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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]The existing agreements related to rate-matching are summarized in the Appendix. In the following sections, we summarize views contributed to RAN1#94 in the following contributions:
	R1-1808209
	Remaining aspects for rate matching
	ZTE

	R1-1808382
	Corrections on rate matching
	CATT

	R1-1808803
	Remaining issues on PDSCH rate matching
	Spreadtrum Communications

	R1-1808871
	TP on rate matching Subclause 5.1.4 in TS38.214
	Panasonic Corporation

	R1-1809329
	Remaining issues on reserved resources and rate matching
	Huawei, HiSilicon

	R1-1809430
	Remaining issues on PDSCH rate matching in CORESET
	Qualcomm Incorporated



These issues were contributed:
· PDSCH rate-matching
· Issue 2.1: ECP/NCP collisions
· Issue 2.2: AL 16 and AL8 ambiguity 
· Issue 2.3: Clarifications on CORESET’s time domain pattern 
· Issue 2.4: Rate-matching behavior for DCIs in CORESETs with WB RS 
· [bookmark: _Hlk522285138]Issue 2.5: Rate-matching around aperiodic ZP-CSI-RS 
· Issue 2.6: Rate-matching around aperiodic NZP-CSI-RS 
· Issue 2.7: Rate-matching around LTE CRS in unpaired spectrum
· Issue 2.8: Rate-matching around LTE CRS center carrier
· Issue 2.9: PDCCH candidate dropping in resource colliding with RB-symbol level RMR 
· 
· Misc TPs
· Issue 3.1: Clarification on RNTIs scheduling unicast
· Issue 3.2: Merge of paragraphs describing the cell and BWP-specific RB-symbol level rate-matching resources
· Issue 3.3: Revise the specification on DCI field “Rate matching indicator”
[bookmark: _Hlk522439234]Rate-matching for PDSCH
ECP clarification 
ECP can be configured to a UE only by dedicated RRC. Therefore, all the signals before MSG4 operate on NCP. Before MSG4 a UE is configured with SS/PBCH block for PDSCH rate-matching. A clarification on how to handle partial symbol overlap of ECP PDSCH and NCP SS/PBCH block is needed. 
[bookmark: OLE_LINK25]Proposal-1: For PRBs partially or fully overlapping with an SS/PBCH block, PDSCH is rate matched around these PRBs in ECP symbols that are partially or fully overlapping with symbols of the SS/PBCH block. 
And corresponding TP in TS38.211
	--------------------------------------- Start of Text Proposal ----------------------------------------------
[bookmark: _Toc516767386]7.4.3.1	Time-frequency structure of an SS/PBCH block
< Unchanged parts are omitted >
[bookmark: _Hlk508608444][bookmark: _Hlk508608015]The UE may assume that the complex-valued symbols corresponding to resource elements that are part of a common resource block partially or fully overlapping with an SS/PBCH block and not used for SS/PBCH transmission are set to zero in the OFDM symbols that partially or fully overlapping with OFDM symbols where SS/PBCH is transmitted.  where SS/PBCH block is transmitted.

< Unchanged parts are omitted >
--------------------------------------------- End of Text Proposal --------------------------------------------




Ambiguity of AL8 and AL16 (decided in RAN1#93)
One company [R1-1809329] contributed new results, showing BLER for combinations of [AL8, AL16] encoder and [AL8, AL16] decoder with 4CCE overlap of AL8 and AL16 candidates. Results are showing that for the simulated case an ambiguity has non-zero probability, which might be negligible for eMBB but potentially causing trouble to URLLC. 
Proposal-2: Discuss the results in RAN1#94 and reconsider adoption of the following alternatives at least for URLLC
(Alt-1): Update the conclusion from the last meeting: When non-interleaved CORESET which is 1 symbol long and AL8 and AL16 PDCCH candidates have the same starting CCE, when the UE successfully decodes a PDCCH with AL8 or AL16 satisfying the ambiguity condition, the UE performs rate-matching for PDSCH by assuming AL 16.
· Note: the actual spec text wording can be refined

(Alt-2): Update the conclusion from the last meeting: When non-interleaved CORESET which is 1 symbol long and AL8 and AL16 PDCCH candidates have the same starting CCE and overlap is 4 CCE and more, when the UE successfully decodes a PDCCH with AL8 or AL16 satisfying the ambiguity condition, the UE performs rate-matching for PDSCH by assuming AL 16.
· Note: the actual spec text wording can be refined


Clarifications on CORESET’s time domain pattern
A CORESET configured with dedicated RRC using higher-layer IE controlResourceSet and search-space-set configured by IE SearchSpace, contain parameters for defining the time-domain part (i.e. monitoring occasions) of the CORESET to be rate-matched. However, there is a “special” search-space-set SS#0 configured by pdcch-ConfigCommon. In addition, new parameter duration has been added to the SearchSpace IE by RAN2. The time domain resource of a CORESET depends also on parameter duration of the CORESET. 	Comment by 魏兴光10240317: We noticed that UE also has to get the parameter “duration” in controlResourceSet, so that UE can know how many symbols it should do rate-matching around.

Text Proposal 5.1.4 of the TS38.214
Offline concensus:
	…..
within a BWP, a frequency domain resource of a CORESET with controlResourceSetId and time domain resource determined by the higher layer parameters monitoringSlotPeriodicityAndOffset, duration and monitoringSymbolsWithinSlot of search-space-sets configured by SearchSpace and time domain resource of search-space-set zero configured by pdcch-ConfigSIB1 or searchSpaceZero associated with the CORESET with controlResourceSetId as well as CORESET duration configured by ControlResourceSet with controlResourceSetId. This resource not available for PDSCH can be included in one or two groups of resource sets (higher layer parameters rateMatchPatternGroup1 and rateMatchPatternGroup2).
…..




Rate-matching behavior for DCIs in CORESETs with WB RS
As shown in Figure 1 [ R1-1809430], it is proposed that PDSCH would rate-match around PDCCH RS in clusters of a CORESET with WB-RS that are not transmitted. 



Figure 1 PDSCH rate-matchign around DCI scheduling the PDSCH in CORESET with WB RS
In 92b we agreed
Agreements:
· When UE is to rate-match a PDSCH around PDCCH scheduling the PDSCH, and PDCCH is received in the CORESET configured with WB RS, the UE shall rate-match around 
· The union of REs of the PDCCH scheduling the PDSCH and the WB RS REs for the configured CORESET



TP to capture above agreement is in Section 3-2
Rate-matching around aperiodic ZP CSI-RS 
Contribution [R1-1808803] pointed an issue related to multi-slot PDSCH rate-matching aperiodic ZP CSI-RS. In the RAN1#92b, RAN1 defined a behavior for multi-slot PDSCH dynamically rate-matching the RB-symbol level RMR:
Agreements:
For resources of a bitmap-pair configured with bitmap-3 and of a CORESET included in one or two groups of resource sets (dynamic RMR), the dynamic indication of availability for PDSCH applies to a set of slot(s) where the bitmap-pair/CORESET actually exists among the slots of PDSCH scheduled.
Corresponding agreement is missing for the ZP-CSI-RS which are triggered in DCI format 1_1 scrambled with C-RNTI. [R1-1808803] suggest two alternatives. 
Proposal-4: If DL assignment in DCI format 1_1 triggers CSI-RS resource set in  
 Alt. 1: the first among the slots of scheduled PDSCH 
 Alt. 2: all the slots of scheduled PDSCH. (Spreadtrum)
Rate-matching around aperiodic NZP CSI-RS 
Aperiodic ZP-CSI-RS are triggered by a DL assignment and rate-matched by the PDSCH scheduled by the DL assignment. However, NZP-CSI-RS are triggered as part of CSI report in UL grant (possibly as well across the CCs) and UE shall rate-match PDSCH scheduled by a different DCI around NZP-CSI-RS triggered by the UL grant, which might result in causality issues as shown in [R1-1808803] and [R1-1809430].  
Proposal-5: Discuss the NZP-CSI-RS causality issue together with specialists on MIMO and processing time. 
NR PDSCH rate-matching LTE CRS in unpaired spectrum 
The PDSCH rate-matching around CRS was designed for paired spectrum. RAN1 shall decide whether it shall be supported also in unpaired spectrum. 
Proposal-6: Decide whether PDSCH rate-matching around CRS is supported also for unpaired spectrum.
Yes:
No: 
If rate-matching of PDSCH around CRS in unpaired spectrum is supported, then NR UE should be aware of LTE TDD configuration which is currently missing from NR RRC. [R1-1809430] proposed two alternatives how to deal with missing LTE TDD configuration:
Proposal-7: For NR rate-matching around LTE CRS in TDD band, consider one of the following two options:
Option 1: The LTE TDD configuration and special subframe configuration is configured for the NR UE.  (Nokia, but needs RRC change)
Option 2: The NR UE assumes the LTE TDD configuration which is the most similar to its own semi-statically configured configuration. Whether the NR UE performs rate-matching or not depends on whether the NR allocation falls into the uplink, downlink, or unknown portion of the assumed LTE TDD configuration. (QC)
Option 3: do nothing, implementation specific, gNB may use MBSFN pattern to mast bi-directional slots (Nokia)

[bookmark: _Hlk522810733]Offline proposal:
When configured with higher-layer parameter RateMatchPatternLTE-CRS for a serving cell in unpaired spectrum, UE operating in unpaired spectrum assumes LTE CRS are present in DL and flexible symbols based on NR TDD UL/DL semi-static configuration. 
· Note: Also subject to MBSFN configured in RateMatchPatternLTE-CRS.
· Further check whether there is any specification impact


One more simple option would be to rely on LTE MBSFN pattern that can be currently configured to NR UE. However, MBSFN pattern cannot handle partial CRS masking in special subframes.  
     
[bookmark: _Hlk522519314][bookmark: _Hlk522437843]NR PDSCH rate-matching around LTE center carrier
It was agreed that on RE-level a UE can rate-match around LTE CRS, which are configured using LTE CRS pattern, channel BW and centre sub-carrier.

lte-CRS-ToMatchAround in ServingCellConfigCommon configuring common RS, in 15 kHz subcarrier spacing applicable only to 15 kHz subcarrier spacing PDSCH, of one LTE carrier in a serving cell. The configuration contains v-Shift consisting of LTE-CRS-vshift(s), nrofCRS-Ports consisting of LTE-CRS antenna ports 1, 2 or 4 ports, carrierFreqDL representing the LTE carrier centre subcarrier location determined by offset from (reference) point A, carrierBandwidthDL representing the LTE carrier bandwidth, and may also configure mbsfn-SubframeConfigList representing MBSFN subframe configuration.

What is not clear is whether UE rate-matches in addition to CRS also around the LTE center-carrier or not. We think that it would be better if NR UE rate-matches around LTE carrier which is important for LTE UEs and could degrade the performance of NR PDSCH with high coding rate. On the other hand, such center carrier present in all symbols of a slot could collide with other NR signals, such as PDCCH or PDSCH DMRS, which is not allowed. Therefore, as a compromise solution, the center carrier could be rate-matched by NR PDSCH only in the symbols containing CRS.  


Proposal-8: When UE is configured to rate-match around the LTE CRS, it rate-matches also around the center carrier provided with the configuration in the symbols containing LTE CRS 


PDCCH candidate dropping in resource colliding with RB-symbol level RMR 
In order to realize the intention of rate matching around the whole CORESET, the following agreement were achieved:
Agreements:
1. CORESET(s) configured to a UE for monitoring can be included in resource set(s)
0. If included, the entire CORESET is assumed for rate matching when applicable
0. These resource set(s) can be identified as resource sets(s) for which the PDSCH is or is not mapped based on the L1 signalling.
However, we achieved anther agreements on RMR later.
Agreements:
1. When an PDCCH candidate collides with any RB-level resource (FFS RE-level), where PDSCH is semi-statically not mapped, as described in TS38.214 Section 5.1.4.1 then 
2. The UE is not required to monitor the PDCCH candidate overlapping with the resource even only by one RE

If we look into the above two agreements together, definitely UE can never monitor its PDCCH within the CORESET configured as semi-static RMR (RateMatchPattern). If gNB wants UE to monitor PDCCH within a RMR-CORESET, it has to include this RMR-CORESET in RMR group and send a corresponding DCI to indicate this group is available for PDSCH(in the other word, UE cannot monitor PDCCH in a RMR-CORESET if there is not another DCI which indicate the RMR group containing RMR-CORESET is available for PDSCH). Considering UE can be configured up to three CORESETs per BWP, it will introduce restriction for the usage of CORESET and deteriorate flexibility.
Therefore, we propose to update agreement on PDCCH candidate dropping:
Proposal-9:  Update the following agreement:
Agreements:
When a PDCCH candidate collides with any RB-level resource (RateMatchPattern) configured without controlResourceSetId, where PDSCH is semi-statically not mapped, as described in TS38.214 Section 5.1.4.1 then 
2. The UE is not required to monitor the PDCCH candidate overlapping with the resource even only by one RE
. 

TPs
There has been TPs contributed in the contribution to clarify and simplify the specification text. Our suggestion is to form a single TP in RAN1#94. At least following TP shall be considered: 
Clarification on RNTIs scheduling unicast [Panasonic - R1-1808871]

It would be sufficient to adopt the proposed change on description of unicast only in main section 5.1.4, which then applies to both 5.1.4.1 and 5.1.4.2
In TS38.214 Sub-clause 5.1.4
	[bookmark: _Toc517439456]5.1.4	PDSCH resource mapping
When receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, new-RNTI, CS-RNTI, or PDSCH with SPS not conveying [RAR, OSI, Paging, Msg4, SIB1],

< Unchanged parts are omitted >




Merge of paragraphs describing the cell and BWP-specific RB-symbol level rate-matching resources [CATT - R1-1808382]

The proposed merge of cell-specific and BWP-specific paragraphs is reasonable. However, it should be made clear that cell-specific (unlike BWP-specific) RB-symbol level resources are configured with sub-carrier spacing

  In TS38.214 Sub-clause 5.1.4
	[bookmark: _Toc517439457]5.1.4.1	PDSCH resource mapping with RB symbol level granularity
A UE may be configured with any of the following higher layer parameters indicating REs declared as not available for PDSCH:
-	rateMatchPatternToAddModList given by PDSCH-Config or by ServingCellConfigCommon and configuring up to 4 RateMatchPattern(s) per BWP and up to 4 RateMatchPattern(s) per serving-cell. A RateMatchPattern which may contain:
-	within a BWP when provided by PDSCH-Config or within a serving cell when provided by ServingCellConfigCommon, a pair of reserved resources, with in numerology provided by higher layer parameter subcarrierSpacin given by RateMatchPattern when configured per serving cell or by numerology of associated BWP when configured per BWP .The pair of reserved resources of the BWP are respectively indicated by an RB level bitmap (higher layer parameter resourceBlocks given by RateMatchPattern ) with 1RB granularity and a symbol level bitmap spanning one or two slots (higher layer parameters symbolsInResourceBlock given by RateMatchPattern ) for which the reserved RBs apply. The A bit value equal to 1 in the RB and symbol level bitmaps indicates that the corresponding resource is not available for PDSCH. For each pair of RB and symbol level bitmaps, a UE may be configured with a time-domain pattern (higher layer parameter periodicityAndPattern given by RateMatchPattern ) , where each bit of periodicityAndPattern corresponds corresponding to a unit equal to a duration of the symbol level bitmap, and a bit value equal to 1 indicating indicates that the pair is present in the unit. The periodicityAndPattern can be {1, 2, 4, 5, 8, 10, 20 or 40} units long, but maximum of 40ms. When periodicityAndPattern is not configured for a pair, for a symbol level bitmapthe pair spanning two slots, the bits of the first and second slots corresponds respectively to even and odd slots of a radio frame, second slot corresponds to odd slots, and for the a symbol level bitmap pair spanning one slot, the bits slot corresponds to every slot of a radio frame. The pair configured as dynamic by higher layer can be included in one or two groups of resource sets (higher layer parameters rateMatchPatternGroup1and rateMatchPatternGroup2). The rateMatchPatternToAddModList given by ServingCellConfigCommon configuration in numerology µ applies only to PDSCH of the same numerology µ.
-	within a BWP, a frequency domain resource of a CORESET with controlResourceSetId and time domain resource determined by the higher layer parameters monitoringSlotPeriodicityAndOffset and monitoringSymbolsWithinSlot of search-space-sets associated with the CORESET with a controlResourceSetId. This resource not available for PDSCH can be included in one or two groups of resource sets (higher layer parameters rateMatchPatternGroup1 and rateMatchPatternGroup2 ).
-	rateMatchPatternToAddModList given by ServingCellConfigCommon configuring up to 4 RateMatchPattern(s) which may contain:
-	within a serving cell, a pair of reserved resources in numerology µ configured by higher layer parameter subcarrierSpacing given by RateMatchPattern is indicated by an RB level bitmap (higher layer parameter resourceBlocks) with RB granularity and a symbol level bitmap spanning one or two slots (higher layer parameters symbolsInResourceBlock) for which the reserved RBs apply. For each pair of RB and symbol level bitmaps, a UE may be configured with a time-domain pattern (higher layer parameter periodicityAndPattern) corresponding to a unit equal to a duration of the symbol level bitmap, and indicating whether the pair is present in the unit or not. The periodicityAndPattern can be {1, 2, 4, 5, 8, 10, 20 or 40} units long, but maximum 40ms. The pair configured as dynamic by higher layer can be included in one or two groups of resource sets (higher layer parameters rateMatchPatternGroup1 and rateMatchPatternGroup2).
[bookmark: _Hlk522810792]A configured group rateMatchPatternGroup1 or rateMatchPatternGroup2 contains a list of RB and symbol level resource set indices forming a union of resource-sets not available for PDSCH dynamically if a corresponding bit of the Rate matching indicator field of DCI format 1_1 scheduling the PDSCH is equal to 1 in the PDCCH with a scheduling DCI. The REs corresponding to the union of configured RB-symbol level resource-sets that are not included in either of the two groups are not available for PDSCH scheduled by DCI format 1_1. 	Comment by Nokia: The PDSCH scheduled by DCI format1_0 follow the default behaviour above for the semi-static RMR
[bookmark: _Hlk512443080]For a bitmap pair included in one or two groups of resource sets, the dynamic indication of availability for PDSCH applies to a set of slot(s) where the rateMatchPatternToAddModList given by PDSCH-Config and rateMatchPatternToAddModList given by ServingCellConfigCommon is present among the slots of scheduled PDSCH.

[bookmark: _Hlk508033505][bookmark: _Hlk508024697]If a UE monitors PDCCH candidates ofWhen monitored aggregation levels 8 and 16 with the same starting CCE indexPDCCH candidates in a non-interleaved CORESET spanning one OFDM symbol are having the same CCE starting position, and if the a detected PDCCH scheduling the a PDSCH has aggregation level 8, the resources corresponding to the aggregation level 16 PDCCH candidate are not available for the PDSCH, . 
Offline concesus on the following part:
If a PDSCH scheduled by a PDCCH would overlap with resources in the CORESET containing the PDCCH, otherwise the resources corresponding to a union of the detected PDCCH that scheduled the PDSCH and associated PDCCH DM-RS are not available for the PDSCH. When precoderGranularity configured in a CORESET where the PDCCH was detected is equal to allContiguousRBs, the associated PDCCH DMRS are DMRS in all REGs of the CORESET. Otherwise, the associated DMRS are the DMRS in REGs of the PDCCH.  	Comment by Nokia: To reflect issue 2.4




Revise the specification on DCI field “Rate matching indicator” [Huawei - R1-1809329]
The following proposed TP achieves the compatibility between RAN2 RRC specification and RAN1 specification.
TS38.212 
	7.3.1.2.2	Format 1_1
DCI format 1_1 is used for the scheduling of PDSCH in one cell. 
The following information is transmitted by means of the DCI format 1_1 with CRC scrambled by C-RNTI or CS-RNTI or new-RNTI
< Unchanged parts are omitted >
· Rate matching indicator – 0, 1, or 2 bits according to higher layer parameters rateMatchPatternGroup1 and rateMatchPatternGroup2.
< Unchanged parts are omitted >



 


	Agreements
Before RAN1 #91

Agreements:
· On a RE level, NR-PDSCH of SCS 15kHz can be rate-matched around the following resources:
· LTE CRS
· Rate-matching resource can be semi-statically configured (using LTE v_shift and up to 4 CRS antenna port(s)) for a NR UE
· A UE is not expected to handle the case where NR-PDSCH DMRS REs are over-lapping, even partially, with any RE(s) indicated by the rate-matching configuration.
Agreements:
· On the RB-symbol level, UE can be configured with one or multiple DL resource set(s), each resource set configuration includes a first bitmap of RB granularity and a second bitmap of OFDM symbols within a slot for which the first bitmap applies (i.e. the intersection of two bitmaps). 
· These resource set(s) can be identified as resource sets(s) for which the PDSCH is or is not mapped based on the L1 signalling.
· FFS whether or not the presence of the information field to indicate the resource set is RRC configurable – conclude by Friday
· FFS whether a resource set is applicable in every slot or not (e.g., via a periodic configuration, etc.)
· Conclude by Friday whether or not there is RRC impact
· FFS the case of one DCI scheduling multi-slot transmission
· Note: covers future/backward compatible resource, parts of CORESETs, multiple CORESETs
· FFS L1 signaling is GC PDCCH or scheduling DCI
· CORESET(s) configured to a UE for monitoring can be included in resource set(s)
· If included, the entire CORESET is assumed for rate matching when applicable
· These resource set(s) can be identified as resource sets(s) for which the PDSCH is or is not mapped based on the L1 signalling.
· FFS the configuration details of rate matching for semi-static case (w/o L1 signalling)
Agreements:
Working assumptions: 
· For NR_PDSCH
· On the RB-symbol level, NR supports at least UE specific RRC configuration of at least the following parameters for a rate-matching resource set(s)
· A UE can be RRC configured with one or multiple pairs of bitmap-1 and bitmap-2, each pair determining a time-frequency resource set, i.e. kronecker(transpose(bitmap-1), bitmap-2)  
· a bitmap-1 of at least RB granularity (up to 275 bits, one bit corresponding to one RB)
· FFS whether other granularities, e.g. 2,4, 6, 8,16 RBs, maximum number of RBs, are also supported
· a bitmap-2 of 14 symbols (i.e. 1 slot) in time for which the first bitmap applies (one bit per symbol) 
· FFS: support of bitmap-2 of size 28 a 56 symbols
· FFS configuration of bitmap-1 and bitmap-2 pairs or other method by RMSI/OSI
Agreements:
For NR_PDSCH
· On the RB-symbol level, for a rate-matching resource set(s), NR supports at least UE specific RRC configuration of bitmap-3 in addition to bitmap-1 and bitmap-2 pair
· A UE can be RRC configured with one bitmap-3 per each pair of bitmap-1 and bitmap-2 
· each bit in bitmap-3 corresponds to a unit equal to a duration of the bitmap-2, and indicates whether the pair is present in the unit or not 
· bitmap-3 is composed of {1, 5, 10, 20 or 40 units} but is at most of duration [down-select between 20 or 40 ms] 
· The lengh of bitmap-3 for different bitmap-1 and bitmap-2 pairs can be different.
· When bitmap-3 length is 1, bitmap-3 is not explicitly configured.
· the rate-matching configuration repeats in time with periodicity equal to duration of bitmap-3
· a UE rate-matches around union of resources (i.e resource sets) where, each resource is expressed by a set of bitmap-1, bitmap-2 and bitmap-3. 
· FFS: whether the bitmap-3 is configured or not when the pair of bitmap-1 and bitmap-2 is associated with L1 signalling.
· Note: the bitmap-3 can be configured at least for the pair of bitmap-1 and bitmap-2 is not associated with L1 signalling.
· FFS configuration of bitmap-3 or other method by RMSI/OSI
Agreements:
· For NR_PDSCH
· On the RB-symbol-level, the pair(s) of bitmap-1 and bitmap-2 is/are configured: 
· UE can be configured with resource set(s) 
· Alt1: either only per cell or only per BWP
· Alt2: no restriction 
· using common PRB indexing when configured per serving cell 
· the resource set is configured with a given numerology. FFS on conversion of the given numerology to numerology of the active BWP. 
· using UE-specific PRB indexing when configured per BWP 
· the resource set is configured in numerology of a BWP. 

RAN1 #91

Agreements:
· The center-subcarrier location (12 bits), bandwidth (3 bits) and MBSFN subframe configuration for a single LTE carrier can be indicated to the NR UE in addition to the Vshift and the number of CRS ports for rate-matching around LTE CRS
Agreements:
For the already agreed resource sets for PDSCH rate-matching: 
· Up to 4 RB-symbol-level resource sets per cell & an indication to indicate for semi-static or dynamic rate matching per resource set by RRC
· Up to [4] RB-symbol-level resource sets per BWP & an indication to indicate for semi-static or dynamic rate matching per resource set by RRC
Agreements:
· For L1 signalling, NR supports 1 bit turns a group of resource-sets on and off, where 1bit is signalled per each group of resource sets 
· At most 2 groups of resource sets can be configured to a UE. The grouping is configured per BWP
Agreements:
· For PUSCH rate matching, no additional impact on RRC configuration in Rel-15

Agreements:
· Length of bitmap-2 can be up to 2 slots

RAN1 AH1801
Agreements:
· The max number of Resource-set-BWP can be configured per each BWP is 4
R1-1801159	Summary of open issues related to rate-matching in NR	Nokia, Nokia Shanghai Bell

Agreements:
· The TPs in section 2 related to issue 2-2 of R1-1801159 are adopted (impact 38.211 and 38.214)

Agreements:
· The TP Alt2 in Section 3 of R1-1801159 is adopted (impact on 38.214)

Agreements:
· Include numerology µ in Resource-set-cell configuration (which was agreed previously but missing from the parameter Excel):
· Resource-set-cell configuration applies only to PDSCH of the same numerology

Agreements:
· Update the previous agreements as shown below:
· The center-subcarrier location (124 bits), bandwidth (3 bits) and MBSFN subframe configuration for a single LTE carrier can be indicated to the NR UE in addition to the Vshift and the number of CRS ports for rate-matching around LTE CRS
· Note: this is to cover 4 (max numerology ratio w.r.t. reference SCS)* 12 (subcarriers/RB) * 275 (RBs) subcarriers
Agreements:
· Bitmap-3 of {1, 2, 4, 5, 8, 10, 20 or 40} units and max 40ms (already supported by RRC) 
· Bitmap-3 applies also to resource-set-BWP/cell associated with L1 signalling.

Agreements:
· When bitmap-3 is not configured and bitmap-1/2 pair is configured for L1 indication for PDSCH rate matching,
· In case of unit size of bitmap-2 is one slot, bitmap-1/2 applies to each slot during slot(s) scheduled by DL assignment
· In case of unit size of bitmap-2 is two slots, first slot of bitmap-1 and 2 pair applies to all even-numbered slot(s) and second slot of bitmap-1 and 2 pair applies to all odd-numbered slot(s) overlapping with slot(s) scheduled by DL assignment

RAN1 #92

Agreements:
•	To adopt the following TP:
======================= Begin of Text Proposal in Section 5.1.4.1 in TS38.214 ==================
 […]
If rate-match-PDSCH-bitmap3 is not configured for bitmap pair and unit of symbol level bitmap is one slot, bitmap-pair applies to each slot of PDSCH scheduled by detected PDCCH. If rate-match-PDSCH-bitmap3 is not configured for bitmap pair and unit of symbol level bitmap is two slots, first slot of bitmap-1 and 2 pair applies to all even-numbered slot(s) and second slot of bitmap pair applies to all odd-numbered slot(s) overlapping with slot(s) of PDSCH scheduled by detected PDCCH.
For a bitmap pair included in one or two groups of resource sets and not configured with rate-match-PDSCH-bitmap3, 
-	if unit of rate-match-PDSCH-bitmap2 is one slot, the bitmap-pair applies to each slot of PDSCH scheduled by detected PDCCH.
-	if unit of rate-match-PDSCH-bitmap2 is two slots, first slot of bitmap pair applies to all even-numbered slot(s) and second slot of bitmap pair applies to all odd-numbered slot(s) overlapping with slot(s) of PDSCH scheduled by detected PDCCH 
[…]
======================= End of Text Proposal in Section 5.1.4.1 in TS38.213 ==================

Agreements:
•	To adopt the following TP
======================= Begin of Text Proposal in Section 7.4.3.1 in TS38.211==================
[…]
Any common resource block partially or fully overlapping with an SS/PBCH block shall be viewed as occupied and not used for transmission of PDSCH or PDCCH in the OFDM symbols where SS/PBCH block is transmitted. The UE may assume that the complex values corresponding to resource elements that are part of such a partially overlapping common resource block, and are not used for SS/PBCH transmission are set to zero in the OFDM symbols where SS/PBCH block is transmitted. 
[…]
======================= End of Text Proposal in Section 7.4.3.1 in TS38.211 ==================

Conclusion:
· There is ambiguity between AL8 and AL16 PDCCH candidates, and it happens only when non-interleaved CORESET which is 1 symbol long and AL8 and AL16 PDCCH candidates have the same starting CCE.
· To address the above ambuiguity:
· When non-interleaved CORESET which is 1 symbol long and AL8 and AL16 PDCCH candidates have the same starting CCE, when the UE successfully decodes a PDCCH with AL8 or AL16 satisfying the ambiguity condition, the UE performs rate-matching for PDSCH by assuming AL 16.
· Note: the actual spec text wording can be refined


RAN1 #92b

Agreements:
· When UE is to rate-match a PDSCH around PDCCH scheduling the PDSCH, and PDCCH is received in the CORESET configured with WB RS, the UE shall rate-match around 
· The union of REs of the PDCCH scheduling the PDSCH and the WB RS REs for the configured CORESET

Agreemets:
· To adopt the following TP to 5.1.4 of 38.214
When receiving PDSCH not conveying [RAR, OSI, Paging, Msg4, SIB1], Tthe REs corresponding to the union of configured or dynamically indicated resources in Subclauses 5.1.4.1, 5.1.4.2 and resources corresponding to SS/PBCH are declared as not available for PDSCH in Subclause 7.3.1.5 of [4, TS 38.211].

Agreements:
· When an PDCCH candidate collides with any RB-level resource (FFS RE-level), where PDSCH is semi-statically not mapped, as described in TS38.214 Section 5.1.4.1 then 
· The UE is not required to monitor the PDCCH candidate overlapping with the resource even only by one RE
Agreements:
Clarify in the specification that the periodicity of bitmap-pair, when bitmap-3 is not configured, is equal to the length of the bitmap-2. 
· For bitmap-pair not included in one or two groups of resource sets (semi-static RMR) and associated with two-slot long bitmap-2, first slot of bitmap-2 corresponds to even slots, second slot corresponds to odd slots.
· For bitmap-pair not included in one or two groups of resource sets (semi-static RMR) and associated with one slot long bitmap-2, corresponds to every slot.

Agreements:
For resources of a bitmap-pair configured with bitmap-3 and of a CORESET included in one or two groups of resource sets (dynamic RMR), the dynamic indication of availability for PDSCH applies to a set of slot(s) where the bitmap-pair/CORESET actually exists among the slots of PDSCH scheduled.

RAN1 #93

Agreements:
When an PDCCH candidate collides with any RE of LTE CRS configured for NR PDSCH rate-matching, where PDSCH is semi-statically not mapped, as described in TS38.214 Section 5.1.4.1 then 
· The UE is not required to monitor the PDCCH candidate overlapping with the resource even only when the overlaps is by one RE
· Note: this is the same behavior as agreed for collision with RB-level in RAN1#92b

Agreements:
· To adop the following TP to 5.1.4 of 38.214:
 	“a pair of reserved resources in numerology of the BWP indicated by an RB level bitmap (higher layer parameter resourceBlocks given by RateMatchPattern) with 1RB granularity and a symbol level bitmap spanning one or two slots (higher layer parameters symbolsInResourceBlock given by RateMatchPattern) for which the reserved RBs apply. The bit equal to 1 in the RB and symbol level bitmaps indicates that corresponding resource is not available for PDSCH.  For each pair of RB and symbol level bitmaps, a UE may be configured with a time-domain pattern (higher layer parameter periodicityAndPattern given by RateMatchPattern ) corresponding to a unit equal to a duration of the symbol level bitmap, and bit equal to 1 indicating whether the pair is present in the unit or not.”  
….
A configured group rateMatchPatternGroup1 or rateMatchPatternGroup2 contains a list of RB symbol level resource set indices forming a union of resource-sets not available for PDSCH dynamically if corresponding bit in the PDCCH with a scheduling DCI. The REs corresponding to the union of configured RB-symbol level resource-sets that are not included in neither of the two groups are not available for PDSCH.”

R1-1807900
The draft LS is approved (by accepting all changes). Final LS in R1-1807907
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