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Discussion and Decision
1 Introduction
The previous agreements related to rate-matching are summarized in the Appendix. In the following sections, we summarize views contributed to RAN1#92bis in the following contributions:
	R1-1803654
	Remaining issues on reserved resources and rate-matching
	Huawei, HiSilicon
	7.1.3.5

	R1-1803799
	Remaining aspects for rate matching
	ZTE, Sanechips
	7.1.3.5

	R1-1804215
	On PDSCH rate-matching when UE configured with WB RS
	Spreadtrum Communications
	7.1.3.5

	R1-1804267
	Handling of PDCCH on rate matching resource
	vivo
	7.1.3.5

	R1-1804382
	Corrections on Rate Matching
	Samsung
	7.1.3.5

	R1-1804563
	Remaining issues on rate matching
	LG Electronics
	7.1.3.5

	R1-1804764
	Remaining details on rate-matching in NR
	Nokia, Nokia Shanghai Bell
	7.1.3.5

	R1-1805250
	Remaining issues on PDSCH rate matching in CORESET
	Qualcomm Incorporated
	7.1.3.5


The following issues were contributed:

· Rate-matching for PDSCH
· Issue 1: Rate-matching resources and broadcast
· Issue 2: L1-based rate-matching in multi-slot PDSCH
· Issue 3: Rate-matching PDSCH around PDCCH in CORESET with WB RS 
· Issue 4: Ambiguity of AL8 and AL16
· Issue 5: PDSCH DMRS colliding with SSB
· PDCCH candidate dropping
· Issue 6: PDCCH colliding SSB
· Issue 7: PDCCH colliding rate-matching resources other than SSB 
2 Rate-matching for PDSCH
2.1 Issue 1 – Rate-matching resources and broadcast 
The behaviour for UEs receiving RMSI, RAR, OSI, Paging, MSG4 is defined in specification in Section 5.1. of TS38.214: 

“When receiving the PDSCH conveying [SystemInformationBlockType1], a 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 conveying [RAR, OSI, Paging, Msg4], the UE assumes SS/PBCH block transmission according to SSB-transmitted-SIB1, and if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources the UE shall assume that PDSCH is rate matched around these PRBs in the OFDM symbols where SS/PBCH block is transmitted.”

However, in section 5.1.4 of TS38.214, it should be clarified that only unicast PDSCH is rate matched around all semi-static/dynamic rate-matching resources. In other words, cell-broadcasted PDSCH shall be rate matched around only cell-specifically configured rate-matching resource. Cell specifically configured resources can include PDCCH that scheduled the broadcast, cell-specific rate matching resources, such as in SIB1 indicated transmitted SSBs (already supported in specification).
Proposal-1: Clarify in the TS 38.214 that 
· a PDSCH conveying [RAR, OSI, Paging, Msg4] is rate-matched only around SSB-transmitted-SIB1 and the PDCCH that scheduled the PDSCH. 
· a PDSCH conveying [SIB1] is rate-matched only around the PDCCH that scheduled the PDSCH 

· Note: assuming that PDCCH scheduling RMSI and PDSCH carrying RMSI may overlap in R15
Text Proposal 5.1.4 of the TS38.214 (offline consensus)
	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].”


2.2 Issue 2 – L1-based rate-matching in multi-slot PDSCH 
When CORESETs (and associated SS-set(s)) having their periodicity (Figure 1 - 3654) as well as bitmap pair configured with bitmap 3 (Figure 2 - 4382) are indicated in a group rate-matched based on L1 signaling, it should be clarified to which slots of a multi-slot PDSCH the L1-based rate-matching applies.   
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Figure 1 Only in the first slot the resource set is available for the PDSCH (3654)
[image: image2.png]ot

o]

PoSCH





Figure 2 Dynamic rate matching behavior for the resource-set with bitmap-3 (4382)
Offline Proposal: 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.
Offline Proposal: 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  

· Alt 1: to a set of slot(s) where the bitmap-pair/CORESET actually exists among the slots of PDSCH scheduled.
Proposed Conclusion:

L1 rate-matching behavior in multi-slot PDSCH

For multiplot PDSCH, the dynamic indication of availability for PDSCH applies  

–          Behavior 1: to a set of slot(s) where the bitmap pair/CORESET actually exists among the slots of PDSCH scheduled.

–          Behavior 2: to the first slot among the slots of PDSCH scheduled (if bitmap pair / CORESET is present in that slot).

RB-symbol level resources include:

RMR1: bitmap-pair without bitmap-3

RMR2: bitmap-pair with bitmap-3

RMR3: CORESET with its search-spaces

Proposal:

For RMR1: Behavior 1 has been already agreed

· Keep agreement (LG)

· Change to Behavior 2 (Nokia, Samsung) 

For RMR2: 

· Behavior 1 (LG)

· Behavior 2 (Nokia, Samsung)

For RMR3:

· Behavior 1 (LG)

· Behavior 2 (Nokia, Samsung)

2.3 Issue 3 – Rate-matching PDSCH around PDCCH in CORESET with WB RS
Currently, the UE rate-matches PDSCH around PDCCH scheduling PDSCH by default. Or entire CORESET if configured or indicated in the PDCCH. In a CORESET configured with WB RS the default behavior is at the moment unclear. 
Proposal-3: When UE rate-matches a PDSCH around PDCCH that scheduled the PDSCH, and PDCCH is received in the CORESET configured with WB RS, the UE shall rate-match PDCCH around
· Option 1: The entire CORESET where PDCCH has been transmit
· Option 2: REs within the set of contiguous resource blocks where there is a detected PDCCH in the CORESET.
· Option 3: The union of PDCCH REs and WB RS REs for the configured CORESET.  (QC, Nokia, Spreadtrum)
Offline proposal: Update the proposal to align with PDCCH AI WA, saying that WB RS are only within the continuous part of the CORESET.
· 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 continues part of configured CORESET

2.4 Issue 4 – Ambiguity of AL8 and AL16
One company showed that AL8 and AL16 ambiguity has a non-zero probability also for CORESET-configurations other than 1 symbol long + non-interleaved. Table 1 shows how many CCE are correct when AL8 and AL16 have the same starting CCEs. More CCE is correct, higher the probability for ambiguity.
Table 1 Use cases where both aggregation levels 8 and 16 PDCCH candidates start from the same CCE (3654)
	CORESET duration 

(symbol)
	Number of overlapped CCEs

	
	Non-interleaved
	Row of interleaver = 2
	Row of interleaver= 3
	Row of interleaver= 6

	1
	8
	4
	3 or 8/3
	2 or 4/3

	2
	4
	2
	3/2 or 4/3
	1 or 2/3

	3
	8/3
	4/3
	3/2 or 1
	1 or 1/2


Offline proposal: 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
· Applies at least for non-interleaved CORESET which is 1 symbol long

· Decide on the other scenarios by the end of RAN1#92bis

2.5 Issue 5 – PDSCH DMRS colliding SSB
In deployments, where frequency allocation granularity (RBG) is large, such as 8 or 16RB, the rate-matching by frequency-domain resource-allocation may result in 8 or 16PRB inefficiency. Therefore, there could be the following modification to the text in 5.1.4.  
“A UE is not expected to handle the case where PDSCH DM-RS REs are overlapping, even partially, with any RE(s) declared as not available for PDSCH, except when PDSCH DMRS is overlapping the SSB/PBCH, the UE assumes that PRBs containing SS/PBCH block transmission resources in all OFDM symbols in the slot where SS/PBCH block is transmitted are not available for both PDSCH DMRS and PDSCH.
”
On the other hand, MIMO AI agreed on the agreement below. 
Agreement:
UE does not expect any DMRS RE to collide with SSB REs on the 4 symbols: occupied by SSB
Suggestion: Do not discuss this issue in rate-matching anymore
3 PDCCH candidate dropping
3.1 Issue 6 - PDCCH colliding SSB (involves Initial access/DL control AIs)  

Agreement-1:
· For potential collision (i.e., in the same symbol) of SS/PBCH block and RMSI PDCCH with multiplexing pattern 1, add the clarification on UE’s behaviour as shown in the following text proposal (section 10, 38.213)
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Agreement-2:
· If a PDCCH decoding candidate having a CCE overlapped, even partially, with the configured SSB, the UE is not required to monitor the PDCCH with the decoding candidate.

The above two agreements on PDCCH collision with SSB were achieved in RAN1#92 in Athens. One of the remaining issues to clarify seems to be a potential SSB and PDCCH collision with multiplexing pattern 1 when UE monitors RMSI. It can be noted that for IDLE and CONNECTED mode UE there are different cases:
· UE doing initial cell selection not having obtained SSB-transmitted-SIB1 or SSB-transmitted
· IDLE UE is in without having obtained SSB-transmitted-SIB1 or SSB-transmitted from target cell (e.g. doing re-selection)

· IDLE UE is having SSB-transmitted-SIB1 or SSB-transmitted (state transition from CONNECTED to IDLE)

· CONNECTED UE is having SSB-transmitted-SIB1 or SSB-transmitted
It is noted that in FR2 SSB-transmitted-SIB1 and SSB-transmitted can be different because SSB-transmitted provides SS/PBCH block positions with full resolution whereas SSB-transmitted-SIB1 cannot provide locations with full resolution. In addition, SSB-transmitted is UE specific and can in principle be configured differently for the UEs in the cell. Thus, the consistent solution seems to be that for RMSI monitoring the UE doesn’t make any assumption related to SS/PBCH locations. On the other hand, there seems to be different views on this aspect, therefore, we propose:   

Proposal-5: Discuss whether a UE does or doesn’t take into account SSB-transmitted-SIB1 or SSB-transmitted, configured by higher layers, when monitoring for PDCCH scheduling RMSI/SIB1.
3.2 Issue 7 - PDCCH colliding rate-matching resources other than SSB  

One more issue was mentioned in 4267, 4382 and 3799. The UE behavior in the case of the collision between rate-matching resources other than SSB and monitoring candidate. If this issue is found as essential for R15, we should identify which type of rate-matching resources it should apply. And when a PDCCH decoding candidate has a CCE overlapped with the identified rate-matching resource, there are two alternatives:
This may reduce the BD burden at the UE and potentially reduce the power consumption
Offline proposal: When PDCCH candidate collide 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 
-Alt.1: the UE is not required to monitor the PDCCH candidate overlapping with the resource even only by one RE. (Samsung, CATT, LG)
-Alt.2: the UE is still required to monitor the PDCCH candidate overlapping with the resource even only by one RE. 
4  Specification text after RAN1#92
TS38.214:

5.1.4
PDSCH resource mapping 

The 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]. A UE is not expected to handle the case where PDSCH DM-RS REs are overlapping, even partially, with any RE(s) declared as not available for PDSCH.
5.1.4.1
PDSCH resource mapping with RB symbol level granularity

A UE may be configured with any of the higher layer parameters indicating REs declared as not available for PDSCH:

-
Resource-set-BWP configuring up to [4] rate-match-PDSCH-resource-set(s) which may contain:

-
within a BWP, a pair of reserved resources in numerology of the BWP indicated by an RB level bitmap (higher layer parameter rate-match-PDSCH-bitmap1) with 1RB granularity and a symbol level bitmap spanning one or two slots (higher layer parameters rate-match-PDSCH-bitmap2) 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 rate-match-PDSCH-bitmap3) 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 rate-match-PDSCH-bitmap3 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 Resource-set-group-1 and Resource-set-group-2). The Resource-set-cell configuration in numerology µ applies only to PDSCH of the same numerology µ. If the bitmap-3 is not configured, the UE assume that bitmap-pair repeats with periodicity of bitmap-2.
-
within a BWP, a frequency domain resource of a CORESET with CORESET-ID and time domain resource determined by the higher layer parameters monitoring-offset-PDCCH-slot and monitoring-periodicity-PDCCH-slot and monitoring-symbols-PDCCH-within-slot of search-space-sets associated with the CORESET with a CORESET ID. This resource not available for PDSCH can be included in one or two groups of resource sets (higher layer parameters Resource-set-group-1 and Resource-set-group-2).

-
Resource-set-cell configuring up to 4 rate-match-PDSCH-resource-set(s) which may contain:

-
within a serving cell, a pair of reserved resources in numerology µ configured by higher layer parameter resource-pattern-scs.is indicated by an RB level bitmap (higher layer parameter rate-match-PDSCH-bitmap1) with RB granularity and a symbol level bitmap spanning one or two slots (higher layer parameters rate-match-PDSCH-bitmap2) 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 rate-match-PDSCH-bitmap3) 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 rate-match-PDSCH-bitmap3 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 Resource-set-group-1 and Resource-set-group-2).

A configured group Resource-set-group-1 or Resource-set-group-2 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 two groups are not available for PDSCH. 




When monitored aggregation levels 8 and 16 PDCCH candidates in non-interleaved CORESET spanning one OFDM symbol are having the same CCE starting position, if the detected PDCCH scheduling the PDSCH has aggregation level 8, the resources corresponding to the aggregation level 16 are not available for PDSCH, otherwise the resources corresponding to detected PDCCH that scheduled the PDSCH are not available for PDSCH. 

5.1.4.2
PDSCH resource mapping with RE level granularity

To decode PDSCH according to a decoded PDCCH, a UE may be configured with any of higher layer parameters:

-
LTE-carrier 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 rate-match-resources-v-shift consisting of LTE-CRS-vshift(s), rate-match-resources-numb-LTE-CRS-antenna-port consisting of LTE-CRS antenna ports 1, 2 or 4 ports, rate-match-centre-subcarrier-location representing the LTE carrier centre subcarrier location determined by offset from (reference) point A, rate-match-LTE-CRS-BW representing the LTE carrier bandwidth, and may also configure rate-match-LTE-CRS-MBSFN-subframeconfig representing MBSFN subframe configuration.

-
within a BWP, the UE can be configured with one or more ZP CSI-RS resource set configuration(s) (higher layer parameter ZP-CSI-RS-ResourceSetConfigList), with each ZP-CSI-RS resource set consisting of at most [64] ZP CSI-RS resources (higher layer parameter ZP-CSI-RS-ResourceConfig) in numerology of the BWP. The following parameters are configured via higher layer signaling for each ZP CSI-RS resource configuration:

-
ZP-CSI-RS-ResourceConfigId determines ZP CSI-RS resource configuration identity.

-
ZP-CSI-RS-Density defines the zero-power CSI-RS frequency density, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].

-
ZP-CSI-RS-FreqBand parameters enabling configuration of frequency occupancy of a ZP-CSI-RS resource within a BWP as defined in Subclause 7.4.1.5 of [4, TS 38.211].

-
ZP-CSI-RS-ResourceMapping defines the OFDM symbol and subcarrier occupancy of the ZP-CSI-RS resource within a slot that are given in Subclause 7.4.1.5 of [4, TS 38.211]. 
-
ZP-CSI-RS-timeConfig defines the ZP-CSI-RS periodicity and slot offset for periodic/semi-persistent ZP-CSI-RS. 

-
ZP-CSI-RS-ResourceConfigType defines the ZP-CSI-RS time domain behavior of ZP-CSI-RS resource configuration as described in Subclause 7.4.1.5 of [4, TS 38.211]. The ZP-CSI-RS-ResourceConfigType can be periodic, semi-persistent or aperiodic. All the resources in a ZP CSI-RS resource set are configured with the same ResourceConfigType (periodic, semi-persistent, aperiodic).

The UE may be configured with a DCI field for triggering the aperiodic ZP-CSI-RS. A list of ZP-CSI-RS resource set IDs, provided by higher layer parameter Aperiodic-ZP-CSI-RS-Resource-List, is configured for aperiodic triggering. The maximum number of aperiodic ZP CSI-RS resource sets configured per BWP is 3. The bit-length of DCI field ZP CSI-RS trigger depends on the number of aperiodic ZP CSI-RS resource sets configured (up to 2 bits). Each triggering state of ZP CSI-RS trigger in DCI is to trigger one ZP CSI-RS resource set. The first state is reserved for not triggering aperiodic ZP CSI-RS.
For a UE configured with the higher layer parameter ZP-CSI-RS-ResourceType set to ‘semi-persistent’, a list of ZP-CSI-RS resource set IDs, provided by higher layer parameter SP-ZP-CSI-RS-Resource-List, is configured 
-
when a UE receives an activation command [10, TS 38.321] for ZP CSI-RS resource(s) in slot n, the corresponding action in [10, TS 38.321] and the UE assumption on the PDSCH RE mapping corresponding to the activated ZP CSI-RS resource(s) shall be applied no later than the minimum requirement defined in [11, TS 38.133].

-
when a UE receives a deactivation command [10, TS 38.321] for activated ZP CSI-RS resource(s) in slot n, the corresponding action in [10, TS 38.321] and the UE assumption on cessation of the PDSCH RE mapping corresponding to the de-activated ZP CSI-RS resource(s) shall be applied no later than the minimum requirement defined in [11, TS 38.133].
5 
Agreements

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. 

In 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

In 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

In 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
�Clarified for CORESET 0





