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Introduction
This document summarizes the contributions submitted to RAN1#116 AI 8.11 on maintenance of enhancements to operate NR on dedicated spectrum less than 5MHz. 
Maintenance issues
[bookmark: OLE_LINK33][bookmark: OLE_LINK6]Issue#1: Draft CR on interleaved VRB-to-PRB mapping in initial BWP (ZTE, R1-2400294)
	Reason for change:
	[bookmark: OLE_LINK3]It is agreed that CORESET#0 may be punctured from 24 PRBs to 15 PRBs for 3 MHz channel bandwidth and punctured from 24 PRBs to 20 PRBs for 5 MHz channel bandwidth.
However, for interleaved VRB-to-PRB mapping in initial BWP, it is unclear in the current specification that whether the resource block bundles are defined based on the size of CORESET#0 before or after puncturing, which may cause ambiguity.  

	
	

	Summary of change:
	Add 'prior to puncturing, if any' into the description of the size of CORESET 0.

	
	

	Consequences if not approved:
	Causing ambiguity on interleaved VRB-to-PRB mapping in initial BWP.



[bookmark: OLE_LINK42][bookmark: _Hlk150266267]The proposed text proposal for TS38.211 is as in below, 
	[bookmark: _Toc36026623][bookmark: _Toc19796488][bookmark: _Toc51774131][bookmark: _Toc26459714][bookmark: _Toc45107462][bookmark: _Toc29230364][bookmark: _Toc153697437]7.3.1.6	Mapping from virtual to physical resource blocks
The UE shall assume the virtual resource blocks are mapped to physical resource blocks according to the indicated mapping scheme, non-interleaved or interleaved mapping. If no mapping scheme is indicated, the UE shall assume non-interleaved mapping.
For non-interleaved VRB-to-PRB mapping, virtual resource block  is mapped to physical resource block , except for PDSCH transmissions scheduled with DCI format 1_0 in a common search space in which case virtual resource block  is mapped to physical resource block  where  is the lowest-numbered physical resource block in the control resource set where the corresponding DCI was received. When two PDCCH candidates from two linked common search space sets as indicated by the higher-layer parameter searchSpaceLinking are detected, and the two linked common search space sets are associated with different control resource sets, the control resource set with the lowest number among the two linked control resource sets is used to determine .
For interleaved VRB-to-PRB mapping, the mapping process is defined by:
-	Resource block bundles are defined as
-	for PDSCH transmissions scheduled with DCI format 1_0 with the CRC scrambled by SI-RNTI in Type0-PDCCH common search space in CORESET 0, the set of  resource blocks in CORESET 0 are divided into  resource-block bundles in increasing order of the resource-block number and bundle number where  is the bundle size and  is the size of CORESET 0, prior to puncturing, if any.
-	resource block bundle  consists of  resource blocks if  and  resource blocks otherwise,
-	all other resource block bundles consists of  resource blocks.
-	for PDSCH transmissions scheduled with DCI format 1_0 in any common search space in bandwidth part  with starting position , other than Type0-PDCCH common search space in CORESET 0, the set of  virtual resource blocks , where  is the size of CORESET 0, prior to puncturing, if any, if CORESET 0 is configured for the cell and the size of initial downlink bandwidth part if CORESET 0 is not configured for the cell, are divided into  virtual resource-block bundles in increasing order of the virtual resource-block number and virtual bundle number and the set of  physical resource blocks  are divided into  physical resource-block bundles in increasing order of the physical resource-block number and physical bundle number, where ,  is the bundle size, and  is the lowest-numbered physical resource block in the control resource set where the corresponding DCI was received. When two PDCCH candidates from two linked search space sets as indicated by the higher-layer parameter searchSpaceLinking are detected, and the two linked search space sets are associated with different control resource sets, the control resource set with the lowest number among the two linked control resource sets is used to determine .
-	resource block bundle 0 consists of  resource blocks,
-	resource block bundle  consists of  resource blocks if  and  resource blocks otherwise,
-	all other resource block bundles consists of  resource blocks.
< Unchanged parts are omitted >



	Companies
	Comments

	FL
	It was agreed in RAN1#114 that initial DL BWP size is equal to the CORESET#0 transmission BW. It seems that the proposed changes are not aligned with the agreement? 
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.
Companies please provide views on whether the proposed clarifications are necessary here. 

	Nokia/NSB
	We do share the understanding of the feature lead, that the initial BWP size is according to the CORESET#0 BW after puncturing (i.e. 15 PRBs for 3MHz channel and 20 PRBs for <5MHz channel) – and not the 24 PRB the CORESET#0 is punctured from. 
Therefore, if we do a change here it should be ‘, after puncturing, if any’

	
	

	
	



[bookmark: OLE_LINK32][bookmark: OLE_LINK41]Issue#2: Draft CR on PDSCH resource mapping and DMRS reception (ZTE, R1-2400295) (Qualcomm, R1-2401423)
ZTE and Qualcomm see the needs to clarify the SSB resources applicable for determining PDSCH and DMRS resource mapping, but the proposals are different. ZTE proposes that the SSBs should be the SSBs after puncturing, while Qualcomm proposes that SSBs should be the SSBs before puncturing. 
ZTE, R1-2400295:
	 Reason for change:
	It is agreed that SS/PBCH blocks should be punctured to 12 PRBs for 3 MHz channel bandwidth.
In the existing specification, when PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 0, gNB should guarantee that no REs for reception of the PDSCH is overlapping with resources for SS/PBCK block transmission. For other PDSCHs, the resources should be mapped around resources for SSB transmission. For dedicated spectrum with 3 MHz channel bandwidth, it needs to clarify that the SSB is after puncturing for the PDSCH resource mapping. 
Similarly, the UE shall not expect to receive DM-RS in resource elements that overlap with those of the SS/PBCH block. It also needs a clarification that the SSB is after puncturing for dedicated spectrum with 3 MHz channel bandwidth. 

	
	

	Summary of change:
	Clarify that the SS/PBCH block is after puncturing if applicable for PDSCH resource mapping and DM-RS reception.

	
	

	Consequences if not approved:
	Incorrect UE behavior on PDSCH resource mapping and DM-RS reception for dedicated spectrum less than 5 MHz.



The proposed text proposal for TS38.214 is as in below, 
	[bookmark: _Toc29673287][bookmark: _Toc45810555][bookmark: _Toc11352093][bookmark: _Toc36645510][bookmark: _Toc27299881][bookmark: _Toc29674280][bookmark: _Toc114223802][bookmark: _Toc20317983][bookmark: _Toc29673146][bookmark: OLE_LINK9]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 no 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 the UE shall assume that the PRBs containing SS/PBCH block transmission resources, or SS/PBCH block transmission resources 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.
[bookmark: OLE_LINK11]When receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, G-RNTI, G-CS-RNTI, MCCH-RNTI, multicast-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 resources after puncturing if applicable, and the UE shall assume that the PRBs containing SS/PBCH block transmission resources, or SS/PBCH block transmission resources after puncturing if applicable, are not available for PDSCH in the OFDM symbols where SS/PBCH block associated with the same PCI is transmitted.
[bookmark: OLE_LINK7]<Unchanged parts are omitted>
5.1.6.2	DM-RS reception procedure
<Unchanged parts are omitted>
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.
[bookmark: OLE_LINK5][bookmark: _Toc114223811][bookmark: _Toc45810564][bookmark: _Toc11352102][bookmark: _Toc20317992][bookmark: _Toc27299890][bookmark: _Toc36645519][bookmark: _Toc29674289][bookmark: _Toc29673296][bookmark: _Toc29673155]<Unchanged parts are omitted>


[bookmark: OLE_LINK13]
Qualcomm, R1-2401423:
[bookmark: OLE_LINK4]Qualcomm think observes that if the transmission bandwidth has 12PRBs within 3MHz channel bandwidth, kssb=0 and there are no remaining PRB in the SSB symbols. But if the transmission bandwidth has 15PRBs, kssb=4 or 8 and there will be only 1PRB not containing 12PRB SSB in the SSB symbols. It is unclear whether the PDSCH/DMRS can use the remaining 1PRB in the SSB symbols. There are two alternatives for PDSCH/DMRS resource mapping:
· Alt1: No PDSCH/DMRS in PRBs containing SSB before puncturing
· Alt2: No PDSCH/DMRS in PRBs containing SSB after puncturing
Qualcomm slightly prefers Alt1 since the loss of 1PRB resource mapping is marginal and SSB puncturing has no impact on PDSCH/DMRS resource mapping. 
[bookmark: OLE_LINK43]The proposed text proposal for TS38.214 is as in below, 
	5.1.4       PDSCH resource mapping
[bookmark: _Hlk500355486]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 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 the UE shall assume that the PRBs containing SS/PBCH block transmission resources before puncturing if applicable [4, TS38.11] 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, multicast-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, and the UE shall assume that the PRBs containing SS/PBCH block transmission resources before puncturing if applicable [4, TS38.11] are not available for PDSCH in the OFDM symbols where SS/PBCH block associated with the same PCI is transmitted. 
A UE is not expected to handle the case where PDSCH DM-RS REs are overlapping, even partially, with any RE(s) not available for PDSCH.
For operation with shared spectrum channel access, SS/PBCH block transmission according to ssb-PositionsInBurst represents all of the candidate SS/PBCH blocks corresponding to SS/PBCH block indices provided by ssb-PositionsInBurst as described in Clause 4.1 of [6, TS 38.213].
<Unchanged parts are omitted>



	Companies
	Comments

	FL
	Clarifying SSB after puncturing (i.e., from ZTE) was proposed in last RAN1 meeting. Some companies thought clarifications are needed but may be in a similar way of the clarification for CORESET#0 in TS38.212, i.e., by adding a statement like below,
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].
Anyway, this can be up to editor. 
Besides, to Qualcomm, it seems with kssb=4 or 8, there will be 2 PRBs not containing 12 PRB SSB in the SSB symbols, instead of 1 PRB as in your observation?
Companies please provide views on whether clarifications are needed, if yes, which alternative is preferred (SSB after puncturing or SSB before puncturing).

	Nokia/NSB
	First, there would be 3 PRBs available in total – and not just 1 PRB? But anyhow... 

When discussing if to use 12 or 15 PRBs SSB for 15 PRB channel BW, one of the discussion points had been that with 12 PRB there is the same design for 12 & 15 PRB channel bandwidth and the gNB could apply some power boosting for SSB for the 15 PRB case to help with coverage. 
If we now allow PDSCH (& related DM-RS) to be mapped to the remaining PRBs (i.e. FDM of PDSCH & SSB), this would then remove the option of the power boosting. 
Therefore, neither DM-RS nor PDSCH should be mapped to the symbols carrying SSB for the 15 PRB channel bandwidth to allow for power boosting. 

So we think it should be ‘before puncturing, if any / applicable’ in the places identified by QC & ZTE in clauses 5.1.4 (for PDSCH mapping) and 5.1.6.2 (for DM-RS reception) in 38.214

	
	

	
	




[bookmark: OLE_LINK34][bookmark: OLE_LINK40]Issue#3: Draft CR on PDCCH monitoring for dedicated spectrum less than 5MHz (ZTE, R1-2400296)
	Reason for change:
	It is agreed that SS/PBCH blocks should be punctured to 12 PRBs for 3 MHz channel bandwidth. However, when the resource elements (REs) of the PDCCH candidates overlap with the punctured REs of SS/PBCH blocks, whether to monitor these PDCCH candidates is unclear in the current specification and may cause ambiguity.

	
	

	Summary of change:
	Add 'or the SS/PBCH block after puncturing if applicable,' into the related description of SS/PBCH block.

	
	

	Consequences if not approved:
	Causing ambiguity on PDCCH monitoring for dedicated spectrum less than 5 MHz. 



The proposed text proposal for TS38.213 is as in below, 
	[bookmark: _Toc26719422][bookmark: _Toc29917311][bookmark: _Toc29899574][bookmark: _Toc45699212][bookmark: _Toc12021485][bookmark: _Toc29899156][bookmark: _Toc29894857][bookmark: _Toc156237224][bookmark: _Toc36498185][bookmark: _Toc20311597]10	UE procedure for receiving control information
<Unchanged parts are omitted>
[bookmark: OLE_LINK10]For monitoring of a PDCCH candidate by a UE, if the UE
[bookmark: _Hlk493885951]-	has received ssb-PositionsInBurst in SIB1 and has not received ssb-PositionsInBurst in ServingCellConfigCommon for a serving cell, and
-	does not monitor PDCCH candidates in a Type0-PDCCH CSS set, and 
-	at least one RE for a PDCCH candidate overlaps with at least one RE of a candidate SS/PBCH block, or SS/PBCH block after puncturing if applicable, corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst in SIB1, 
the UE is not required to monitor the PDCCH candidate.
For monitoring of a PDCCH candidate by a UE, if the UE
-	has received ssb-PositionsInBurst in ServingCellConfigCommon for a serving cell, and
-	does not monitor PDCCH candidates in a Type0-PDCCH CSS set, and 
-	at least one RE for a PDCCH candidate overlaps with at least one RE of a candidate SS/PBCH block, or SS/PBCH block after puncturing if applicable, corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst in ServingCellConfigCommon, 
the UE is not required to monitor the PDCCH candidate.
For monitoring of a PDCCH candidate by a UE, if the UE
-	has received ssb-PositionsInBurst in SSB-MTCAdditionalPCI for a serving cell, and
-	at least one RE for a PDCCH candidate overlaps with at least one RE of a candidate SS/PBCH block, or SS/PBCH block after puncturing if applicable, corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst in SSB-MTCAdditionalPCI with same physical cell identity as the one associated with a RS having same quasi-collocation properties as a CORESET for the PDCCH candidate, 
the UE is not required to monitor the PDCCH candidate.
<Unchanged parts are omitted>



	Companies
	Comments

	FL
	With kssb=8 (0 PRB offset) or 4 (2 PRB offset) for 15 PRB CORESET#0, there are only 2 PRBs not containing 12 PRBs SSB in the SSB symbols. Therefore, it seems that at most only 1 PDCCH candidate of AL=1 will NOT overlap with the REs of SSB after puncturing. For other PDCCH candidates of any ALs, the PDCCH REs will anyway overlap with the SSB REs. 
Companies please provide views on whether the proposed clarifications are needed here.

	Nokia/NSB
	Similar reasoning as for PDSCH & associated DM-RS for issue #3. 
In order to support SSB power boosting for 3MHz channel (to the help the coverage), FDM of SSB and PDCCH should not be supported. Therefore, if a clarification is to be done to clause 10 of 38.213 (as shown by ZTE), it should be ‘before puncturing if applicable /any’

	
	

	
	



[bookmark: OLE_LINK37]Issue#4: Draft CR on CORESET 0 configuration (ZTE, R1-2400297)
	Reason for change:
	In current specification, there is an independent paragraph to describe the CORESET 0 configuration for less than 5 MHz dedicated carrier. However, the description of the CORESET 0 configuration for legacy operation does not exclude less than 5 MHz dedicated carrier. Whether the legacy description is applicable to less than 5 MHz dedicated carrier or not may cause ambiguity. 
	For CORESET 0 configured by the ControlResourceSetZero IE: 
-	...
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:
-	...




	
	

	Summary of change:
	Add ' and on a carrier other than 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]' into the configuration of CORESET 0 on a legacy carrier.

	
	

	Consequences if not approved:
	Causing ambiguity on CORESET 0 configuration for less than 5 MHz dedicated carrier. 



The proposed text proposals for TS38.211 is as in below, 
	[bookmark: _Toc19796491][bookmark: _Toc26459717][bookmark: _Toc45107465][bookmark: _Toc153697440][bookmark: _Toc29230367][bookmark: _Toc51774134][bookmark: _Toc36026626]7.3.2.2	Control-resource set (CORESET)
<Unchanged parts are omitted>
[bookmark: OLE_LINK2]For CORESET 0 configured by the ControlResourceSetZero IE and on a carrier other than 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  are defined by clause 13 of [5, TS 38.213];
-	the UE may assume interleaved mapping; 
-	;
-	;
-	;
-	the UE may assume normal cyclic prefix when CORESET 0 is configured by MIB or SIB1;
-	the UE may assume the same precoding being used within a REG bundle.
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;
-	;
-	;
-	the UE may assume normal cyclic prefix when CORESET 0 is configured by MIB or SIB1;
-	the UE may assume the same precoding being used within a REG bundle.
<Unchanged parts are omitted>


[bookmark: OLE_LINK21]
	[bookmark: OLE_LINK46]Companies
	Comments

	FL
	It seems the original version is already clear enough? CORESET#0 for the new sync raster points is separately defined already in spec (in the above second paragraph). 
Companies please provide views on whether the proposed clarifications are needed here.

	Nokia/NSB
	We don’t think that the addition is needed (although it would not be incorrect to add), as the next paragraph basically overrides the previous one for the specific sync raster points where Table 13-0 is applicable. 

	
	

	
	



[bookmark: OLE_LINK44]Issue#5: Draft CR on CORESET 0 configuration (Huawei, R1-2401386)
	Reason for change:
	In RAN1#115 meeting, RAN1 sent a 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. In this LS, the background was described as following:
	According to current specifications, SIB4 indicates the inter-frequency neighbour cell(s) with the dl-CarrierFreq corresponding to a GSCN value. If a common neighbour cell list is indicated, which includes the cell(s) using the legacy (Rel-17) GSCN value in Table 5.4.3.1-1 of TS38.101-1 and the cell(s) using new GSCN values (introduced in Rel-18) in Table 5.4.3.1-2 and Table 5.4.3.1-3 of TS38.101-1, the UEs not supporting the new GSCN values will receive dl-CarrierFreq which do not correspond to the Rel-17 GSCN values. 


With the ARFCN value of dl-CarrierFreq, a legacy UE may consider the SSB broadcasted on the frequency is a legacy SSB and successfully decode the MIB information on it. In other words, when the dedicated network broadcasts a CORESET#0 according to Table 13-0, legacy UEs have the possibility to receive this CORESET#0 according to Table 13-1. If the index of CORESET#0 indicated in the MIB is any value from 1 to 11, then the legacy UE cannot successfully decode a PDCCH candidate because there are either dfferent number of symbols  or different PRB Offset between two tables, resulting in different interleaved CCE-to-REG mapping. However, if the index of CORESET#0 is 0, then as shown in Figure 1, there are 2 overlapping CCEs for index#0 between Table 13-0 and Table13-1, which provides a much higher possiblity for a legacy UE to decode a PDCCH candidate successfully. To avoid such impact on legacy UEs, a simple soluion is that the contents of index#0 and index#1 in Table 13-0 are swapped with each other. 
[image: ][image: ]
Figure 1 overlap for index#0 between Table13-0 and Table13-1


	
	

	Summary of change:
	Swapping the contents of index#0 and index#1 in TS 38.213 Table 13-0.

	
	

	Consequences if not approved:
	Legacy UEs may successfully decode a PDCCH from a CORESET#0 that is indicated only for dedicated spectrum less than 5 MHz.



The proposed text proposals for TS38.213 is as in below, 
	[bookmark: OLE_LINK16]13	UE procedure for monitoring Type0-PDCCH CSS sets
<Unchanged parts are omitted>
Table 13-0: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set when {SS/PBCH block, PDCCH} SCS is {15, 15} kHz for frequency bands with minimum channel bandwidth 3 MHz and channel bandwidth 3 MHz or 5 MHz.
	Index
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs 
	Number of Symbols  
	Offset (RBs) 

	0
	1 
	12
	23
	0

	1
	1 
	12
	32
	0

	2
	1 
	24 
	2 
	0 

	3
	1 
	24 
	2 
	2

	4
	1 
	24 
	3 
	0 

	5
	1 
	24 
	3 
	2

	6
	1 
	24 
	2 
	0 

	7
	1 
	24 
	2 
	2

	8
	1 
	24 
	3 
	0 

	9
	1 
	24 
	3 
	2

	10
	1 
	24 
	2 
	0 

	11
	1 
	24 
	3 
	0

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved


<Unchanged parts are omitted>



	Companies
	Comments

	FL
	With 12 PRB CORESET#0 transmission BW, the legacy UE might not be able to decode SIB1 PDCCH since minimum AL = 4 is used for SIB1 PDCCH as defined in the spec (while in Figure 1 in the tdoc, AL=1/2 is used)? In this sense, it seems there is no backward compatible issue? 
Companies please provide views on whether the proposed clarifications are needed.

	Nokia/NSB
	We don’t think there is a backward compatibility issue as (i) a legacy UE checks different sync raster points, (ii) the starting point of the CORESET would be different, as the starting point is defined by the SSB after puncturing (if any) – so a legacy UE would assume CORESET #0 to start at a different position because it would assume 20 PRB SSB (and not 12 PRB SSB, so the start of CORESET#0 would be offset by 4 PRBs). 

So in the end, the assumption on the CCE location for a legacy UE and a ‘new UE for the next 3MHz sync raster points’ would be different according to our understanding. 
Therefore, we don’t think there would be any legacy issue and don’t think a change would be needed. 

	
	

	
	



Issue#6: clarification on applicable kSSB values (Nokia, R1-2401245)
Proposed RAN1 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.
Reasons (more details please check R1-2401245): For 0 PRB offset and kSSB = 8 and for 2 PRB offset and kSSB = 4, the frequency offset between the synch raster point and corresponding channel raster point is , meaning that the channel raster to RE mapping of 38.101-1 5.4.2.2 is followed. However, this is not the case for 0 PRB offset and kSSB = 20 corresponding to frequency offset of 30 kHz and channel raster point of , which has an offset of 20 kHz to any valid channel raster point. Finally, in the case of 2 PRB offset and kSSB = 16, the combined transmission bandwidth of SSB and CORESET#0 exceeds the 15 PRB maximum transmission bandwidth of 3 MHz channel BW, hence, cannot be considered as valid configuration. 

	Companies
	Comments

	FL
	This one was discussed in the last RAN1 meeting, and most companies are fine with it. Companies please provide views on whether the proposed conclusion is fine.

	Nokia/NSB
	Support (as it seemed to be ‘agreeable’ last time already and just ties one loose end)

	
	

	
	





Proposals for online discussion

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

[bookmark: OLE_LINK20]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
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.

RAN1#115
Agreement
Endorse the TP below for TS 38.300 and send it in an LS to RAN2
	Reason for change:
	Introduction of changes related to WI “NR support for dedicated spectrum less than 5MHz for FR1”

	
	

	Summary of change:
	Adding a remark that with 3MHz Channel BW the PBCH is punctured down to 144 subcarriers (i.e. 12 PRBs)

	
	

	Consequences if not approved:
	Incomplete description of the PBCH in case of operation with 3MHz CBW.



---  < Start of the Text Proposal > ---
<Unchanged text omitted>
[bookmark: _Toc20387909][bookmark: _Toc29375988][bookmark: _Toc37231858][bookmark: _Toc46501913][bookmark: _Toc51971261][bookmark: _Toc52551244][bookmark: _Toc139017974]5.2.4	Synchronization signal and PBCH block
The Synchronization Signal and PBCH block (SSB) consists of primary and secondary synchronization signals (PSS, SSS), each occupying 1 symbol and 127 subcarriers, and PBCH spanning across 3 OFDM symbols and 240 subcarriers, but on one symbol leaving an unused part in the middle for SSS as show in Figure 5.2.4-1. For the 3 MHz channel bandwidth, the PBCH is further equally punctured from both edges to span 144 subcarriers. The possible time locations of SSBs within a half-frame are determined by sub-carrier spacing and the periodicity of the half-frames where SSBs are transmitted is configured by the network. During a half-frame, different SSBs may be transmitted in different spatial directions (i.e. using different beams, spanning the coverage area of a cell).
Within the frequency span of a carrier, multiple SSBs can be transmitted. The PCIs of SSBs transmitted in different frequency locations do not have to be unique, i.e. different SSBs in the frequency domain can have different PCIs. However, when an SSB is associated with an RMSI, the SSB is referred to as a Cell-Defining SSB (CD-SSB). A PCell is always associated to a CD-SSB located on the synchronization raster.


Figure 5.2.4-1: Time-frequency structure of SSB
Polar coding is used for PBCH.
The UE may assume a band-specific sub-carrier spacing for the SSB unless a network has configured the UE to assume a different sub-carrier spacing.
PBCH symbols carry its own frequency-multiplexed DMRS.
QPSK modulation is used for PBCH.
The PBCH physical layer model is described in TS 38.202 [20].
<Unchanged text omitted>
---  < End of the Text Proposal > ---
Agreement
The draft LS in R1-2312457 is endorsed. Final LS is agreed in R1-2312458.
Agreement
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



Agreement
The TP in Proposal 6-1 in section 6 of R1-2312567 for TS38.213 clause 10.1 is endorsed.
Conclusion
[bookmark: _Hlk151095779]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.
Agreement
The TP in Proposal 6-3 in section 6 of R1-2312567 for TS38.214 clause 5.1 in endorsed.
Agreement
The draft LS to RAN2 and RAN4 in R1-2312602 is endorsed. Final LS is agreed in R1-2312668.

References
[1] [bookmark: _Hlk119154466]R1-2400294	Draft CR on interleaved VRB-to-PRB mapping in initial BWP	 ZTE
[2] R1-2400295	Draft CR on PDSCH resource mapping and DMRS reception	ZTE
[3] R1-2400296	Draft CR on PDCCH monitoring for dedicated spectrum less than 5MHz.	ZTE
[4] R1-2400297	Draft CR on CORESET 0 configuration	ZTE
[5] R1-2401245	NR support for below 5 MHz BW	Nokia Nokia, Nokia Shanghai Bell
[6] R1-2401386	Correction for CORESET#0 in dedicated spectrum less than 5 MHz	Huawei, HiSilicon
[7] R1-2401423	Maintenance on other Rel-18 work items	Qualcomm Incorporated
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