type 1, the resource block assignment information indicates to a scheduled UE a set of contiguously allocated non-interleaved or interleaved virtual resource blocks within the active bandwidth part of size  PRBs except for the case when DCI format 1_0 is decoded in any common search space in which case the size of CORESET 0, or CORESET 0 after puncturing if applicable, shall be used if CORESET 0 is configured for the cell and the size of initial DL bandwidth part shall be used if CORESET 0 is not configured for the cell.
-------------------------------------------------------------------------- Text Omitted -----------------------------------------------------------------------------------------




When the DCI size for DCI format 1_0 in USS is derived from the size of DCI format 1_0 in CSS but applied to an active BWP with size of , a downlink type 1 resource block assignment field consists of a resource indication value (RIV) corresponding to a starting resource block and a length in terms of virtually contiguously allocated resource blocks , where  is given by 
-	the size of CORESET 0, or CORESET 0 after puncturing if applicable, if CORESET 0 is configured for the cell;
-	the size of initial DL bandwidth part if CORESET 0 is not configured for the cell. 
-------------------------------------------------------------------------------- End ----------------------------------------------------------------------------------------------



[bookmark: OLE_LINK11]Alternative 2: Using a similar approach as in TS 38.212, where a paragraph was introduced at an indentation-level that is suitable enough to cover all the sub-clauses of interest (e.g., clause 5.1 as to encompass clause 5.1.2.2.2 which requires the clarification). 
	---------------------------------------------------------------------------- Text Start -------------------------------------------------------------------------------------------
[bookmark: _Toc27299868][bookmark: _Toc29673133][bookmark: _Toc36645497][bookmark: _Toc11352080][bookmark: _Toc29674267][bookmark: _Toc29673274][bookmark: _Toc146791739][bookmark: _Toc20317970][bookmark: _Toc45810542]5.1	UE procedure for receiving the physical downlink shared channel
-------------------------------------------------------------------------- Text Omitted -------------------------------------------------------------------------------------
If more than one PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, after resolving overlapping with symbols in the slot indicated as uplink by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated, a UE receives one or more PDSCHs without corresponding PDCCH transmissions in the slot as specified below.
[bookmark: _Hlk39314234]‒	Step 0: set j=0, where j is the number of selected PDSCH(s) for decoding. Q is the set of activated PDSCHs without corresponding PDCCH transmissions within the slot
‒	Step 1: A UE receives one PDSCH with the lowest configured sps-ConfigIndex within Q, set j=j+1. Designate the received PDSCH as survivor PDSCH.
‒	Step 2: The survivor PDSCH in step 1 and any other PDSCH(s) overlapping (even partially) with the survivor PDSCH in step 1 are excluded from Q. 
‒	Step 3: Repeat step 1 and 2 until Q is empty or j is equal to the number of unicast/multicast PDSCHs in a slot supported by the UE 
For a cell detected in cell search procedure with synchronization raster defined in Table 5.4.3.1-2 or Table 5.4.3.1-3 of [13, TS 38.101-1], the size of CORESET 0 for the cell in this clause refers to the size of punctured CORESET 0 as defined in clause 7.3.2.2 of [4, TS 38.211] if any.
-------------------------------------------------------------------------------- End ----------------------------------------------------------------------------------------------



Companies please comment if such clarifications on CORESET#0 for downlink resource allocation type 1 is needed. If yes, which alternative of TP (as in above) is preferred, or any other suggestions. 
	[bookmark: OLE_LINK29]Companies
	Y/N
	Comments

	Ericsson
	Y
	The legacy states “the size of CORESET 0”, the reason behind the clarification is because for LessThan5MHzFR1, the size to be considered in those legacy procedures is after puncturing if any.
It can be up to the Editor how to clarify it, but perhaps using a similar approach as in TS 38.212 (i.e., a single statement) would be the simplest/more-efficient way of clarifying it. 

	Nokia, NSB
	Y
	We have a slight preference for Alt 2, since it restricts the change to a single place.

	Qualcomm
	
	It can be up to Editor as spec alignment CR.

	ZTE
	
	We can be ok with Alt.1 and we think Alt.1 is sufficient. 

	DOCOMO
	
	Slightly prefer Alt2 to make a general statement in a place.

	LGE
	N
	In our view, based on clause 7.3.2.2 of draft TS 38.211 CR (copied below for convenience), CORESET#0 clarification is only needed if it refers to the CORESET#0 before puncturing when the CORESET#0 is actually obtained by puncturing the 24-PRB CORESET#0. 
So, we don’t think the proposed text is not needed.

[Clause 7.3.2.2 of TS 38.211]
For CORESET 0 on a carrier where the SS/PBCH block is detected at sync raster points defined in Tables 5.4.3.1-2 or 5.4.3.1-3 of [14, TS 38.101-1] and configured by the ControlResourceSetZero IE:
-	 and  are defined by Table 13-0 in clause 13 of [5, TS 38.213];
-	if  on a carrier with a channel bandwidth of 3 MHz, the CORESET is obtained by applying the description above assuming interleaved mapping with ;
-	if  on a carrier with a channel bandwidth of 3 MHz, the CORESET is obtained by applying the description above assuming interleaved mapping with  or non-interleaved mapping as defined by clause 13 of [5, TS 38.213], followed by puncturing the 9 highest-numbered resource blocks to obtain the 15 resource blocks forming CORESET 0;
-	if  on a carrier with a channel bandwidth of 5 MHz, the CORESET is obtained by applying the description above assuming interleaved mapping with , followed by puncturing the 4 highest-numbered resource blocks to obtain the 20 resource blocks forming CORESET 0;


	TD Tech, Chengdu TD Tech
	N
	Before the current WI, CORESET 0 can’t be punctured. According to the current WI, CORESET 0 with no puncture and CORESET 0 with puncture are both supported.  
There’s no need to emphasize there are two kinds of CORESET 0. Otherwise, all CORESET 0 related description need to be modified. 
We think a general description as below can be to add in TS38.300 section 5.2.3 (this section is for PDCCH) and TS 38.213 Section 10 (This section is for procedure for receiving control information.) to indicate the two cases of CORESET 0.
CORESET 0 with no puncture is supported when the carrier bandwidth is not less than 5MHz while CORESET 0 with puncture is supported when the carrier bandwidth is less than 5MHz. 

	MTK
	
	We tend to agree with LG. 


[bookmark: OLE_LINK20]LG proposes that clarifications are needed for the three cases in below, where CORESET#0 before puncturing should be used if applicable. 
· In hash function for determining the CCEs for a PDCCH candidate, the parameter NCCE,p should be derived based on the CORESET#0 before puncturing if applicable. 
· The reference point k for PDCCH DMRS should be based on the CORESET#0 before puncturing if applicable.
· The value of   and for determining the PUCCH resource should be derived based on the CORESET#0 before puncturing if applicable.
One TP is proposed by LG for each of the above three cases.
[bookmark: OLE_LINK15]TP #a: 
	[bookmark: _Toc20311598][bookmark: _Toc26719423][bookmark: _Toc29917312][bookmark: _Toc29899575][bookmark: _Toc29894858][bookmark: _Toc122000471][bookmark: _Toc36498186][bookmark: _Toc12021486][bookmark: _Toc29899157][bookmark: _Toc45699213][bookmark: _Ref491451763][bookmark: _Ref491466492][TS 38.213]
10.1	UE procedure for determining physical downlink control channel assignment 
-------------------------------------------------- Unchanged part is omitted ---------------------------------------------------------
For a search space set  associated with CORESET , the CCE indexes for aggregation level  corresponding to PDCCH candidate  of the search space set in slot  for an active DL BWP of a serving cell corresponding to carrier indicator field value  are given by 

where
[bookmark: _Hlk39576530]for any CSS, ; 
for a USS, , ,  for ,  for ,  for , and ;
;
 is the number of CCEs, numbered from 0 to , in CORESET  and, if any, per RB set, where the CORESET  is obtained as described in clause 7.3.2.2 of [4, TS 38.211] except puncturing if applicable; 
-------------------------------------------------- Unchanged part is omitted ---------------------------------------------------------



TP #b:
	[bookmark: _Toc26459733][bookmark: _Toc19796507][bookmark: _Toc45107481][bookmark: _Toc36026642][bookmark: _Toc51774150][bookmark: _Toc106014841][bookmark: _Toc29230383][TS 38.211]
7.4.1.3	Demodulation reference signals for PDCCH
[bookmark: _Toc29230384][bookmark: _Toc51774151][bookmark: _Toc26459734][bookmark: _Toc36026643][bookmark: _Toc45107482][bookmark: _Toc19796508][bookmark: _Toc106014842][bookmark: _Toc45107483][bookmark: _Toc106014843][bookmark: _Toc26459735][bookmark: _Toc36026644][bookmark: _Toc51774152][bookmark: _Toc19796509][bookmark: _Toc29230385]-------------------------------------------------- Unchanged part is omitted ---------------------------------------------------------7.4.1.3.2	Mapping to physical resources
The UE shall assume the sequence  is mapped to resource elements  according to


where the following conditions are fulfilled
-	they are within the resource element groups constituting the PDCCH the UE attempts to decode if the higher-layer parameter precoderGranularity equals sameAsREG-bundle,
[bookmark: _Hlk498503459]-	all resource-element groups within the set of contiguous resource blocks in the CORESET where the UE attempts to decode the PDCCH if the higher-layer parameter precoderGranularity equals allContiguousRBs.
The reference point for  is 
-	subcarrier 0 of the lowest-numbered resource block in the CORESET if the CORESET is configured by the PBCH or by the controlResourceSetZero field in the PDCCH-ConfigCommon IE, where the CORESET is obtained as described in clause 7.3.2.2 except puncturing if applicable,
-	subcarrier 0 in common resource block 0 otherwise
-------------------------------------------------- Unchanged part is omitted ---------------------------------------------------------



TP #c: 
	[bookmark: _Toc12021476][bookmark: _Toc29899147][bookmark: _Toc36498176][bookmark: _Toc26719413][bookmark: _Toc45699202][bookmark: _Toc29899565][bookmark: _Toc122000458][bookmark: _Toc29917302][bookmark: _Ref498101660][bookmark: _Toc29894848][bookmark: _Toc20311588][bookmark: OLE_LINK17][bookmark: OLE_LINK21][TS 38.213]
9.2.1	PUCCH Resource Sets
-------------------------------------------------- Unchanged part is omitted ---------------------------------------------------------
[bookmark: OLE_LINK44]If the UE provides HARQ-ACK information in a PUCCH transmission in response to detecting a DCI format scheduling a PDSCH reception or having associated HARQ-ACK information without scheduling a PDSCH reception, the UE determines a PUCCH resource with index , , as , where  is a number of CCEs in a CORESET of a PDCCH reception with the DCI format, as described in clause 10.1,  is the index of a first CCE for the PDCCH reception, and  is a value of the PUCCH resource indicator field in the DCI format. For the  and  for PUCCH resource determination, UE assumes that the CORESET for PUCCH resource determination is obtained as described in clause 7.3.2.2 of [4, TS 38.211] except puncturing if applicable.
-------------------------------------------------- Unchanged part is omitted ---------------------------------------------------------



Companies please comment if such clarifications on CORESET#0 for these three cases (a. hash function, b. PDCCH DMRS, c. PUCCH as described above) are needed, and whether the three TPs  from LG can be agreeable.
	Companies
	Y/N
	Comments

	Ericsson
	N
	We are not meant to touch those legacy procedures, for LessThan5MHzFR1 just at the very last stage certain PRBs will be punctured (if any) which are not expected to be received by the UE.
If needed, we can perhaps reach a conclusion stating something as follows:
Conclusion: For dedicated spectrum with less than 5MHz transmission BW, the CCE-to-REG mapping follows the legacy procedures which are not impacted by the puncturing performed on CORESET0 if any.


	Nokia, NSB
	Y
	We agree with a need for change for a (hashing function – number of CCEs) and c (PUCCH – number of CCEs and CCE numbering), but don’t think a change for b (PUCCH DMRS is needed).
· Based on the puncturing design, the PDCCH is always punctured on the upper end (last 4 PRBs or last 9 PRBs). Therefore, subcarrier 0 is present and the same for PDCCH before & after puncturing based on our understanding
The wording can be improved further. Instead of “except puncturing if applicable”, we’d rather say “before puncturing”

	Qualcomm
	Y
	Same view as Nokia and also prefer ‘before puncturing’

	ZTE
	
	No need. CORESET#0 is punctured and it should be clear that the processing for CORESET#0 before puncturing is the same as legacy. 

	FUTUREWEI
	
	A clarification about the mapping “before puncturing” for the hashing function and the PUCCH may be needed to avoid ambiguities.

	DOCOMO
	
	Share the view with Nokia and QC

	LGE
	Y
	For clarification, the intent of this proposal is not to touch the legacy procedure at all. If you look at the description in clause 7.3.2.2 of draft TS 38.211 CR, without the clarification text as suggested in this proposal, the CORESET#0 is meant for the CORESET#0 after puncturing, if applied. So, we think the clarification as suggested in this proposal is needed.
Agree with Nokia and other companies in that the clarification may not be needed as the case that needs the clarification does not happen.
So, we are fine to focus on the two cases: hashing function and PUCCH resource index determination. 
For the wording itself, we can anyway leave the final editing up to the Editor.

	TD Tech, Chengdu TD Tech
	N
	We agree with Ericsson and ZTE.



Nokia, NSB propose to support RB puncturing for UE specific CORESETs. The reason is that in legacy UE specific CORESET configuration, the granularity of resource allocation of is 6 PRBs. With this, up to 12 PRB can be configured for UE specific CORESET for 3MHz channel BW and up to18 PRB CORESET for 5MHz channel BW. This means that the maximum AL for a PDCCH transmitted via UE specific CORESET would be only AL4 for 3MHz CBW. Such limitation creates unnecessary performance degradation for PDCCH capacity and coverage. Nokia proposes following TP to introduce RB puncturing for UE specific CORESETs. 
	TS 38.211, Section 7.3.2.2
*** Unchanged parts are omitted ***
For a CORESET configured by the ControlResourceSet IE: 
-     is given by the higher-layer parameter frequencyDomainResources;
· For the 3 MHz channel bandwidth, and for the 5 MHz channel bandwidth when the CORESET is located on a carrier where the SS/PBCH block is detected at the sync raster point with GSCN = 41638 [14, TS 38.101-1], the CORESET is obtained by puncturing the RBs not overlapping with the RBs of the bandwidth part within which the CORESET is configured. The UE may expect puncturing for the 3 highest-numbered resource blocks with  and for the 4 highest-numbered resource blocks with 
-    

*** Unchanged parts are omitted ***


On the other hand, Ericsson, MTK propose that RB puncturing for UE specific CORESETs is seen as optimization, which is not needed.
Companies please comment if puncturing for UE specific CORESET is needed, and whether the TP from Nokia can be agreeable.
	Companies
	Y/N
	Comments

	Ericsson
	N
	UE specific CORESET offers functional support, thus this proposal falls into the category of being an optimization.

	Nokia, NSB
	Y
	We see that it is natural to support the same PDCCH design for both CORESET#0 as well as dedicated CORESETs to avoid e.g. coverage imbalance.

	Qualcomm
	
	Nice to have. 
But since the spec allows CORESET0 can be used for CSS/USS, it may not be an essential issue to support puncturing for UE-specific CORESET.

	ZTE
	
	No need for such optimization especially in maintenance phase. 

	FUTUREWEI
	
	May not be an essential issue

	DOCOMO
	
	Share the view with QC. CORESET#0 can be used if NW wants to configure 15/20 PRB CORESETs

	LGE
	
	We don’t support this proposal as we see this is an optimization issue which we think is not essential.

	TD Tech, Chengdu TD Tech
	
	The further discussion is needed.

	MTK
	N
	Share a similar view with QC and DCM that CORESET#0 can be configured for USS. Besides, since these are low frequency bands, TCI states of UE-specific CORESETs are likely the same for all UEs, right? In this case, using CORESET#0 for USS should not cause performance loss compared with UE-specific CORESETs. 



Other proposals
Regarding CORESET#0 size, 
· Samsung: 12 PRB CORESET#0 can be applicable when the associated SSB is on synchronization raster entries other than GSCN 41637; No spec change is needed.
· [bookmark: OLE_LINK6]Nokia, NSB, Qualcomm: CORESET#0 is configured as 12 PRB for sync. raster point (920.71MHz, GSCN 41637), for other sync. raster points, CORESET#0 is configured as 15 PRB.
Proposal 2.3.2-1 is provided for collecting companies’ views.
Proposal 2.3.2-1: CORESET#0 is configured as 12 PRB for sync. raster point (920.71MHz, GSCN 41637), for other sync. raster points, CORESET#0 is configured as 15 PRB.
	Companies
	Y/N
	Comments

	Ericsson
	Y
	We support the proposal, but there is a clarification to be added and a typo to be corrected:
Proposal 2.3.2-1: For 3MHz channel BW, CORESET#0 is configured as 12 PRB for sync. raster point (920.73 MHz, GSCN 41637), for other sync. raster points, CORESET#0 is configured as 15 PRB.




	Nokia, NSB
	Y
	

	Qualcomm
	Y
	

	FUTUREWEI
	Y
	

	DOCOMO
	
	OK to go with this way, but not sure whether we can make further progress, since we made following conclusion as a compromise in the last RAN1 meeting.

Conclusion
· For 3MHz channel BW for the sync. raster point (920.73MHz, GSCN 41637), the UE shall support 12 PRB CORESET#0 during initial access. 
· For 3MHz channel BW for the sync. raster points for 15 PRB transmission BW, the UE shall support 15 PRB CORESET#0 during initial access.


	TD Tech, Chengdu TD Tech
	Y
	



Lenovo proposes that a PDCCH candidate is invalid if less than or equal to half of CCEs are punctured. Ericsson think this is an optimization and not need and how to deal with the the PDCCH candidates can be left up to implementation MediaTek don’t think invalid PDCCH candidate is necessary to proceed with requirement specification in RAN4. 
[bookmark: OLE_LINK28]Proposal 2.3.2-2 (conclusion): No need to define invalid PDCCH candidate for punctured CORESET.  
	Companies
	Y/N
	Comments

	Ericsson
	Y
	We support the proposed conclusion.

	Nokia, NSB
	Y
	It seems defining such monitoring restrictions may not reach consensus here – so if we need to state anything, we could come up with a conclusion there is ‘no consensus to support... ‘ or just stop the related discussions here. 

	Qualcomm
	No
	Clarification is needed on how to determine the PDCCH candidate for a AL with punctured CCEs. 
Otherwise, does it mean UE needs to check a PDCCH candidate assuming AL=8 with 4 punctured CCEs and another candidate with AL=4 with 4 CCEs but no puncturing?
Assuming reasonable configuration for PDCCH at gNB side, the UE is not required to monitor the PDCCH candidate for an AL with less than 3/4 unpunctured CCEs.  

	FUTUREWEI
	Y
	

	DOCOMO
	Y
	

	LGE
	Y
	

	TD Tech, Chengdu TD Tech
	Y
	

	MTK
	
	We are in principle supportive for the intention behind the proposal. We have not identified a use case that gNB has to configure a PDCCH candidate with many punctured CCEs to UE, especially after RAN1 has agreed that non-interleaved mapping can be configured for CORESET#0. 
Besides, if we decide to continue discussing “valid/invalid” candidates, do we have enough information (e.g. simulation or analytical results) to determine what may be considered a valid candidate while the other cannot? 



Qualcomm proposes to send an LS to RAN4 to clarify that AL=8 can only be supported for 15PRB CORESET0 with no interleaving. This is to address RAN4’s request as in the below RAN4 agreement (marked with yellow).
	Agreement (RAN4 RRM)
· Aggregation level (CCE) for RLM OOS and BFD
· AL = 4 for 12 PRBs hypothetical PDCCH transmission BW
· AL = 8 for 15 PRBs hypothetical PDCCH transmission BW
· Note: AL 8 will be considered if it is supported by RAN1 design


Question 2.3.2-1 is proposed for collecting companies’ view on whether an LS to RAN4 is needed to clarify the in which case AL=8 is supported for 3MHz channel BW.
Question 2.3.2-1: Does RAN1 need to send an LS to RAN4 to clarify in which case AL=8 is supported for 3MHz channel BW?
	Companies
	Comments

	Ericsson
	No. The statement from the proponent is built under the assumption that some CCEs will be considered invalid if they are punctured, but we have not agreed when a CCE is valid or invalid. Having said that, AL = 8 can be supported when the 24-PRB CORESET0 is punctured to 15-PRB CORESET0 regardless of whether interleaved mapping or non-interleaved mapping is used.
The proponent wrote their statement under the assumption that it is possible to achieve an AL = 8 slightly affected by puncturing (only half of the uppermost CCE is impacted by puncturing) if non-interleaved mapping is used along with 3-OFDM-symbols, since with other setups for AL = 8 the puncturing will impact more than just half a CCE and therefore the proponent considers those setups as invalid, but that is not the case, those setups are equally valid it is just that the performance is different.

	Nokia, NSB
	We see no need for special handling of this case.

	Qualcomm
	Yes, which solves the issue of RAN4 evaluation assumption.

	DOCOMO
	RAN1 reply can be discussed once RAN4 explicitly sends LS to RAN1 to ask the RAN1 design.

	TD Tech, Chengdu TD Tech
	The further discussion is needed.


Nokia, NSB understand that in the below RAN1#114 agreement, kssb=[20] for 15PRBs CORESET#0 with 0 PRB offset, and kssb=[16] for 2 PRB offset are still open. Nokia observes that 0 PRB offset with kSSB = 20 does not provide a meaningful configuration and 2 PRB offset with kSSB = 16 leads to excessive overall transmission BW. Hence, these values should be excluded.
	Agreement
Revise the previous agreement as below, 
Agreement
For 3MHz channel BW, for kssb and PRB offset for the determining the CORESET#0 position in frequency domain,
· kssb follows legacy configuration. 
· [bookmark: OLE_LINK30][bookmark: OLE_LINK31]Note: based on existing specifications, UE does not expect other values than kssb = 0 for 12PRBs CORESET#0, [kssb = 8 [or 20] for 15PRBs CORESET#0 with offset 0 PRBs, kssb = 4 [or 16] for 15RPBs CORESET#0 with offset 2 PRBs]
· PRB offset
· For 12 PRBs CORESET#0 transmission BW, PRB offset = 0 
· For 15 PRBs CORESET#0 transmission BW, at least PRB offset = 0, [2] 2 are supported
· FFS if offset = 1, 3 are supported.
Note: the above assumes that PRB offset to be the frequency gap between the first PRB of the actually transmitted 12/15 PRBs CORESET#0 and the first CRB overlapping with the first PRB of the actually transmitted 12 PRBs SS/PBCH block, how to capture it in the specification is left to editors.
Note: the range of the PRB offsets is only applicable to the introduced new sync. raster points for 3MHz channel BW and 100kHz channel raster.




Proposal 2.3.2-3 (conclusion): For 15 PRB CORESET#0, UE does not expect other values than kssb = 8 [or 20] for 15PRBs CORESET#0 with offset 0 PRBs, kssb = 4 [or 16] for 15RPBs CORESET#0 with offset 2 PRBs.
	Companies
	Y/N
	Comments

	Ericsson
	Y
	Ok for the sake of clarity. At that time (i.e., when this was discussed in RAN1# 114), towards finding the applicable values of k_ssb, we mentioned it was key identifying the first CRB overlapping with SSB, and we were questioned that the word “overlapping” was not in the specification, but we proved that the word “overlapping” was indeed explicitly mentioned in the Technical Specification 38.213 clause 13, afterwards it was clear the k_ssb values not surrounded by brackets were the ones that apply.

	Nokia, NSB
	Y
	

	Qualcomm
	Y
	

	FUTUREWEI
	Y
	

	DOCOMO
	Y
	

	LGE
	Y
	

	TD Tech, Chengdu TD Tech
	Y
	




[bookmark: OLE_LINK32]Proposals for offline session discussion (Tuesday)

Proposal 3-1: Confirm the following working assumption as a conclusion. Offline Agreement
	Working Assumption
For 3MHz channel BW,
· For the new sync. raster point (=920.73MHz, GSCN 41637 on band n100), UE supports 12 PRB BWP
· For other new sync raster points, UE supports 15 PRB BWP
· Note: it does not introduce any new interpretation on FG6-1
Note: it will be a conclusion when this working assumption is confirmed



Proposal 3-2 (Conclusion): For 5MHz channel BW, for the new sync. raster point (=920.73MHz, GSCN 41638 on band n100), UE supports 20 PRB BWP. 

[bookmark: OLE_LINK37]Proposal 3-3: Alternative 2 of TP in section 2 of R1-2310966 is endorsed for TS38.214 clause 5.1. 
	---------------------------------------------------------------------------- Text Start -------------------------------------------------------------------------------------------
5.1	UE procedure for receiving the physical downlink shared channel
-------------------------------------------------------------------------- Text Omitted -------------------------------------------------------------------------------------
If more than one PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, after resolving overlapping with symbols in the slot indicated as uplink by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated, a UE receives one or more PDSCHs without corresponding PDCCH transmissions in the slot as specified below.
‒	Step 0: set j=0, where j is the number of selected PDSCH(s) for decoding. Q is the set of activated PDSCHs without corresponding PDCCH transmissions within the slot
‒	Step 1: A UE receives one PDSCH with the lowest configured sps-ConfigIndex within Q, set j=j+1. Designate the received PDSCH as survivor PDSCH.
‒	Step 2: The survivor PDSCH in step 1 and any other PDSCH(s) overlapping (even partially) with the survivor PDSCH in step 1 are excluded from Q. 
‒	Step 3: Repeat step 1 and 2 until Q is empty or j is equal to the number of unicast/multicast PDSCHs in a slot supported by the UE 
For a cell detected in cell search procedure with synchronization raster defined in Table 5.4.3.1-2 or Table 5.4.3.1-3 of [13, TS 38.101-1], the size of CORESET 0 for the cell in this clause refers to the size of punctured CORESET 0 as defined in clause 7.3.2.2 of [4, TS 38.211] if any.
-------------------------------------------------------------------------------- End ----------------------------------------------------------------------------------------------



Proposal 3-4: With revising “except puncturing” to “before puncturing”, TP in section 2.2 of R1-2311898 is endorsed for TS38.213 clause 10.1. 
	[TS 38.213]
10.1	UE procedure for determining physical downlink control channel assignment 
-------------------------------------------------- Unchanged part is omitted ---------------------------------------------------------
For a search space set  associated with CORESET , the CCE indexes for aggregation level  corresponding to PDCCH candidate  of the search space set in slot  for an active DL BWP of a serving cell corresponding to carrier indicator field value  are given by 

where
for any CSS, ; 
for a USS, , ,  for ,  for ,  for , and ;
;
 is the number of CCEs, numbered from 0 to , in CORESET  and, if any, per RB set, where the CORESET  is obtained as described in clause 7.3.2.2 of [4, TS 38.211] except before puncturing if applicable; 
-------------------------------------------------- Unchanged part is omitted ---------------------------------------------------------



Proposal 3-5: With revising “except puncturing” to “before puncturing”, TP in section 2.3 of R1-2311898 is endorsed for TS38.213 clause 9.2.1. 
	[TS 38.213]
9.2.1	PUCCH Resource Sets
-------------------------------------------------- Unchanged part is omitted ---------------------------------------------------------
If the UE provides HARQ-ACK information in a PUCCH transmission in response to detecting a DCI format scheduling a PDSCH reception or having associated HARQ-ACK information without scheduling a PDSCH reception, the UE determines a PUCCH resource with index , , as , where  is a number of CCEs in a CORESET of a PDCCH reception with the DCI format, as described in clause 10.1,  is the index of a first CCE for the PDCCH reception, and  is a value of the PUCCH resource indicator field in the DCI format. For the  and  for PUCCH resource determination, UE assumes that the CORESET for PUCCH resource determination is obtained as described in clause 7.3.2.2 of [4, TS 38.211] except before puncturing if applicable.
-------------------------------------------------- Unchanged part is omitted ---------------------------------------------------------



Proposal 3-6: TP in section 2 of R1-2311022 is endorsed for TS38.214 Clause 5.1.6.2.
	*** Unchanged parts are omitted ***
5.1.6.2	DM-RS reception procedure
If the UE receives the DM-RS for PDSCH and an SS/PBCH block associated with the same PCI in the same OFDM symbol(s), then the UE may assume that the DM-RS and SS/PBCH block are quasi co-located with 'typeD', if 'typeD' is applicable. Furthermore, the UE shall not expect to receive DM-RS in resource elements that overlap with those of the SS/PBCH block, or SS/PBCH block after puncturing if applicable, associated with the same PCI as the DM-RS, and the UE can expect that the same or different subcarrier spacing is configured for the DM-RS and SS/PBCH block in a CC except for the case of 240 kHz where only different subcarrier spacing is supported. A DM-RS for PDSCH is said to be associated with an additional PCI if the indicated TCI state for the PDSCH is associated with the additional PCI, otherwise a DM-RS for PDSCH is associated with serving cell PCI.
*** Unchanged parts are omitted ***



[bookmark: OLE_LINK42]Proposals for offline session discussion (Wednesday)

[bookmark: OLE_LINK43][bookmark: OLE_LINK36][bookmark: OLE_LINK46]Proposal 4-1: Adopt following TP for TS38.213 clause 10.1 in principle. Offline Agreement
	[bookmark: OLE_LINK27][TS 38.213]
10.1 UE procedure for determining physical downlink control channel assignment 
-------------------------------------------------- Unchanged part is omitted ---------------------------------------------------------
For a search space set [image: ] associated with CORESET [image: ], the CCE indexes for aggregation level [image: ] corresponding to PDCCH candidate [image: ] of the search space set in slot [image: ] for an active DL BWP of a serving cell corresponding to carrier indicator field value [image: ] are given by 
[image: ]
where
for any CSS, [image: ]; 
for a USS, [image: ], [image: ], [image: ] for [image: ], [image: ] for [image: ], [image: ] for [image: ], and [image: ];
[image: ];
[image: ] is the number of CCEs, numbered from 0 to [image: ], in CORESET [image: ] and, if any, per RB set, where for CORESET#0, the CORESET [image: ] is obtained as described in clause 7.3.2.2 of [4, TS 38.211] before puncturing if applicable; 
-------------------------------------------------- Unchanged part is omitted ---------------------------------------------------------



[bookmark: OLE_LINK38]Proposal 4-2: Adopt following TP for TS38.213 clause 9.2.1 in principle. Offline Agreement
	[TS 38.213]
9.2.1       PUCCH Resource Sets
-------------------------------------------------- Unchanged part is omitted ---------------------------------------------------------
If the UE provides HARQ-ACK information in a PUCCH transmission in response to detecting a DCI format scheduling a PDSCH reception or having associated HARQ-ACK information without scheduling a PDSCH reception, the UE determines a PUCCH resource with index , , as , where  is a number of CCEs in a CORESET of a PDCCH reception with the DCI format, as described in clause 10.1,  is the index of a first CCE for the PDCCH reception, and  is a value of the PUCCH resource indicator field in the DCI format. For the  and  for PUCCH resource determination for CORESET#0, the CORESET for PUCCH resource determination is obtained as described in clause 7.3.2.2 of [4, TS 38.211] before puncturing if applicable.
-------------------------------------------------- Unchanged part is omitted ---------------------------------------------------------



Proposal 4-3: Adopt the following TP for TS38.214 clause 5.1 in principle. Offline Agreement
	---------------------------------------------------------------------------- Text Start -------------------------------------------------------------------------------------------
5.1	UE procedure for receiving the physical downlink shared channel
-------------------------------------------------------------------------- Text Omitted -------------------------------------------------------------------------------------
If more than one PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, after resolving overlapping with symbols in the slot indicated as uplink by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated, a UE receives one or more PDSCHs without corresponding PDCCH transmissions in the slot as specified below.
‒	Step 0: set j=0, where j is the number of selected PDSCH(s) for decoding. Q is the set of activated PDSCHs without corresponding PDCCH transmissions within the slot
‒	Step 1: A UE receives one PDSCH with the lowest configured sps-ConfigIndex within Q, set j=j+1. Designate the received PDSCH as survivor PDSCH.
‒	Step 2: The survivor PDSCH in step 1 and any other PDSCH(s) overlapping (even partially) with the survivor PDSCH in step 1 are excluded from Q. 
‒	Step 3: Repeat step 1 and 2 until Q is empty or j is equal to the number of unicast/multicast PDSCHs in a slot supported by the UE 
For a cell detected in cell search procedure with synchronization raster defined in Table 5.4.3.1-2 or Table 5.4.3.1-3 of [13, TS 38.101-1], the size of CORESET 0 for the cell in this clause refers to the size of punctured CORESET 0 as defined in clause 7.3.2.2 of [4, TS 38.211] if any.
-------------------------------------------------------------------------------- End ----------------------------------------------------------------------------------------------



[bookmark: OLE_LINK45]Proposal 4-4: RAN1 to send an LS to RAN2 (cc RAN4) on any backward compatibility issue of inter-frequency neighbor cell list for single carrier operation in NR dedicated spectrum less than 5 MHz for FR1. 

Proposals for online session discussion (Tuesday)
Proposal 5-1: Confirm the following working assumption as a conclusion. (Agreed)
	Working Assumption
For 3MHz channel BW,
1. For the new sync. raster point (=920.73MHz, GSCN 41637 on band n100), UE supports 12 PRB BWP
1. For other new sync raster points, UE supports 15 PRB BWP
21. Note: it does not introduce any new interpretation on FG6-1
Note: it will be a conclusion when this working assumption is confirmed



Proposal 5-2: With revising “except puncturing” to “before puncturing”, TP in section 2.2 of R1-2311898 is endorsed for TS38.213 clause 10.1. 
	[TS 38.213]
10.1	UE procedure for determining physical downlink control channel assignment 
-------------------------------------------------- Unchanged part is omitted ---------------------------------------------------------
For a search space set  associated with CORESET , the CCE indexes for aggregation level  corresponding to PDCCH candidate  of the search space set in slot  for an active DL BWP of a serving cell corresponding to carrier indicator field value  are given by 

where
for any CSS, ; 
for a USS, , ,  for ,  for ,  for , and ;
;
 is the number of CCEs, numbered from 0 to , in CORESET  and, if any, per RB set, where the CORESET  is obtained as described in clause 7.3.2.2 of [4, TS 38.211] except before puncturing if applicable; 
-------------------------------------------------- Unchanged part is omitted ---------------------------------------------------------



Proposal 4-3: Alternative 2 of TP in section 2 of R1-2310966 is endorsed for TS38.214 clause 5.1. 
	---------------------------------------------------------------------------- Text Start -------------------------------------------------------------------------------------------
5.1	UE procedure for receiving the physical downlink shared channel
-------------------------------------------------------------------------- Text Omitted -------------------------------------------------------------------------------------
If more than one PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, after resolving overlapping with symbols in the slot indicated as uplink by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated, a UE receives one or more PDSCHs without corresponding PDCCH transmissions in the slot as specified below.
‒	Step 0: set j=0, where j is the number of selected PDSCH(s) for decoding. Q is the set of activated PDSCHs without corresponding PDCCH transmissions within the slot
‒	Step 1: A UE receives one PDSCH with the lowest configured sps-ConfigIndex within Q, set j=j+1. Designate the received PDSCH as survivor PDSCH.
‒	Step 2: The survivor PDSCH in step 1 and any other PDSCH(s) overlapping (even partially) with the survivor PDSCH in step 1 are excluded from Q. 
‒	Step 3: Repeat step 1 and 2 until Q is empty or j is equal to the number of unicast/multicast PDSCHs in a slot supported by the UE 
For a cell detected in cell search procedure with synchronization raster defined in Table 5.4.3.1-2 or Table 5.4.3.1-3 of [13, TS 38.101-1], the size of CORESET 0 for the cell in this clause refers to the size of punctured CORESET 0 as defined in clause 7.3.2.2 of [4, TS 38.211] if any.
-------------------------------------------------------------------------------- End ----------------------------------------------------------------------------------------------



Proposals for online session discussion (Thursday)
Proposal 6-1: Adopt following TP for TS38.213 clause 10.1 in principle. 
	[TS 38.213]
10.1 UE procedure for determining physical downlink control channel assignment 
-------------------------------------------------- Unchanged part is omitted ---------------------------------------------------------
For a search space set [image: ] associated with CORESET [image: ], the CCE indexes for aggregation level [image: ] corresponding to PDCCH candidate [image: ] of the search space set in slot [image: ] for an active DL BWP of a serving cell corresponding to carrier indicator field value [image: ] are given by 
[image: ]
where
for any CSS, [image: ]; 
for a USS, [image: ], [image: ], [image: ] for [image: ], [image: ] for [image: ], [image: ] for [image: ], and [image: ];
[image: ];
[image: ] is the number of CCEs, numbered from 0 to [image: ], in CORESET [image: ] and, if any, per RB set, where for CORESET#0, the CORESET [image: ] is obtained as described in clause 7.3.2.2 of [4, TS 38.211] before puncturing if applicable; 
-------------------------------------------------- Unchanged part is omitted ---------------------------------------------------------



Proposal 6-2: Adopt following TP for TS38.213 clause 9.2.1 in principle. 
	[TS 38.213]
9.2.1       PUCCH Resource Sets
-------------------------------------------------- Unchanged part is omitted ---------------------------------------------------------
If the UE provides HARQ-ACK information in a PUCCH transmission in response to detecting a DCI format scheduling a PDSCH reception or having associated HARQ-ACK information without scheduling a PDSCH reception, the UE determines a PUCCH resource with index , , as , where  is a number of CCEs in a CORESET of a PDCCH reception with the DCI format, as described in clause 10.1,  is the index of a first CCE for the PDCCH reception, and  is a value of the PUCCH resource indicator field in the DCI format. For the  and  for PUCCH resource determination for CORESET#0, the CORESET for PUCCH resource determination is obtained as described in clause 7.3.2.2 of [4, TS 38.211] before puncturing if applicable.
-------------------------------------------------- Unchanged part is omitted ---------------------------------------------------------



Proposal 6-3: Adopt the following TP for TS38.214 clause 5.1 in principle. 
	---------------------------------------------------------------------------- Text Start -------------------------------------------------------------------------------------------
5.1	UE procedure for receiving the physical downlink shared channel
-------------------------------------------------------------------------- Text Omitted -------------------------------------------------------------------------------------
If more than one PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, after resolving overlapping with symbols in the slot indicated as uplink by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated, a UE receives one or more PDSCHs without corresponding PDCCH transmissions in the slot as specified below.
‒	Step 0: set j=0, where j is the number of selected PDSCH(s) for decoding. Q is the set of activated PDSCHs without corresponding PDCCH transmissions within the slot
‒	Step 1: A UE receives one PDSCH with the lowest configured sps-ConfigIndex within Q, set j=j+1. Designate the received PDSCH as survivor PDSCH.
‒	Step 2: The survivor PDSCH in step 1 and any other PDSCH(s) overlapping (even partially) with the survivor PDSCH in step 1 are excluded from Q. 
‒	Step 3: Repeat step 1 and 2 until Q is empty or j is equal to the number of unicast/multicast PDSCHs in a slot supported by the UE 
For a cell detected in cell search procedure with synchronization raster defined in Table 5.4.3.1-2 or Table 5.4.3.1-3 of [13, TS 38.101-1], the size of CORESET 0 for the cell in this clause refers to the size of punctured CORESET 0 as defined in clause 7.3.2.2 of [4, TS 38.211] if any.
-------------------------------------------------------------------------------- End ----------------------------------------------------------------------------------------------



Proposal 6-4: RAN1 to send an LS to RAN2 (cc RAN4) on any backward compatibility issue of inter-frequency neighbour cell list for single carrier operation in NR dedicated spectrum less than 5 MHz for FR1. 

RAN1 Agreements/Conclusions/Working assumptions
RAN1#111
Agreement
In an LS to RAN4, in addition to reuse 5 MHz channel bandwidth, RAN1 suppose only 3 MHz channel bandwidth is supported, and would like to get RAN4 responses on the maximum transmission bandwidth (the number of PRBs) for this channel BW.
Agreement
RAN1 would like to ask RAN4 if finer sync. raster for the 3MHz and/or 5MHz channel bandwidth is feasible, as well as any input from RAN1 for RAN4’s answer to this question.
Agreement
Before getting RAN4 responses, RAN1 assume maximum transmission bandwidth, 15RBs or 16RBs for 3 MHz channel BW for evaluation and analysis.
Note: include agreement into the LS
Agreement
Before getting RAN4 responses, RAN1 assume that the UE could know which RBs are used for SSB transmission after PSS/SSS is detected for evaluation and analysis. 
Note: it does not mean indication signaling is needed.
Note: include this agreement into the LS
Agreement 
Including following 2 questions into the LS
Question 1: RAN1’s understanding is that in addition to reuse 5 MHz channel bandwidth, RAN1 suppose only 3 MHz channel bandwidth is supported, and would like to get RAN4 responses on the maximum transmission bandwidth (the number of PRBs) for this channel BW
Question 2: RAN1 have discussed aspects related to synch raster in the spectrum of interest. RAN1 would like to ask RAN4 if finer sync. raster for the 3MHz and/or 5MHz channel bandwidth is feasible, as well as if RAN4 needs any input from RAN1.
Agreement
The Draft LS to RAN4 R1-2212898 is endorsed in principle with modified question as agreed above and all agreements and conclusions made in RAN1#111.
Agreement
[bookmark: OLE_LINK23]Final LS to RAN4 R1-2212919 is endorsed.
[bookmark: _Hlk119584988]Agreement
For transmission bandwidths of <5MHz for 3MHz and 5MHz channel bandwidth, a subset of PRBs of 20-PRB PBCH are used for PBCH transmission if the transmission BW of a channel is less than 20PRBs. 
· FFS which PRBs are used and how to use the PRBs 
· Note: PRBs for PSS/SSS are not punctured.
Agreement
For CORESET#0 configuration for transmission bandwidths <5 MHz for 3MHz and 5MHz channel bandwidth, following options are for study, 
· Opt.1: Existing configuration table for 15kHz SCS, 5MHz minimum channel BW (i.e., table 13-1 in TS38.213) is reused for configuration
· Opt.2: A new CORESET#0 configuration table is to be introduced for the configuration.
Conclusion
No enhancements are required for PRACH to operate NR on transmission bandwidths of <5MHz for 3MHz and 5MHz channel bandwidth. 
· Note: PRACH formats and configurations not fitting into the transmission BW are not applicable
Agreement
Short PRACH formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS are supported for transmission bandwidths <5 MHz for 3MHz and 5MHz channel bandwidth.
Conclusion 
No enhancements are needed for PUCCH to support transmission bandwidths of <5MHz for 3MHz and 5MHz channel bandwidth, 
· FFS: the necessity for PUCCH FH disabling.
Agreement 
Study whether and how to recover PDCCH detection performance of CORESET#0 for transmission bandwidths of <5MHz for 3MHz and 5MHz channel bandwidth. The following options are considered, 
· Opt.1: Power boosting 
· Opt.2: Non-interleaved CCE-to-REG mapping
· Opt.3: A new interleaver to ensure PDCCH is fully mapped in the spectrum
· Opt.4: New aggregation level(s) for fit in the spectrum
· Opt.5: PDCCH rate matching
· Opt.6.: no enhancement specified 
Agreement
Study whether and how to recover PBCH detection performance for transmission bandwidths of <5MHz for 3MHz and 5MHz channel bandwidth. The following options are considered, 
· Opt.1: Power boosting
· Opt.2: Multiple PBCH receptions 
· Opt.3: PBCH remapping
· Opt.4: PBCH payload reduction
· Opt.5: PBCH rate matching around the punctured PRBs
· Opt.6: no enhancement specified

RAN1#112
Conclusion
For transmission bandwidths of <5MHz for 3MHz channel bandwidth, for CSI-RS other than for RRM measurements, no enhancements are needed.
FFS: CSI-RS for RRM 
Agreement 
· For transmission BWs for 3MHz and 5MHz channel BW, send an LS to RAN plenary for operators input for the following and RAN plenary guidance,
· For 5MHz channel BW, whether to allow/support transmission BW(s) for physical channels of approximate 3 MHz up to below 5 MHz. What is the recommended transmission BW(s) to consider?
· For 3MHz channel BW, whether to allow/support transmission BW(s) for physical channels of approximate 3 MHz. What is the recommended transmission BW(s) to consider?
· No intention to change the WID scope and TU
Working Assumption
For transmission bandwidth[s] of <5MHz, for PBCH, in the case[s] that available PRBs for PBCH transmission is less than 20PRB, 
· PBCH based on RB-level puncturing (i.e., PBCH encoding is based on 20PRB. The encoded bits and DMRS are mapped to 20PRBs based on legacy SSB structure, and those PRBs that fall outside of available PRBs for PBCH transmission are punctured)
· Note: No other optimization is needed
Agreement
Final LS R1-2302186 is endorsed.
RAN1#113:
[bookmark: OLE_LINK8]Agreement
If working assumption made in RAN1#112 is confirmed, 
For 12PRBs PBCH transmission BW for 3MHz channel BW, the upper 4PRBs and lower 4PRBs of NR 20PRBs PBCH are punctured, otherwise,
For 12PRBs PBCH transmission BW for 3MHz channel BW, the upper 4PRBs and lower 4PRBs of NR 20PRBs PBCH are not used.
Agreement
· For 3MHz channel bandwidth in all bands (max channel utilization 15 PRBs as already agreed in RAN1/RAN4):
· PBCH transmission bandwidth is 12 PRBs
· For CORESET#0 transmission bandwidth, both 12 PRBs and 15 PRBs are supported 
· [bookmark: OLE_LINK18][bookmark: OLE_LINK19]In Case of 12 PRBs, the legacy interleaved (R=2) CORESET CCE-to-REG mapping is used with 𝑁RB CORESET = 12, i.e., 12PRBs are indicated without puncturing.
· [bookmark: _Hlk142294917]In Case of 15 PRBs, the 𝑁RB CORESET = 24 CORESET#0 is punctured
· Both interleaved (legacy interleaver size of R=2) and non-interleaved mapping are supported,
· Some entries in the table are related with interleaved mapping and some are non-interleaved mapping.
· A single table of up to 16 entries to accommodate both cases
· Maximum number of CORESET#0 symbols is 3. Minimum number of CORESET#0 symbols is 2. 
· SSB and CORESET#0 multiplexing pattern 1 is used
· REG bundle size = 6
Agreement
Confirm following RAN1#112 working assumption.
Working Assumption
For transmission bandwidth[s] of <5MHz, for PBCH, in the case[s] that available PRBs for PBCH transmission is less than 20PRB, 
· PBCH based on RB-level puncturing (i.e., PBCH encoding is based on 20PRB. The encoded bits and DMRS are mapped to 20PRBs based on legacy SSB structure, and those PRBs that fall outside of available PRBs for PBCH transmission are punctured)
· Note: No other optimization is needed
Agreement
Draft LS R1-2306240 is endorsed in principle.
Agreement
Final LS R1-2306241 is endorsed.
[bookmark: OLE_LINK1]RAN1#114
Agreement
[bookmark: _Hlk146891579]For 3MHz channel BW, the 15 PRBs CORESET#0 is obtained by puncturing the 9 upper PRBs of 𝑁RB CORESET = 24 CORESET#0.
Agreement
For 3MHz channel BW, for kssb and PRB offset for the determining the CORESET#0 position in frequency domain,
· kssb follows legacy configuration. 
· Note: based on existing specifications, UE does not expect other values than kssb = 0 for 12PRBs CORESET#0, [kssb = 8 for 15PRBs CORESET#0 with offset 0 PRBs, kssb = 4 for 15RPBs CORESET#0 with offset 2 PRBs]
· PRB offset
· For 12 PRBs CORESET#0 transmission BW, PRB offset = 0 
· For 15 PRBs CORESET#0 transmission BW, at least PRB offset = 0, [2] are supported
· FFS if offset = 1, 3 are supported.
Note: the above assumes that PRB offset to be the frequency gap between the first PRB of the actually transmitted 12/15 PRBs CORESET#0 and the first CRB overlapping with the first PRB of the actually transmitted 12 PRBs SS/PBCH block, how to capture it in the specification is left to editors.
Agreement
For CORESET#0 for less than 5MHz transmission bandwidth, the UE assumes the same precoding being used per REG bundle. 
Note: This depends on UE implementation whether channel estimation can be performed for partial REG bundle, if any.
Agreement 
Revise the previous agreement as below, 
Agreement
For 3MHz channel BW, for kssb and PRB offset for the determining the CORESET#0 position in frequency domain,
· kssb follows legacy configuration. 
· Note: based on existing specifications, UE does not expect other values than kssb = 0 for 12PRBs CORESET#0, [kssb = 8 [or 20] for 15PRBs CORESET#0 with offset 0 PRBs, kssb = 4 [or 16] for 15RPBs CORESET#0 with offset 2 PRBs]
· PRB offset
· For 12 PRBs CORESET#0 transmission BW, PRB offset = 0 
· For 15 PRBs CORESET#0 transmission BW, at least PRB offset = 0, [2] 2 are supported
· FFS if offset = 1, 3 are supported.
Note: the above assumes that PRB offset to be the frequency gap between the first PRB of the actually transmitted 12/15 PRBs CORESET#0 and the first CRB overlapping with the first PRB of the actually transmitted 12 PRBs SS/PBCH block, how to capture it in the specification is left to editors.
Note: the range of the PRB offsets is only applicable to the introduced new sync. raster points for 3MHz channel BW and 100kHz channel raster.
Agreement
For 3MHz channel BW, Table 13-0 is used by the UE for CORESET#0 configuration only when the detected SSB is from a new synch raster point in RAN4. 
FFS: any specification impact.
Agreement
For dedicated spectrum with less than 5MHz transmission BW, if a UE is not provided initialDownlinkBWP, the location and size of the initial DL BWP is equal to that of CORESET#0 transmission BW, i.e.,
· For 12 PRBs CORESET#0 transmission BW, the initial DL BWP has 12 PRBs.
· For 15 PRBs CORESET#0 transmission BW, the initial DL BWP has 15 PRBs.
Note: whether/how to reflect the above is up to Editor.
Conclusion (based on RAN1#113 agreement)
For 2 symbols and 3 symbols for 15 PRBs CORESET#0, both interleaved and non-interleaved CCE to REG mapping are supported.
Agreement
For 5MHz channel BW, 20 PRBs CORESET#0 transmission BW is supported. 
· The upper 4 PRBs of the 𝑁RB CORESET = 24 CORESET#0 are punctured to obtain 20 PRBs CORESET#0.
· Table 13-0 is used for configuring 20 PRBs CORESET#0
· Maximum number of CORESET#0 symbols is 3. Minimum number of CORESET#0 symbols is 2.
· PRB offset = 0
· Only interleaved CCE to REG mapping is supported. 
· REG bundle size = 6
· Kssb follows legacy configuration.
· Note: The 20 PRBs CORESET#0 is only valid for the new sync. raster (=921.45 MHz) for band n100, 5MHz channel BW
Note 1: UE can be configured with 20 PRBs BWP for UE capable of 20 PRBs CORESET#0

RAN1#114bis
Working Assumption
For 3MHz channel BW,
· For the new sync. raster point (=920.73MHz, GSCN 41637 on band n100), UE supports 12 PRB BWP
· For other new sync raster points, UE supports 15 PRB BWP
· Note: it does not introduce any new interpretation on FG6-1
Note: it will be a conclusion when this working assumption is confirmed
Conclusion
No consensus in RAN1 to support any enhancements for CSI-RS/TRS for dedicated spectrum less than 5MHz transmission BW.
Note: it is RAN1 understanding that the UE is not expected to use CSI-RS for RRM measurements for dedicated spectrum less than 5MHz transmission BW. 
Conclusion
No consensus in RAN1 to support any enhancements for common PUCCH for dedicated spectrum less than 5MHz transmission BW.
Agreement
Adopt following text proposals to Section7.4.3.1, TS38.211 in principle,
--------------------------------------<Omitted text>------------------------------------------

The quantity  is the subcarrier offset from subcarrier 0 in common resource block  to the lowest subcarrier 0 of the SS/PBCH block after puncturing, if any, where  is obtained from the higher-layer parameter offsetToPointA.
---------
For an SS/PBCH block, the UE shall assume 
· antenna port  is used for transmission of PSS, SSS, PBCH and DM-RS for PBCH,
· ……………
· the centre of subcarrier 0 of resource block  coincides with the centre of subcarrier 0 of a common resource block with the subcarrier spacing 
· provided by the higher-layer parameter subCarrierSpacingCommon for operation without shared spectrum channel access in FR1 and FR2-1; and 
· same as the subcarrier spacing of the SS/PBCH block for operation without shared spectrum access in FR2-2 and for operation with shared spectrum channel access.
· This common resource block overlaps with subcarrier 0 of the first lowest resource block of the SS/PBCH block after puncturing, if any.
---------------------------------------------<Omitted text>------------------------------------
Agreement
[bookmark: OLE_LINK35][bookmark: OLE_LINK34]Adopt following text proposal to section 4.4.4.2, TS38.211 in principle.
---------------------------------------------<Omitted text>--------------------------------------
offsetToPointA for a PCell downlink where offsetToPointA represents the frequency offset between point A and the lowest subcarrier of the lowest resource block, which overlaps with the SS/PBCH block after puncturing, if any, used by the UE for initial cell selection, expressed in units of resource blocks assuming 15 kHz subcarrier spacing for FR1 and 60 kHz subcarrier spacing for FR2…
---------------------------------------------<Omitted text>--------------------------------------
Agreement
· For non-interleaved CCE to REG mapping for 3MHz channel BW for 15 PRB CORESET#0, f(x) = x.
· For interleaved CCE to REG mapping for dedicated spectrum with transmission BW less than 5MHz, nshift = cell ID as in legacy.
Conclusion
· For 3MHz channel BW for the sync. raster point (920.73MHz, GSCN 41637), the UE shall support 12 PRB CORESET#0 during initial access. 
· For 3MHz channel BW for the sync. raster points for 15 PRB transmission BW, the UE shall support 15 PRB CORESET#0 during initial access.
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Appendix
Companies’ observations and proposals are listed here for reference.
	Company
	Observations and proposals 

	Ericsson
	Observation 1	In clause 5.1.2.2.2 of TS 38.214, there are statements that require a clarification to account for the puncturing that in some cases is applied on CORESET 0.
Observation 2	On the WA for 3MHz CBW from RAN1# 114bis. At this point, companies should have been able to double check that RAN4 has revised the wording “DCH transmission” in R4-2315267, thus we propose to confirm the WA.
Observation 3	On supporting “RB puncturing for UE specific CORESET”. In our view, the UE specific CORESET offers functional support, applying puncturing on it is therefore seen as an optimization that will cause more specification impacts, including RAN4 impacts.
Observation 4	Introducing a rule to determine a PDCCH candidate as invalid, is in our view an optimization. Any benefit from it would need to be subject to evaluations as to find a suitable threshold. Overall, we do not see a need to impose any rule, how to deal with the PDCCH candidates can be left up to implementation.
Observation 5	When the carrier bandwidth is wide the location of the Cell-Defining-SSB (CD-SSB) may be far apart from the location of the UE’s allocated bandwidth part, in which case the Non-Cell Defining SSB (NCD-SSB) is relevant since it can be transmitted within the UE’s allocated bandwidth part as to help the UE not having to re-tune to the CD-SSB location.
Observation 6	In relation with the previous observation, for LessThan5MHzFR1 the UE will always be able to receive the entire cell carrier thus there is no need to make use of the NCD-SSB. Moreover, the NCD-SSB requires to be configured via RRC and thus is usable only after initial access.

Based on the discussion in the previous sections we propose the following:

Proposal 1	Inform the Editor of TS 38.214 that in clause 5.1.2.2.2, there are CORESET 0 statements that need to account for puncturing. RAN1 to agree in principle a TP that can be used as a reference for the Editor to perform the updates.
Proposal 2	Confirm the Working Assumption for 3MHz channel BW from RAN1# 114bis.
Proposal 3	Conclusion: No enhancements are supported for UE specific CORESET for dedicated spectrum less than 5MHz transmission BW.
Proposal 4	No rule is introduced to determine as invalid a PDCCH candidate as a function of the punctured CCEs. How to deal with the PDCCH candidates can be left up to implementation.
Proposal 5	Conclusion: NCD-SSB for dedicated spectrum less than 5MHz transmission BW is not supported.


	ZTE
	Proposal 1: Adopt the following TP for Clause 5.1.4 of TS38.214 
*** Unchanged parts are omitted ***
5.1.4	PDSCH resource mapping
When receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 0, the UE shall assume that no SS/PBCH block, or SS/PBCH block after puncturing if applicable, is transmitted in REs used by the UE for a reception of the PDSCH.
When receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 1, RA-RNTI, MSGB-RNTI, P-RNTI or TC-RNTI, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst, and if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources, or SS/PBCH block transmission resource after puncturing if applicable, the UE shall assume that the PRBs containing SS/PBCH block transmission resources, or SS/PBCH block transmission resource after puncturing if applicable, are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted.
A UE expects a configuration provided by ssb-PositionsInBurst in ServingCellConfigCommon to be same as a configuration provided by ssb-PositionsInBurst in SIB1.
When receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, G-RNTI, G-CS-RNTI, MCCH-RNTI or PDSCHs with SPS, the REs corresponding to the configured or dynamically indicated resources in Clauses 5.1.4.1, 5.1.4.2 are not available for PDSCH. Furthermore, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources, or SS/PBCH block transmission resource after puncturing if applicable, and the UE shall assume that the PRBs containing SS/PBCH block transmission resources, or SS/PBCH block transmission resource after puncturing if applicable, are not available for PDSCH in the OFDM symbols where SS/PBCH block associated with the same PCI is transmitted.
*** Unchanged parts are omitted ***

Proposal 2: Adopt the following TP for Clause 5.1.6.2 of TS38.214
*** Unchanged parts are omitted ***
5.1.6.2	DM-RS reception procedure
If the UE receives the DM-RS for PDSCH and an SS/PBCH block associated with the same PCI in the same OFDM symbol(s), then the UE may assume that the DM-RS and SS/PBCH block are quasi co-located with 'typeD', if 'typeD' is applicable. Furthermore, the UE shall not expect to receive DM-RS in resource elements that overlap with those of the SS/PBCH block, or SS/PBCH block after puncturing if applicable, associated with the same PCI as the DM-RS, and the UE can expect that the same or different subcarrier spacing is configured for the DM-RS and SS/PBCH block in a CC except for the case of 240 kHz where only different subcarrier spacing is supported. A DM-RS for PDSCH is said to be associated with an additional PCI if the indicated TCI state for the PDSCH is associated with the additional PCI, otherwise a DM-RS for PDSCH is associated with serving cell PCI.
*** Unchanged parts are omitted ***

	CATT
	Confirm the following Working Assumption as a conclusion with modifications:
Working Assumption
For 3MHz channel BW,
· For the new sync. raster point (=920.73MHz, GSCN 41637 on band n100), UE only supports 12 PRB BWP
· For other new sync raster points, UE only supports 15 PRB BWP
· Note: it does not introduce any new interpretation on FG6-1
Note: it will be a conclusion when this working assumption is confirmed


	Nokia, NSB
	Proposal 1: The RAN1#114 agreement on initial DL BWP is amended to also cover the initial DL BWP size of 20 PRB for 20 PRB CORESET#0: 
	Agreement
For dedicated spectrum with less than 5MHz transmission BW, if a UE is not provided initialDownlinkBWP, the location and size of the initial DL BWP is equal to that of CORESET#0 transmission BW, i.e.,
· For 12 PRBs CORESET#0 transmission BW, the initial DL BWP has 12 PRBs.
· For 15 PRBs CORESET#0 transmission BW, the initial DL BWP has 15 PRBs.
· For 20 PRBs CORESET#0 transmission BW, the initial DL BWP has 20 PRBs.
Note: whether/how to reflect the above is up to Editor.



Proposal 2: Confirm the RAN1#114bis WA on supported BWP sizes by endorsing the following: 
	Working AssumptionConclusion
For 3MHz channel BW,
· For the new sync. raster point (=920.73MHz, GSCN 41637 on band n100), UE supports 12 PRB BWP
· For other new sync raster points, UE supports 15 PRB BWP
· Note: it does not introduce any new interpretation on FG6-1
Note: it will be a conclusion when this working assumption is confirmed



Proposal 3: RAN1 to update the RAN1#114bis agreement for 5MHz channel & 20 PRB to align with the 3MHz channel operation with the changes in red: 
	Agreement
For 5MHz channel BW, 20 PRBs CORESET#0 transmission BW is supported. 
· The upper 4 PRBs of the 𝑁RB CORESET = 24 CORESET#0 are punctured to obtain 20 PRBs CORESET#0.
· Table 13-0 is used for configuring 20 PRBs CORESET#0
· Maximum number of CORESET#0 symbols is 3. Minimum number of CORESET#0 symbols is 2.
· PRB offset = 0
· Only interleaved CCE to REG mapping is supported. 
· REG bundle size = 6
· Kssb follows legacy configuration.
· Note: The 20 PRBs CORESET#0 is only valid for the new sync. raster (=921.45 MHz) for band n100, 5MHz channel BW
Note 1: For 5MHz channel BW, for the new sync. raster point (=920.73MHz, GSCN 41638 on band n100), UE supports 20 PRB BWP. UE can be configured with 20 PRBs BWP for UE capable of 20 PRBs CORESET#0



Proposal 4: The CORESET#0 operation for 3MHz channel bandwidth is further clarified as: 
· The 12 RB CORESET #0 (index 0 & 1 of Table 13-0 of 38.101-1) is applicable only to GSCN value 41637.
· Add the following corresponding note to FG 51-2 (Support 12 RB CORESET0):
· This FG is only applicable when an associated SS/PBCH block is located in band n100 at GSCN 41637 of Table 5.4.3.1-3 in TS 38.101-1 in Rel-18.


Proposal 5: Update the RAN1#114 agreed to fully clarify the applicable kssb values with the changes in red:
	Agreement
For 3MHz channel BW, for kssb and PRB offset for the determining the CORESET#0 position in frequency domain,
· kssb follows legacy configuration. 
· Note: based on existing specifications, UE does not expect other values than kssb = 0 for 12PRBs CORESET#0, kssb = 8 [or 20] for 15PRBs CORESET#0 with offset 0 PRBs, kssb = 4 [or 16] for 15RPBs CORESET#0 with offset 2 PRBs
· PRB offset
· For 12 PRBs CORESET#0 transmission BW, PRB offset = 0 
· For 15 PRBs CORESET#0 transmission BW, PRB offset = 0, 2 are supported
Note: the above assumes that PRB offset to be the frequency gap between the first PRB of the actually transmitted 12/15 PRBs CORESET#0 and the first CRB overlapping with the first PRB of the actually transmitted 12 PRBs SS/PBCH block, how to capture it in the specification is left to editors.
Note: the range of the PRB offsets is only applicable to the introduced new sync. raster points for 3MHz channel BW and 100kHz channel raster.



 

Proposal 6: Support RB puncturing for UE specific CORESETs for 3 MHz CBW, as well as 5 MHz CBW with 20 PRB transmission bandwidth (GSCN = 41638) 

Text proposal, TS 38.211, Section 7.3.2.2
For a CORESET configured by the ControlResourceSet IE: 
-     is given by the higher-layer parameter frequencyDomainResources;
· For the 3 MHz channel bandwidth, and for the 5 MHz channel bandwidth when the CORESET is located on a carrier where the SS/PBCH block is detected at the sync raster point with GSCN = 41638 [14, TS 38.101-1], the CORESET is obtained by puncturing the RBs not overlapping with the RBs of the bandwidth part within which the CORESET is configured. The UE may expect puncturing for the 3 highest-numbered resource blocks with  and for the 4 highest-numbered resource blocks with 
-    
Text proposal, TS 38.331
frequencyDomainResources
Frequency domain resources for the CORESET. Each bit corresponds a group of 6 RBs, with grouping starting from the first RB group (see TS 38.213 [13], clause 10.1) in the BWP. The first (left-most / most significant) bit corresponds to the first RB group in the BWP, and so on. A bit that is set to 1 indicates that this RB group belongs to the frequency domain resource of this CORESET.  Bits corresponding to a group of RBs not fully contained in the bandwidth part within which the CORESET is configured are set to zero (see TS 38.211 [16], clause 7.3.2.2)., except for the 3 MHz channel bandwidth, and for the 5 MHz channel bandwidth when the SS/PBCH block is detected at the sync raster point with GSCN = 41638 [TS 38.101-1].



	NTT DOCOMO
	Proposal 1:
· Confirm the following working assumption
· For 3MHz channel BW,
· For the new sync. raster point (=920.73MHz, GSCN 41637 on band n100), UE supports 12 PRB BWP
· For other new sync raster points, UE supports 15 PRB BWP
· Note: it does not introduce any new interpretation on FG6-
· Note: it will be a conclusion when this working assumption is confirmed


	Lenovo
	Proposal 1: Confirm the following working assumption as a conclusion,
	Working Assumption
For 3MHz channel BW,
· For the new sync. raster point (=920.73MHz, GSCN 41637 on band n100), UE supports 12 PRB BWP
· For other new sync raster points, UE supports 15 PRB BWP
· Note: it does not introduce any new interpretation on FG6-1
Note: it will be a conclusion when this working assumption is confirmed


Proposal 2: A PDCCH candidate is invalid if less than or equal to half of CCEs are punctured. 


	Samsung
	Proposal: There is no need to restrict the use of 12 PRB CORESET#0:
· 12 PRB CORESET#0 can be applicable when the associated SSB is on synchronization raster entries other than GSCN 41637;
· No spec change is needed.


	LG
	Proposal 1: Support 3dB PBCH EPRE boosting to compensate for the detection performance loss of the 12-PRB PBCH for the 3 MHz channel bandwidth in all bands.

Proposal 2: Adopt the text proposal in Section 2.1 for Clause 4.1 of TS 38.213 to support the 3dB PBCH EPRE boosting.

Proposal 3: For the hashing function to calculate the PDCCH CCE indices for reception of a PDCCH in a punctured CORESET#0, the total number of CCEs in the CORESET#0, NCCE,p, is derived based on the CORESET#0 before puncturing.

Proposal 4: Adopt the text proposal in Section 2.2 for Clause 10.1 of TS 38.213 on the hashing function to calculate the PDCCH CCE indices for reception of a PDCCH in a punctured CORESET#0.

Proposal 5: For 15-PRB CORESET#0 and 20-PRB CORESET#0 (both derived by puncturing existing 24-PRB CORESET#0), PDCCH DMRS sequence is generated based on the CORESET#0 before puncturing.

Proposal 6: Adopt the text proposal in Section 2.2 for Clause 7.4.1.3.2 of TS 38.211 on the reference point for k for PDCCH DMRS sequence generation.

Proposal 7: Clarify if, after the PDCCH EPRE boosting to compensate for the PDCCH coverage loss caused by CORESET#0 puncturing if applied, the following specification text as described in Clause 4.1 of TS 38.213 is still applicable.
	If the UE has not been provided dedicated higher layer parameters, the UE may assume that the ratio of PDCCH DMRS EPRE to SSS EPRE is within -8 dB and 8 dB when the UE monitors PDCCHs for a DCI format 1_0 with CRC scrambled by SI-RNTI, P-RNTI, or RA-RNTI, or for a DCI format 2_7.



Proposal 8: The values of parameters  (number of CCEs in a CORESET of a PDCCH reception with the DCI format) and  (the index of a first CCE for the PDCCH reception) for determining the PUCCH resource are derived based on the CORESET#0 before puncturing.

Proposal 9: Adopt the text proposal in Section 2.3 on PUCCH resource determination for Clause 9.2.1 of TS 38.213.


	MTK
	Proposal 1: Confirm the following working assumption as a conclusion with changes in red
For 3MHz channel BW,
· For the new sync. raster point (=920.73MHz, GSCN 41637 on band n100), UE supports 12 PRB BWP
· For other new sync raster points, UE supports 15 PRB BWP
· Note: it does not introduce any new interpretation on FG6-1
· Note: it does not introduce any RAN1/RAN2 specification changes 

Proposal 2: No further PDCCH enhancements are supported.


	Qualcomm
	Proposal 1: For a UE supporting Rel18 NR dedicated spectrum less than 5MHz, the UE expects the SSB of serving cell and neighbour cells is transmitted on the sync raster points only.

Proposal 2: Introdue an additional InterFreqCarrierFreqList with ARFCN-ValueNR corresponding to the new sync raster points, separate from that of legacy sync raster points.
· Send LS to RAN2.

Proposal 3: Confirm the WA, 
Working Assumption
For 3MHz channel BW,
· For the new sync. raster point (=920.73MHz, GSCN 41637 on band n100), UE supports 12 PRB BWP
· For other new sync raster points, UE supports 15 PRB BWP
· Note: it does not introduce any new interpretation on FG6-1
Note: it will be a conclusion when this working assumption is confirmed

Proposal 4: For CORESET0 configuration in 3MHz ChBW, 
· For the sync. raster point (920.73MHz, GSCN 41637), CORESET#0 is configured as 12PRB. 
· For the sync. raster points for 15 PRB transmission BW, CORESET#0 is configured as 15PRB.

Proposal 5: For 3MHz ChBW with 15PRB tx BW, AL=8 can only be supported for 15PRB CORESET0 with no interleaving.
· Note: CORESET0 can be used for cell-specific and UE-specific data transmission.
· Send LS to RAN4.




	TD-Tech
	Proposal 1: Support the following conclusion:
Conclusion 1: For 3MHz channel BW, the following description is supported with no new interpretation on FG6-1:
· For the new sync. raster point (=920.73MHz, GSCN 41637 on band n100), UE supports 12 PRB BWP
· For other new sync raster points, UE supports 15 PRB BWP

Proposal 2: support the following conclusion.
Conclusion 2: The initial DL BWP is same as COREST 0 for 3MHz channel bandwidth.

Proposal 3: Determine the following parameters for 3MHz channel bandwidth:
1. How many UL/DL BWPs can be configured to a UE in RRC_CONNECTED state?
1. For each DL BWP configured to a UE, how many CORESETs can be configured?
1. For each DL BWP configured to a UE, how many SSs can be configured?

Proposal 4: Only one DL BWP is configured to a UE in RRC_CONNECTED state.
Proposal 5: Only one UL BWP is configured to a UE in RRC_CONNECTED state.
Proposal 6: Only one CORESET is configured per DL BWP.
Proposal 7: Determine the maximum number of the SSs per DL BWP.



	Huawei, Hisilicon
	Proposal:  For transmission bandwidth of <5MHz, confirm the following working assumption as a conclusion:
Working Assumption
For 3MHz channel BW,
· For the new sync. raster point (=920.73MHz, GSCN 41637 on band n100), UE supports 12 PRB BWP
· For other new sync raster points, UE supports 15 PRB BWP
· Note: it does not introduce any new interpretation on FG6-1
Note: it will be a conclusion when this working assumption is confirmed.
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