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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
The following agreements and conclusions were made in RAN1 98bis:

1. CSI enhancement for MU-MIMO support
Agreement
On further details for CSI reporting pertaining to the Rel.16 Type II codebook: 
· SP CSI reporting of Part-1-only CSI on PUCCH format 3 and 4 is not supported

Agreement
On UE capability issues: 
· For a UE capable of Rel.16 Type II codebook, agree on the following:
· Mandatory support for L=2, 4 
· Supported without additional UE capability signaling
· Mandatory support for maximum rank of 1 and 2
· FFS whether the support for maximum rank 3 and 4 is mandatory or not 
· Supported without additional UE capability signaling
· Separate UE capabilities for the “regular” Rel.16 Type II and Rel.16 Type II port selection codebooks
· Note: for discussion purposes:
· “Mandatory” implies that the (sub-)feature is always supported when the UE is capable of Rel.16 Type II codebook. In other words, this feature is considered basic. Rel.16 Type II codebook is a UE optional feature.
· “Optional” implies that a separate UE (sub-)capability is needed (hence not necessarily supported) even when the UE is capable of Rel.16 Type II codebook. In other words, this feature is considered advanced.   

Agreement
On CBSR for Rel.16 Type II codebook, support beam-group-based restriction analogous to Rel.15 Type II codebook. 

Agreement
On Rel.16 extension for Type II port selection codebook to rank-3 and 4, support extension with simple reuse of Rel.15 W1 matrix (i.e. layer-common W1).

Agreement
For amplitude restriction mechanism:
· Alt 0. Analogous to Rel.15 Type II (SD beam group restriction + per coefficient hard amplitude restriction)
· Four beam groups are selected via higher-layer configured bitmap B1
· 

For each spatial beam in each of the four beam groups, hard restriction (maximum amplitude of 0 or 1) is applied to any of the coefficients associated with the beam (the restriction is applied for both polarizations of the beam). This maximum amplitude restriction is higher-layer configured with four bitmaps  
· 



Alt 3A from RAN1#98 (soft with sum-power-ratio constraint), simplified to  for each  where  denotes the number of NZCs associated with .
· 
[bookmark: MTBlankEqn]The value of  is configured from the Rel.15 2-bit amplitude restriction table
· The number of beam-groups is the same as Rel.15 Type II CBSR
Support Alt0 as mandatory and Alt3A (described above) as optional analogous to Rel.15 Type II codebook. 
· Cf. Notes in UE capability agreement in RAN1#98bis regarding “mandatory” and “optional”

Agreement
For Rel.16 Type II codebook, when R=2:
· When the actual CQI sub-band size is equal to the configured CQI sub-band size, the CQI sub-band is split into two equal parts wherein each part corresponds to a PMI sub-band. 
· For edge CQI sub-bands:
· When an edge CQI sub-band size is less than or equal to the half of the configured CQI sub-band size, there is only one PMI sub-band with the same size as the edge CQI sub-band. 
· Otherwise, when an edge CQI sub-band size is greater than half of the configured CQI sub-band size, there are two PMI sub-bands wherein the size of the edge PMI sub-band is smaller than the other PMI sub-band (whose size is half of the configured CQI sub-band size).

Conclusion
For Rel.16 Type II codebook, there is no consensus in introducing restriction to support only contiguous sub-band configuration for CSI reporting

Agreement 
On UCI omission for Rel.16 Type II codebook, the following scheme is supported:
· 



Priority level definition: If priority levels of two LCCs and are such that Prio(,l2,m2)< Prio(,l1,m1), LCC  has a higher priority over 
· 

Non-zero LC coefficients and bits of bitmap  are prioritized/ordered from high to low priority according to (,l,m) with the same priority function Prio(,l,m)
· 



G1 comprising the  highest priority non-zero LC coefficients  and the  highest priority bits of bitmap
· 



G2 comprising the  lowest priority non-zero LC coefficients  and the  lowest priority bits of bitmap 
· The priority level is calculated as Prio(,l,m)=2L.RI.P(m)+RI.l+ where P(m) maps the index m according to the following order of the corresponding FD components (if selected): 0, N3-1, 1, N3-2, 2, .... 


2. Enhancements on multi-TRP/panel transmission
Agreement
For joint HARQ-ACK codebook among M-TRP, down-select one from following options for the last DCI determining the PUCCH resource:  
· DCIs are first indexed in an ascending order of higher layer indexes per CORESET for a same PDCCH monitoring occasion and a same serving cell, then indexed in an ascending order across serving cell indexes for a same PDCCH monitoring occasion, and finally indexed in an ascending order across PDCCH monitoring occasion indexes.

Agreement
The candidate values of higher layer parameter HigherLayerIndexPerCORESET are [0:1:M], 
· M=1

Agreement
For M-DCI NCJT transmission, each PUCCH resource may be associated with a value of higher layer index per CORESET
· FFS: Additional restriction such as TDM PUCCH transmission across different higher layer index per CORESET
· FFS: Details on association

Agreement
When 2 TCI states are indicated by a TCI code point, for DMRS type 1 and type 2 for eMBB and URLLC scheme-1a, if indicated DMRS ports are from two CDM groups, the first TCI state corresponds to the CDM group of the first antenna port indicated by the antenna port indication table.

Agreement
For single-PDCCH based multi-TRP/Panel transmission, the number of bits of TCI field in DCI is 3 if higher layer parameter tci-PresentInDCI is enabled.

Agreement
For DMRS type-1, for layer combination 1+2, at least support DMRS entry {0,2,3} with 2 CDM groups without data 

Agreement
For single-DCI based M-TRP URLLC scheme 2b
· The RBs allocated to the PDSCH associated with the first TCI state in the TCI code point are used for TBS determination with single MCS indication, while same TBS and modulation order can be assumed for the RBs allocated to PDSCH associated with the second TCI state.  

Agreement
For single-DCI based M-TRP URLLC scheme 2b
· For a RV sequence to be applied to RBs associated with two TCI states sequentially, 
· RVid indicated by the DCI is used to select one out of four RV sequence candidates, whereas sequences are predefined in spec (FFS exact sequences)

Agreement
Capture the following in the reply LS to RAN2 on single PDCCH based mTRP operation. LS is endorsed in R1-1911550.
· For question 1 from RAN2
· Answer: From RAN1 perspective, MAC CE based enhancement is preferred so that the pairing of the TCI states can be flexible. Each TCI state can be dynamically paired with another TCI state, assuming dynamic here means pairing via MAC-CE. From RAN1 perspective, some restrictions on pairing may be introduced but this will not impact RAN2 work.
· For question 2 from RAN2, the following agreement has been made. To be used as answer of question 2
Agreement
The maximum number of activated TCI states in mTRP operation is 8. The number of bits of TCI field in DCI is 3 if higher layer parameter tci-PresentInDCI is enabled. The total number of simultaneously activated TCI states is up to 8.
Agreement
For multi-PDCCH based multi-TRP/panel transmission, when separated ACK/NACK feedback is enabled, 
· PUCCH/PUSCH collision between different TRPs can be avoided by implementation and UE doesn’t expect overlapping PUCCHs/PUSCHs transmission toward different TRPs. For PUCCH/PUSCH transmission toward the same TRP, Rel-15 multiplexing rules apply. 
· Note that PUCCH resources can be associated with values of higher layer index per CORESET so that indices may be used to differentiate TRP to determine whether there is overlapping among TRPs. PUSCH can be differentiated by scheduling CORESET in terms of targeted TRP. 

Agreement
The gNB can configure UE to use Rel-15 BD/CCE limits regardless of UE capability signalling on BD/CCE limit enhancement
· FFS: Whether RRC signalling is needed

Agreement
For multi-DCI based multi-TRP/panel transmission, the UE shall rate match around: 
· Configured CRS patterns which optionally associated with a higher layer signaling index per CORESET (if configured) and are applied to the PDSCH scheduled with a DCI detected on a CORESET with the same higher layer index.
· This is a UE optional feature with separate UE capability signalling
· If UE does not support this feature, the default UE behaviour is the following:
· For multi-DCI based multi-TRP/panel transmission, the UE shall rate match PDSCH around configured CRS patterns from multiple TRPs
FFS: Whether/How to handle DMRS shifting if CRS patterns are configured.

Agreement
For single-DCI based M-TRP URLLC schemes, the number of transmission occasions is indicated by following:
· For scheme 3, the number of transmission occasions is implicitly determined by the number of TCI states indicated by a code point whereas one TCI state means one transmission occasion and two states means two transmission occasions. 
· For scheme 4, TDRA indication is enhanced to additionally indicate the number of PDSCH transmission occasions by using PDSCH-TimeDomainResourceAllocation field. 
· The maximum number of repetition is FFS.


Agreement
For single-DCI based M-TRP URLLC scheme 3, the starting symbol of the second transmission occasion has K symbol offset relative to the last symbol of the first transmission occasion, whereas the value of K can be optionally configured by RRC. If not configured, K=0. 
· The starting symbol and length of the first transmission occasion is indicated by SLIV. 
· The length of the second transmission occasion is the same with the first transmission occasion.
· Exact candidate value of K can be decided in RAN1#99
· FFS: Any restrictions on the possible value pairs for K and SLIV

Agreement
For single-DCI based M-TRP URLLC scheme 4, the same value of SLIV is applied to all transmission occasions.

Agreement
If a UE can support and report R>1 for M-DCI based M-TRP/panel transmission, 
· The value of r for a downlink cell configured with M-DCI based M-TRP is determined as
· If UE reports pdcch-BlindDetectionCA, the value of r to be applied is optionally configured by RRC, either r=1 or reported value r=R 
· Note that when network configures r=1, it does not imply that UE has to support more CCs beyond the UE reported capability
· If UE does not report pdcch-BlindDetectionCA or the value of r is not configured by RRC, r=R. 
· UE indicates pdcch-BlindDetectionCA when it is possible to configure A+B DL cells to the UE with A>= 0 DL serving cells without multi-DCI based multi-TRP and B >=0 DL serving cells with multi-DCI based multi-TRP such that A+R∙B>4, whereas R is reported by UE capability signaling.  
· If the UE does not report pdcch-BlindDetectionCA, the UE does not expect to be configured with DL cells to the UE such that A+ R∙B>4 with A>= 0 DL serving cells without multi-DCI based multi-TRP and B >=0 DL serving cells with multi-DCI based multi-TRP, whereas R is reported by UE capability signaling.
· The value range of R is [1, 2], and is indicated through UE capability signalling.
· Note that this agreement does not preclude a UE from reporting multiple R values and corresponding A and B pairs depending on UE capability
· Note that how to capture above into the spec can be up to the editor.

Conclusion
The following is not supported in Rel-16 due to lack of consensus and time:
· Enhancement on TCI framework by indicating SSB/PCI from a non-serving cell for multi-TRP/panel transmission for an inter-cell scenario

Agreement
Support two PTRS ports for single-PDCCH based multi-TRP/Panel transmission at least for eMBB and URLLC scheme 1a if two TCI states are indicated by one TCI code point, whereas the first/second PTRS port is associated with the lowest indexed DMRS port within the DMRS ports corresponding to the first/second indicated TCI state, respectively  
· RRC signalling is used to configure the two PTRS ports
· Note that whether supporting two PTRS ports is subject to UE capability
· FFS: Applicability for other cases


Agreement
For single-DCI based M-TRP URLLC scheme 4, RVid indicated by the DCI is used to select a RV sequence to be applied to transmission occasions
· whereas RV sequences are the same with Table 5.1.2.1-2 in Rel-15 NR

Agreement
For single-DCI based M-TRP URLLC scheme 4, selected RV sequence is applied to transmission occasions associated to the first TRP (i.e. the first TCI state). The RV sequence associated to the second TRP (i.e. the second TCI state) is determined by a RV offset from that selected RV sequence whereas the offset is RRC configured.


Agreement
For single-DCI based M-TRP URLLC scheme 4, for TCI state mapping to PDSCH transmission occasions, 
· Both options 1 and 2 are supported and switched by RRC signalling
· Option 1: support Cyclical mapping, e.g. TCI states #1#2#1#2 are mapped to 4 transmission occasions if 2 TCI stats are indicated
· Option 2: support Sequential mapping, e.g. TCI states #1#1#2#2 are mapped to 4 transmission occasions if 2 TCI stats are indicated
· For more than 4 transmission occasions, above is repeated (for example, 8 transmission occasion in case of option 2: #1#1#2#2#1#1#2#2)
· FFS: The mapping between RV sequence and transmission occasions if the offset between the DCI and scheduled PDSCH is less than the threshold
· FFS: Whether both or one of the options is UE optional or not

Conclusion
For the purpose of identifying a DL serving cell used for multi-DCI based multi-TRP transmission, there is no consensus to introduce a new RRC parameter.

Conclusion
Whether to support multi-DCI based FDM scheme with repetition has no RRC impact. Further details of RAN1 spec impact can be further discussed in RAN1#99 meeting.

Agreement
For single-DCI based M-TRP URLLC scheme differentiation among schemes 2a/2b/3, from the UE perspective: 
· A new RRC parameter is introduced to enable [one scheme/multiple schemes] among 2a/2b/3. 
· FFS on details
· Note: dynamic switching between schemes (including fallback) is a separate discussion


3. Enhancements on multi-beam operation

Agreement
Confirm the working assumption made in RAN1#97, with the following updates.
For the supported feature of simultaneous update/indication of a single spatial relation per group of PUCCH by using one MAC CE, the following configuration options for the group are supported:
· At least up to two groups per BWP.
· FFS: Details on configuring the groups including whether to use implicit method or explicit method
· For example, each corresponding to different TRP/panel, at least for multi-TRP/panel case
· Another example, each corresponding to different active spatial relation at least for single TRP case
· If there is no consensus to support more than two groups within RAN1#98bis, only up to two groups will be supported in Rel-16
· Note: the terminology of “group” may or may not be in specifications.

Agreement
At least for the agreed feature of simultaneous update/indication of a single spatial relation per group of PUCCH resources by using MAC CE, explicit higher layer signalling on PUCCH resource grouping is supported.
· Signalling details are up to RAN2

Agreement
For the agreed feature of simultaneous update/indication of a single spatial relation per group of PUCCH resources by using MAC CE,
· Support up to 4 groups per BWP.

Conclusion
For the agreed feature of single MAC-CE to activate at least the same set of PDSCH TCI state IDs for multiple CCs/BWPs,
· In the RRC perspective, the candidate (up to 128) TCI-states are still independently configurable by RRC for each CC/BWP.

Agreement
For SRS resource(s) configured in an SRS resource set with usage = ‘nonCodebook’ with configuration of associatedCSI-RS, the agreed feature of a default spatial relation is not applied.
· Note: Accordingly, the previous agreement made in RAN1#98 is updated as follows (RED):
· At least for UEs supporting beam correspondence, if spatial relation info for dedicated-PUCCH/SRS, except for SRS with usage = 'BeamManagement' and except for SRS with usage = ‘nonCodebook’ with configuration of associatedCSI-RS, is not configured in FR2, a default spatial relation for the dedicated-PUCCH/SRS is applied.

Agreement
Regarding the LS from RAN2 on BFR for question 3:
Q3: Is there a case where the SR-like dedicated PUCCH resource for SCell BFR is not configured? If the SR-like dedicated PUCCH resource is not configured, one possible option being considered by RAN2 is that the UE follows the existing framework for requesting uplink resources when no uplink resources are available (i.e. performs CBRA on SpCell).
· RAN1’s response is YES. Additionally, it is agreed that there will be no further RAN1specification impact to address this issue. 
Send an LS to RAN2. The LS is endorsed in R1-1911587.
Agreement
For SCell BFR, reuse beam failure detection procedure specified in Rel-15, where the beam failure detection is performed per SCell.
· The “beam failure detection procedure specified in Rel-15” includes the procedure on beam failure detection for each beam failure instance, interval for beam failure instance and corresponding parameter, i.e. beamFailureInstanceMaxCount.
· The parameters related to BFD are configured per BWP per cell
· Note: BFRQ transmission timing and condition will be decided by RAN2 for simultaneous multiple SCells failure cases
· Include as part of LS to RAN2  to be draft by Yushu (Apple)


Agreement
· The new beam RS is mandatorily configured if SCell BFR is configured
· Include as part of LS to RAN2  to be draft by Yushu (Apple)

R1-1911598
The LS is endorsed in R1-1911619.

Working Assumption
In addition to previous agreement that PUCCH-BFR is configured in PCell/PSCell, it is also agreed that PUCCH-BFR can be configured in PUCCH-SCell if PUCCH group is configured
· For non-DC case, down-select one of the following alternatives in RAN1#99
· Alt1a: For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per PUCCH group
· If more than 1 PUCCH-BFR resources are configured for a UE, UE can pick one of them to transmit BFRQ
· Alt1b: For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per PUCCH group
· PUCCH-BFR resource is shared among the CCs belonging to the respective PUCCH group
· Alt2: For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per UE
· The down-selection is based on the assumption of SR configuration behavior supported in current spec
The above PUCCH group refers to the existing PUCCH group description in TS38.213.

Agreement
At least for PDCCH, after K symbols after receiving response to step 2 MAC-CE, UE applies the new beam indicated in step 2 MAC-CE at least for the DL reception on the failed SCell if a new beam is identified.
· Applies for all CORESETs in the failed SCell
· FFS: Any other channel
· FFS: value of K

Agreement
· When PUCCH-BFR collides with SRS, the SRS should be dropped

Working Assumption
The default spatial relation for dedicated-PUCCH/SRS for a CC in FR2, at least when no pathloss RSs are configured by RRC is determined by
· Default TCI state or QCL assumption of PDSCH, i.e.,
· in case when CORESET(s) are configured on the CC, the CORESET with the lowest ID in the most recent monitored downlink slot, or 
· in case when any CORESETs are not configured on the CC, the activated TCI state with the lowest ID applicable to PDSCH in the active DL-BWP of the CC
· Above applies at least for UEs supporting beam correspondence
· Above applies at least for the single TRP case
· FFS: Details on UE behavior in the absence of the activated TCI state
· FFS: Details on default spatial relation in multicarrier scenario
· FFS: Details on which RS to use for pathloss measurement
· FFS: Details on how to handle this issue in case pathloss RSs are configured


Agreement
When a set of TCI-state IDs for PDSCH are activated by a MAC CE for a set of CCs/BWPs at least for the same band, where the applicable list of CCs is indicated by RRC signalling, the same set of TCI-state IDs are applied for the all BWPs in the indicated CCs.
· Further signaling details are up to RAN2.
· Whether to support the inter-band CA for this feature will be decided in RAN1#99.
· Whether to indicate the applicable list of bands for the feature of single MAC-CE to activate the same set of PDSCH TCI state IDs for multiple CCs/BWPs is up to capability discussion.
· FFS on the UE capability signaling details
· Note: This at least applies to single TRP case.
· FFS: How many combinations of CCs can be configured by RRC and relevant UE capability

Agreement
Select one among the following alternatives on whether/how to revise the existing mechanism on higher layer filtered RSRP for pathloss measurement, when a pathloss RS is updated by MAC CE (if agreed) in RAN1#99.
· Alt.1: L1-RSRP based pathloss measurement is applied when the pathloss RS is updated by MAC CE.
· Alt.2: Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE. 
· Note, before the higher layer filtered RSRP is applied, UE uses L1-RSRP for pathloss estimation.
· Alt.3: Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE.
· Note: Filtered RSRP value for previous pathloss RS will be used before the application time.
· Alt.4: Reuse higher layer filtered RSRP for pathloss measurement, with the same behavior with higher layer filtered RSRP as in Rel-15.
· Note: UE is expected to track all the RRC-configured candidate pathloss RSs.
· Note: The maximum configurable pathloss RSs by RRC is up to UE capability.
· Note: If there is no consensus to the down-selection above, the specification in Rel-16 only allows the maximum configurable pathloss RSs by RRC is 4 (same as Rel-15). For less than or equal to X candidate pathloss RSs configured by RRC, the existing mechanism on higher layer filtered RSRP for pathloss measurement can be reused.
· Baseline is X=4.
· The pathloss RS selected by the MAC CE, if agreed, is among the X RRC configured candidate pathloss RSs.
· Note: For Alt.1, Alt.2, Alt.3, and Alt.4, the maximum configurable pathloss RSs by RRC is increased from Rel-15, e.g., 8, 16, or 64.
· For Alt.1, Alt.2, Alt.3, such pathloss reference signals are for configuration purpose only.

Agreement
When a TCI-state ID is activated for a CORESET by a MAC CE for a set of CCs/BWPs at least for the same band, where the applicable list of CCs is indicated by RRC signalling, the TCI-state ID is applied for the CORESET(s) with the same CORESET ID for all the BWPs in the indicated CCs.
· Further signaling details are up to RAN2.
· Whether to support the inter-band CA for this feature will be decided in RAN1#99.
· Whether to indicate the applicable list of bands for the feature of single MAC-CE to activate the same PDCCH TCI state IDs for multiple CCs/BWPs is up to capability discussion.
· FFS on the UE capability signaling details
· Note: This at least applies to single TRP case.

Agreement
For maximum number of SCell BFD RS, support up to 2 BFD RS for per BWP without introducing additional UE capability
· FFS: whether to specify UE behaviour if number of configured CORESETs is more than 2

Agreement
For eMBB, when PUCCH-BFR collides with other PUCCH that does not carry SR, reuse the dropping/multiplexing rule specified in Rel-15 for collision handling between SR and other PUCCH except the case when PUCCH-BFR based on PUCCH format 0 collides with HARQ-ACK based on PUCCH format 1
· FFS: When PUCCH-BFR based on PUCCH format 0 collides with HARQ-ACK based on PUCCH format 1


Agreement
· The bit length is fixed to be 4 bits for differential L1-SINR
· The step size is fixed to be 1 dB for differential L1-SINR

Agreement
The value of k for L1-SINR to determine the priority value of CSI report equals to 0.
Agreement
For NZP-IMR based interference measurement, option 1a is supported
· In a CSI-reportConfig, gNB configures a list of N CMR(s) and another list of N IMR(s), and they are 1:1 mapped
· For each SINR, interference is measured based on each associated NZP-IMR only
· UE may assume that the NZP CSI-RS resource for channel measurement and NZP CSI-RS resource(s) for interference measurement configured for one CSI reporting are QCLed with respect to 'QCL-TypeD’
· FFS: Whether QCL-TypeD can be configured to each NZP IMR
· FFS: Each NZP CSI-RS port configured for interference measurement corresponds to an interference transmission layer
· FFS: Additional support of option 2a (without RRC signalling impact)
Note: There is no consensus in RAN1 on the support of option 2b/2c (which introduces IMR index reporting for L1-SINR)
Working assumption
Pathloss reference RS for PUSCH can be activated/updated via a MAC CE
· The MAC CE message can activate/update the value of PUSCH-PathlossReferenceRS-Id corresponding to sri-PUSCH-PowerControlId.
· Note(Informative): In TS38.331, the mapping is given by SRI-PUSCH-PowerControl, in which the linkage is between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id.
· Further signaling details are up to RAN2.
· Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE.
· Filtered RSRP value for previous pathloss RS will be used before the application time, which is the next slot after the 5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE. 
· This is only applicable for UEs supporting the number of RRC-configurable pathloss RSs larger than 4, and this is only for the case that the activated PL RS by the MAC CE is not tracked.
· UE is only required to track the activated PL RS(s) if the configured PL RSs by RRC is greater than 4. 
· It is up to UE whether to update the filtered RSRP value for previous PL RS 3ms after sending ACK for the MAC CE.
· Send an LS to RAN4 asking opinion on this working assumption.

Working assumption
Pathloss reference RS for AP-SRS/SP-SRS can be activated/updated via a MAC CE.
· A UE can be configured with multiple pathloss RSs by RRC and one of them can be activated/updated via the MAC CE for a SRS resource set.
· Further signaling details are up to RAN2.
· Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE.
· Filtered RSRP value for previous pathloss RS will be used before the application time, which is the next slot after the 5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE. 
· This is only applicable for UEs supporting the number of RRC-configurable pathloss RSs larger than 4, and this is only for the case that the activated PL RS by the MAC CE is not tracked.
· UE is only required to track the activated PL RS if the configured PL RSs by RRC is greater than 4.
· It is up to UE whether to update the filtered RSRP value for previous PL RS 3ms after sending ACK for the MAC CE.
· Send an LS to RAN4 asking opinion on this working assumption.
R1-1911605	[DRAFT] LS on applicable timing for pathloss RS activated/updated by MAC-CE	LG Electronics
The LS is endorsed in R1-1911616 with following revisions:
· the 5th measurement samples
· ACTION: 	RAN1 kindly asks RAN4 feedback whether there is any concern to provide opinion on the working assumptions applicable timing and whether it should be captured in RAN4 specs or RAN1 specs.

Agreement
For the purpose of simultaneous TCI state activation across multiple CCs/BWPs,
· Up to 2 lists of CCs can be configured by RRC per UE, and the applied list is determined by the indicated CC in the MAC CE.
· UE expect no overlapped CC in multiple RRC-configured lists of CCs.
· Send LS to RAN2 to inform above

R1-1911615	[DRAFT] LS on simultaneous TCI state activation and spatial relation update across multiple CCs/BWPs by MAC-CE		LG Electronics
The LS is endorsed in R1-1911617 with removing followings.
The above three agreements state that, for the purpose of simultaneous TCI state activation across multiple CCs/BWPs by MAC CE, up to 2 lists of CCs can be configured by RRC per UE, and the applied list is determined by the indicated CC in either the MAC CE for PDSCH or the MAC CE for PDCCH.
The above two working assumptions state that, for the purpose of simultaneous spatial relation update across multiple CCs/BWPs by MAC CE, up to 2 independent lists of CCs from those for simultaneous TCI state activation can be configured by RRC per UE, and the applied list is determined by the indicated CC in the corresponding MAC CE.

Working assumption
For the purpose of simultaneous Spatial Relation update across multiple CCs/BWPs,
· Up to 2 lists of CCs can be configured by RRC per UE, and the applied list is determined by the indicated CC in the MAC CE.
· UE expect no overlapped CC in multiple RRC-configured lists of CCs.
· The lists are independent from those for simultaneous TCI state activation
· Send LS to RAN2 to inform above

Working assumption
When a Spatial Relation Info is activated for a SP/AP SRS resource by a MAC CE for a set of CCs/BWPs at least for the same band, where the applicable list of CCs is indicated by RRC signalling, the Spatial Relation Info is applied for the SP/AP SRS resource(s) with the same SRS resource ID for all the BWPs in the indicated CCs.
· Further signaling details are up to RAN2.
· Whether to support the inter-band CA for this feature will be decided in RAN1#99.
· Whether to indicate the applicable list of bands for the feature of single MAC-CE to activate the same SRS resource IDs for multiple CCs/BWPs is up to capability discussion.
· FFS on the UE capability signaling details
· Note: This at least applies to single TRP case.
· FFS on the power control details (without RAN2 impact)

4. Full TX power UL transmission

Agreement
· Support RRC configuration to operate in Mode1 or Mode2 subject to UE capability 
· For UE capabilty-2 and-3, gNB can configure a UE to operate in Mode 1 or Mode 2 subject to UE capability
· Note : if UE only supports Mode 1 gNB cannot configure this UE to operate in Mode 2, if UE only supports Mode 2 gNB cannot configure this UE to operate in Mode 1
· FFS: UE capability signaling discussion
· Note: capability-1 UE can be configured with RRC parameter “ULFPTx” to deliver UL full power has been agreed, exact parameter name is up to RAN2
· If gNB does not configure UE for Rel-16 full power UL transmission, Rel-16 UEs operate in Rel-15 behavior

Agreement
For 2Tx in mode 1, 
· For rank=1, TPMI=2, TPMI=0, TPMI=1 are included in new codebook subset for non-coherent UEs with power scaling defined as in [38.213] Rel-15 
· For rank=2, TPMI=0 is included in the new codebook subset

Agreement
For Mode2, 
· Power scaling factor is equal to 1 for the reported TPMI precoders that supports full power Tx
· for the other TPMI precoders, if only one SRS resource is configured, the power scaling factor is determined by #non-zero-PUSCH-port divided by #SRS-ports
· for the other TPMI precoders, the power scaling factor is determined by #non-zero PUSCH port/#SRS ports in the SRS resource indicated by SRI

Agreement
For Mode 1 4TX, for non-full power uplink transmission, antenna selection precoders are included in the new codebook subset following Rel-15 power scaling factor
· FFS: Whether to include antenna selection precoders for full power uplink transmission

Agreement
For full power uplink transmission Mode 1, 4TX partial-coherent, the new codebook subset includes
· Rank1(CP-OFDM): TPMI = 12,13,14,15 
· Rank1(DFT-s-OFDM): TPMI = 12,13,14,15
· FFS: TPMI=16, 17, 18, 19
· FFS: Whether clarification on which port pairs are coherent is needed


5. Low PAPR RS
 (None, completed)

The following agreements and conclusions were made in RAN1 99:

1. CSI enhancement for MU-MIMO support
Agreement
On the inequality for “Alt3A” CBSR (as agreed in RAN1#98bis), add the following clarification (marked in red):
· 
The value of power threshold [image: ] is configured from the Rel.15 2-bit amplitude restriction table
Note: How to describe the relation between the power threshold and the Rel.15 2-bit amplitude restriction table in the specification (i.e. power is amplitude squared) is up to the editor of TS38.214

Agreement
On the UE behavior for Rel.16 Type II CBSR:
· When the UE does not support soft amplitude restriction as indicated by the respective UE capability signaling, the UE is not expected to be configured with amplitude restriction values other than “0” and “1” 
· Note: How to describe this in the spec is up to the editor

Conclusion: 
There is no consensus on the need for capturing “no CQI recalculation when UCI omission occurs” in the specification. It is RAN1 common understanding that when UCI omission occurs, the associated CQI does not have to be recalculated conditioned on the PMI after omission.

Agreement
On the # of PMI subbands: 
· Mandatory support for R=1
· Optional support for N3>19
FFS: whether it is mandatory or optional for R=2 and N3<=19
· To be discussed during the Rel-16 UE capabilitity discussions

Agreement
[bookmark: _Hlk25043341]For Rel.16 Type II codebook/CSI, 
· The support for maximum rank of 3 is optional
· The support for maximum rank of 4 is optional

Agreement
For Rel.16 Type II codebook/CSI, the support for parameter combinations 1, 2, 3, 4, 5, and 6 is mandatory, while the support for parameter combinations 7 and 8 is optional.
Note: Mandatory support for L=2,4 was agreed in RAN1#98bis

R1-1913310	Feature lead summary for MU-MIMO CSI Monday offline session	Samsung

Agreement 
[bookmark: _Hlk25197691]For Rel.16 Type II codebook, the mapping order for UCI bits can be described by the following example text for TS38.212:
Table 6.3.2.1.2-5A: Mapping order of CSI fields of one CSI report, CSI part 2 of codebookType=typeIIr16 or typeIIr16-PortSelection
	CSI report number
	CSI fields

	CSI report #n
CSI part 2, group 0
	PMI fields [image: ][image: ], from left to right as in Tables 6.3.2.1.2-1A/2A, if reported

	CSI report #n
CSI part 2, group 1
	The following PMI fields [image: ][image: ], from left to right, as in Tables 6.3.2.1.2-1A/2A: [image: ][image: ], [image: ][image: ], [image: ][image: ] and [image: ][image: ] highest priority bits of
[image: ][image: ] highest priority bits of [image: ][image: ] and [image: ][image: ] highest priority bits of [image: ][image: ], in decreasing order of priority based on function [image: ][image: ] defined in section 5.2.3 of TS38.214, if reported

	CSI report #n
CSI part 2, group 2
	The following PMI fields [image: ][image: ], from left to right, as in Tables 6.3.2.1.2-1A/2A[image: ][image: ] [image: ][image: ] lowest priority bits of [image: ][image: ] lowest priority bits of [image: ][image: ] and [image: ][image: ] lowest priority bits of [image: ][image: ], in decreasing order of priority based on function [image: ][image: ] defined in section 5.2.3 of TS38.214, if reported


Note: How to exactly capture the above example in TS38.212 is up to the editor.

Agreement
In Rel-16, for CSI report other than beam report:
· Increase the maximum number of configured aperiodic CSI Report Settings a UE can report per BWP (RRC parameter maxNumberAperiodicCSI-PerBWP-ForCSI-Report) up to 8, subject to UE capability
· The maximum number of configured aperiodic CSI Report Settings a UE supports is part of UE capability
· Note: This increases the value range of the associated UE capability signaling from 1...4 to 1...8
· Note: FFS for FR2 whether UE can report a value larger than 4



2. Enhancements on multi-TRP/panel transmission
Conclusion
For DMRS rate matching mechanism used for multi-DCI based multi-TRP/panel transmission 
· For PDSCHs scheduled by M-DCI, the UE does not expect a PDSCH scheduling intended for that UE in a given slot if that PDSCH REs collide with DMRS REs associated with another PDSCH for the same UE

Agreement
For joint dynamic HARQ-ACK codebook among M-TRP, 
· Counter DAI is jointly counted across two TRPs (i.e. different value of CORESETPoolIndex (if configured)), and total DAI should count total number of DCIs in a PDCCH monitoring occasion across CCs and TRPs.
Agreement
· If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet for the active BWP of a serving cell, the UE may expect to receive multiple PDCCHs scheduling fully/partially/non-overlapped PDSCHs in time and frequency domain subject to UE capability
· Note: This allows a UE to be not configured with either joint HARQ ACK feedback or separate HARQ ACK feedback
· For the CORESET without CORESETPoolIndex, the UE may assume that the CORESET is assigned with CORESETPoolIndex as 0

Agreement
For single-DCI based M-TRP URLLC scheme 2b, support following RV sequence candidates: 
· (0, 2), (2, 3), (3, 1), (1, 0)

Agreement
Support the PT-RS resource element mapping which is independently determined by allocated PRB resources associated to each TCI state.
· Applies for scheme 2a and 2b only

Agreement
The frequency density of the PTRS is determined by the number of PRBs associated to each TCI state
· Applies for scheme 2a and 2b only

Agreement
For scheme 3, candidate values of StartingSymbolOffsetK are 0~7

Agreement
For scheme 3, support following RV sequence candidates: 
· (0, 2), (2, 3), (3, 1), (1, 0)

Agreement
For single-DCI based M-TRP URLLC scheme 4, the candidate values of URLLCRepNum is up to 16
· FFS: UE capability for maximum value of URLLCRepNum (including whether UE capability is needed)

Agreement 
For single-DCI based M-TRP, URLLC schemes 2a/2b/3 can be differentiated by the following:
· when higher layer parameter URLLSchemeEnabler is configured, it is set to enable one scheme semi-statically among schemes 2a, 2b and 3, if schemes are supported;  

Agreement 
For multi-DCI based multi-TRP, when PDCCHs schedule two PDSCHs/PUSCHs across TRPs, i.e. PDCCHs are associated with different values of CORESETpoolIndex, following operations are allowed: 
· PDCCH to PDSCH: For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start receiving a first PDSCH starting in symbol j by a PDCCH associated with a value of CORESETpoolIndex ending in symbol i, the UE can be scheduled to receive a PDSCH starting earlier than the end of the first PDSCH with a PDCCH associated with a different value of CORESETpoolIndex that ends later than symbol i.
· PDCCH to PUSCH: For any two HARQ process IDs  in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission starting in symbol j by a PDCCH associated with a value of CORESETpoolIndex ending in symbol i, the UE can be scheduled to transmit a PUSCH starting earlier than the end of the first PUSCH by a PDCCH associated with a different value of CORESETpoolIndex  that ends later than symbol i. 
· Note that from the UE perspective, it does not imply overlapped PUSCHs at the time.
· PDSCH to HARQ-Ack: In a given scheduled cell, the UE can receive a first PDSCH in slot i, with the corresponding HARQ-ACK assigned to be transmitted in slot j, and a second PDSCH associated with a CORESETpoolindex different from the first PDSCH starting later than the first PDSCH with its corresponding HARQ-ACK assigned to be transmitted in a slot before slot j.
Above features are optional for a UE that supports multi-DCI based multi-TRP
· For the CORESET without CORESETPoolIndex, the UE may assume that the CORESET is assigned with CORESETPoolIndex as 0

Agreement
· The maximum total number of configured CORESETs per cell (across BWPs) is 16

Agreement
Send LS to RAN2 as a response to R1-1911803. The LS is endorsed in R1-19134463463.
Question 1. Does the total number of CORESETs per cell need to be increased from current 12 corresponding to 3 CORESETs per BWP?
RAN1 Answer1: The maximum total number of configured CORESETs per cell (across BWPs) is 16
Question 2. Does RAN1 think the current operation is sufficient for mPDCCH mTRP operation? 
RAN1 Answer 2: RAN1 would like to support 8 activated TCI states per TRP, i.e. per CORESETPoolIndex. The total number of activated TCI states that a UE supports is subject to UE capability. Further detailed design is up to RAN2. 
Question 3. RAN2 would like to ask RAN1 for confirmation that the understanding in RAN2 agreements is correct.  
RAN1 Answer 3: RAN1 would like to confirm that the understanding in RAN2 agreements is correct
Agreement 
For single-DCI based M-TRP URLLC scheme 2a/2b and PTRS port indication, support single PTRS port which is allocated with the lowest indexed DMRS ports. 
· Note that the UE may not assume that it can use the PT-RS transmissions from PDSCH resources associated with different TCI states in a joint manner, when using PT-RS for tracking the phase. Whether and how to capture this in RAN1 is up to editor.

Agreement
For single-DCI based M-TRP URLLC scheme 4, support candidate values of URLLCRepNum with:
· {2,3,4,5,6,7,8,16} 

Agreement
Following TCI state and joint schemes are supported
	
	  TCI states
	CDM groups
	URLLCRepNum
	URLLCSchemeEnabler
	UE Behavior 

	0 (in spec draft)
	1
	>=1
	Not applicable
	Not applicable
	Rel 15 

	A (one scheme)
	1
	1
	Condition 1
	Configured or not configured 
	"Scheme 4" with repetition from the same TRP
Limitations agreed for Scheme 4 apply

	A’ (one scheme)
	1
	>=1
	Condition 2
	Not configured 
	Rel 15 

	B (in spec draft)
	2
	1
	Condition 1
	Not configured 
	Scheme 4

	C (in spec draft)
	2
	2
	Condition 2
	Not configured 
	1a/NCJT

	E (in spec draft)
	2
	2
	Condition 4
	Not configured 
	1a/NCJT

	F (in spec draft)
	2
	1
	Condition 4
	Configured 
	Scheme 2a/2b/3

	D’’ (one scheme)
	2
	2
	Condition 4
	Configured 
	1a/NCJT

	G’ (one scheme)
	1
	>=1
	Condition 2
	Configured 
	Rel 15 

	G (one scheme)
	1
	>=1
	Condition 4
	Configured 
	Rel 15 


Note:
· Condition 1: indicates at least one entry in pdsch-TimeDomainAllocationList containing URLLCRepNum (>1) in TDRA by DCI
· Condition 2: indicates one entry in pdsch-TimeDomainAllocationList having no URLLCRepNum by DCI, but at least one entry having URLLCRepNum
· Condition 4: None of entry in TDRA contains URLLCRepNum

Agreement
For a DL serving cell configured with multi-PDCCH based multi-TRP/panel transmission, in the case of PDCCH overbooking for PDCCH candidates monitoring for primary cell, if maximum number of BD/CCE per slot requiring a UE to monitor over CORESETs with same CORESETPoolIndex value is the same maximum number of BD/CCE over all configured CORESETs, Rel-15 overbooking is followed; otherwise
· Overbooking is only applicable to USS sets associated with the CORESET(s) that are configured with CORESETPoolIndex =0 if CORESETPoolIndex is configured.

Agreement
DMRS entry {0, 2, 3} can be expected by the UE only when two TCI states are indicated

Agreement
For DMRS type-2, for layer combination 1+2, at least support DMRS entry {0,2,3} with 2 CDM groups without data
· {0,2,3} is used assuming SU-MIMO 
For DMRS type-1, {0,2,3} is used assuming SU-MIMO 

Agreement
For multi-DCI based multi-TRP/panel transmission, if CORESETPoolIndex is configured,
· If the time offset between the reception of the PDCCH and the corresponding PDSCH is less than a threshold, UE could assume that the DM-RS ports of PDSCH are QCL-ed with the RS(s) with respect to the QCL parameter(s) used for PDCCH of the lowest CORESET index among CORESETs configured with the same value of CORESETPoolIndex,
· in the respective latest slot in which one or more CORESETs associated with each of CORESETPoolIndex within the active BWP of the serving cell are monitored by the UE 
· The support of this feature is indicated by UE capability
· If the UE does not support the above feature, Rel-15 behavior is reused regardless of CORESETPoolIndex

Conclusion
If the indicated TCI states for multi-TRP operation cannot be received by a UE simultaneously, it is up to UE implementation how to handle this case.

Agreement 
For single-DCI based Multi-TRP/panel transmission with at least one configured TCI states for the serving cell of scheduled PDSCH containing 'QCL-TypeD',
· If the offset between the reception of the PDCCH and the corresponding PDSCH is less than timeDurationForQCL and after the reception of activation command of TCI states for UE specific PDSCH, the UE may assume that DMRS ports of PDSCH follows QCL parameters indicated by default TCI state(s) as following:
· Use the TCI-states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states which are activated for PDSCH.
· If all the TCI codepoints are mapped to a single TCI state, then Rel-15 behavior is followed
The support of this feature is part of UE capability.

3. Enhancements on multi-beam operation

Agreement (RRC impact)
On power control for PUSCH, PUCCH, and SRS, the total number of maximum configurable pathloss RSs, in including those supported in Rel-15, by RRC is 64
· Note: Such pathloss reference signals are for configuration purpose only, and UE is still only required to track up to 4 pathloss RSs for any PUSCH, PUCCH, and SRS transmissions. 
· “Up to 4 pathloss RSs” applies the total number of pathloss RSs for PUSCH, PUCCH, and SRS

Agreement
[bookmark: _Hlk25047212]Send an LS to RAN2 to indicate that from RAN1 perspective, the following examples have be studied and RAN2 should consider this in their work.

For the agreed feature of simultaneous update/indication of a single spatial relation per group of PUCCH resources by using MAC CE, the detail on explicit higher layer signalling on PUCCH resource grouping is determined by
· Example 1: Introducing a group identifier inside each PUCCH resource
· Example 2: Defining a new PUCCH group, which contains identities of PUCCH resources
Draft LS to be prepared by Jonghyun (LGE)
R1-1913323	[DRAFT] LS on explicit higher layer signalling on PUCCH resource grouping for simultaneous spatial relation updates	LG Electronics
Agreement
The LS is endorsed in R1-1913423

Agreement
The following working assumption is confirmed with revision in red
(Working assumption #1 @RAN1#98bis) When a Spatial Relation Info is activated for a SP/AP SRS resource by a MAC CE for a set of CCs/BWPs at least for the same band, where the applicable list of CCs is indicated by RRC signalling, the Spatial Relation Info is applied for the SP/AP SRS resource(s) with the same SRS resource ID for all the BWPs in the indicated CCs.
· Further signaling details are up to RAN2.
· Whether to support the inter-band CA for this feature will be decided in RAN1#99.
· Whether to indicate the applicable list of bands for the feature of single MAC-CE to activate the same SRS resource IDs for multiple CCs/BWPs is up to capability discussion.
· FFS on the UE capability signaling details
· Note: This at least applies to single TRP case.
· FFS on the power control details (without RAN2 impact)

Agreement
· For the supported feature of simultaneous spatial relation update across multiple CCs/BWPs by MAC CE, Additional restriction for SRS, restricted to only with the same ‘usage’
· NO (i.e., no need to change from the part of the WA that “… the Spatial Relation Info is applied for the SP/AP SRS resource(s) with the same SRS resource ID for all the BWPs in the indicated CCs”) 
· i.e., no need to introduce further restriction in relation to the same usage, e.g., gNB can handle this

Agreement
The following working assumption is confirmed 
Working assumption#2 @RAN1#98bis
For the purpose of simultaneous Spatial Relation update across multiple CCs/BWPs,
· Up to 2 lists of CCs can be configured by RRC per UE, and the applied list is determined by the indicated CC in the MAC CE.
· UE expect no overlapped CC in multiple RRC-configured lists of CCs.
· The lists are independent from those for simultaneous TCI state activation

Agreement
For the prioritization of transmission power deduction, the priority of PUCCH-BFR is the same as PUCCH transmission with HARQ-ACK information and/or SR

Agreement
The value of K to apply the newly identified beam to all the CORESETs after UE receives response to step 2 MAC CE is 28
· 28 symbols is based on the smallest SCS of the response receiving cell and the failed cell

Agreement
For eMBB, when PUCCH-BFR with a positive SR based on PUCCH format 0 collides with HARQ-ACK based on PUCCH format 1, drop PUCCH-BFR

Agreement
For a CSI report, when reportQuantity is configured to be “ssb-Index-SINR” or “cri-SINR”, 
· Z = Z1
· Z’ = Z1’
· Z1 and Z1’ are selected from Table 5.4-2 in 38.214
Note: Corresponding UE capability will be discussed in UE capability session

Agreement
The maximum number of CMRs that can be configured for a L1-SINR report is 64

Conclusion
One NZP CSI-RS resource ID can be configured in a CMR set for one CSI report and in a IMR set for another CSI report
Agreement
On simultaneous TCI-state-ID set activation for PDSCH via MAC CE (agreed in RAN1#98bis) where the same set of TCI-state IDs is applied for the all BWPs in the configured CCs, inter-band CA is not prohibited from the signaling perspective
· Note: Depending on the TCI state configuration across different CCs (configured via RRC), the set of TCI-state IDs may not refer to the same set of TCI states for different CCs

Agreement
On simultaneous TCI-state-ID activation for CORESET via MAC CE (agreed in RAN1#98bis) where the same TCI-state ID is applied for the all BWPs in the configured CCs, inter-band CA is not prohibited from the signaling perspective
· Note: Depending on the TCI state configuration across different CCs (configured via RRC), the TCI-state ID may not refer to the same  TCI state for different CCs

Agreement
On simultaneous spatial relation update for SP/AP-SRS resources via MAC CE (agreed in RAN1#98bis) where the same spatial relation is applied for the all BWPs in the configured CCs, inter-band CA is not prohibited from the signaling perspective

Agreement
The following working assumption is confirmed with revision in red
The default spatial relation for dedicated-PUCCH/SRS for a CC in FR2, at least when no pathloss RSs are configured by RRC is determined by
· Default TCI state or QCL assumption of PDSCH, i.e.,
· in case when CORESET(s) are configured on the CC, the TCI state / QCL assumption of the CORESET with the lowest ID, or
· The PL RS to be used is the QCL-TypeD RS of the same TCI state / QCL assumption of the CORESET with the lowest ID
· Note: The PL RS should be periodic RS
· in case when any CORESETs are not configured on the CC, the activated TCI state with the lowest ID applicable to PDSCH in the active DL-BWP of the CC
· Above applies at least for UEs supporting beam correspondence
· Above applies at least for the single TRP case
· FFS: Details on UE behavior in the absence of the activated TCI state
· FFS: Details on default spatial relation in multicarrier scenario
· FFS: Details on which RS to use for pathloss measurement
· FFS: Details on how to handle this issue in case pathloss RSs are configured

Agreement
Confirm the following working assumption with the following update
In addition to previous agreement that PUCCH-BFR is configured in PCell/PSCell, it is also agreed that PUCCH-BFR can be configured in PUCCH-SCell if PUCCH group is configured
· For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per PUCCH group
· No additional RAN1 spec impact
· For non-DC case, down-select one of the following alternatives in RAN1#99
· Alt1a: For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per PUCCH group
· If more than 1 PUCCH-BFR resources are configured for a UE, UE can pick one of them to transmit BFRQ
· Alt1b: For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per PUCCH group
· PUCCH-BFR resource is shared among the CCs belonging to the respective PUCCH group
· Alt2: For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per UE
· The down-selection is based on the assumption of SR configuration behavior supported in current spec
The above PUCCH group refers to the existing PUCCH group description in TS38.213.

Conclusion
For one L1-SINR report, the RRC parameters timeRestrictionForChannelMeasurements and timeRestrictionForInterferenceMeasurements can be configured.

Agreement
· For L1-SINR report, the UE applies the QCL-TypeD configured to the CMR on the associated NZP IMR when measuring interference 
· Note: UE is not expected to measure one NZP CSI-RS transmission instance with multiple different QCL-TypeD.
· There is no spec impact for the note above

Conclusion
If number of configured CORESETs is more than 2, for implicit BFR RS selection,
· It is up to UE implementation to select BFD RS(s) based on the RS configured in TCI state for the CORESET in active BWP in current CC.

Agreement
Support default spatial relation and default pathloss RS of PUSCH scheduled by DCI format 0_0 when there is no PUCCH resources configured on the active UL BWP CC in FR2 and in RRC-connected mode, for UEs supporting the feature of the default spatial relation for dedicated-PUSCH in Rel-16 
· The default spatial relation is the TCI state / QCL assumption of the CORESET with the lowest ID.
· The default pathloss RS is the QCL-TypeD RS of the same TCI state / QCL assumption of the CORESET with the lowest ID
· Note: The PL RS should be periodic RS.

Agreement
In Rel-16, support to schedule PUSCH by DCI format 0_0 on the CC in FR2 and in RRC-connected mode with PUCCH resource(s) configured, where all the configured PUCCH resource(s) are not configured with any spatial relation. 
· Note: The spatial relation and the PL RS for the PUSCH scheduled by DCI format 0_0 follow those for the PUCCH resource(s), which are the default spatial relation and the default pathloss RS, respectively.

Agreement (RRC impact)
For enabling the agreed UE behaviors in Rel-16 on the default spatial relation and pathloss RS,
· Introduce three new RRC parameters to enable the default spatial relation and PL RS behaviors, i.e.,
· enableDefaultBeamPlForPUSCH0_0, for PUSCH scheduled by DCI format 0_0
· enableDefaultBeamPlForPUCCH, for dedicated PUCCH
· enableDefaultBeamPlForSRS, for dedicated SRS

Agreement
If PL RS for SRS is not configured
· When CORESET is not configured and at least 1 active TCI state is configured for PDSCH
· PL RS for SRS is the QCL-TypeD RS of the active TCI state of the lowest ID for PDSCH
· Note: The PL RS should be periodic RS.
· When CORESET is not configured and absence of active TCI state on the CC for PDSCH
· No change from Rel-15 UE behavior

Agreement
The text proposal (section title change) for 38.214 below is agreed
 “5.1.6.1.2 CSI-RS for L1-RSRP and L1-SINR computation” 

Conclusion
No additional spec impact regarding the value of repetition associated with CSI-RS for L1-SINR report

Agreement
For PUCCH SCell, after K=28 symbols after receiving response to step 2 MAC-CE, UE applies the new beam indicated in step 2 MAC-CE for UL transmission on the failed SCell if a new beam is identified, for a PUCCH, when both of the following conditions are met
-        PUCCH is configured with spatialRelationInfo
-        The PUCCH-BFR is not transmitted in the failed CC

Agreement
For the eMBB scenario, if one PUCCH-BFR carrying LRR and K PUCCHs carrying K SRs collide with other PUCCH carrying HARQ/ACK or CSI in a resource using PUCCH format 2, 3 and 4, the Rel-15 rule defined for multiplexing K+1 SRs is used except for the following rule
· Positive LRR is prioritized over positive SR(s) for UCI transmission.
Note: Up to the editor, how to capture above
For the feature of MAC CE based pathloss RS updates for PUSCH/SRS in Rel-16,
· Introduce one new RRC parameter to enable the feature of MAC CE based pathloss RS updates for PUSCH/SRS in Rel-16, i.e.,
· enablePLRSupdateForPUSCHSRS

Agreement
When enablePLRSupdateForPUSCHSRS is configured, if a grant-based or grant-free PUSCH transmission is scheduled/activated by DCI format 0_1 that does not include a SRI field, the RS resource index qd corresponding to the PUSCH-PathlossReferenceRS-Id mapped with sri-PUSCH-PowerControlId = 0 is used for path-loss measurement of PUSCH transmission. In this case, UE expects to be configured with sri-PUSCH-PowerControl


4. Full TX power UL transmission

Agreement
The size of precoding information and number of layers field in DCI is determined by the maximum number of ports among the SRS resources in the SRS resource set with usage of codebook.
0. If the number of ports for a configured SRS resource is less than the maximum SRS port number among the configured SRS resources, the most significant bit(s) shall be reserved.

Agreement
· RRC parameters ULFPTx, ULFPTxModes are configured per UL BWP

Agreement
For 2 ports, number of bits to indicate TPMI(s) which can deliver UL full power: 
· 2 bits (bitmap)
· Whether is this capability reporting is optional or not will be discussed as part of UE capability discussions

Agreement
For 4 ports, number of bits to indicate TPMI(s) which can deliver UL full power:
0. Non Coherent 2 bits
0. Partial coherent 4 bits
1. Additional entries on top of existing entries may be added to table 1 and table 2
0. Whether is this capability reporting is optional or not will be discussed as part of UE capability discussions
Table 1.
	4Tx, nonCoherent
	4Tx, partial coherent (4bit)

	G0
	G0

	G1
	G1

	G2
	G2

	G3
	G3

	
	G4

	
	G5

	
	G6

	
	



Definition of G0~G6 can be found in the table below.
Table 2.

[image: ]
5. Low PAPR RS
 (None, completed)

2.1.2	Remaining Open issues
1. CSI enhancement for MU-MIMO support
a. None (completed), except for UE capability issues 
2. Enhancements on multi-TRP/panel transmission
a. None (completed), except for UE capability issues 
3. Enhancements on multi-beam operation
a. None (completed), except for UE capability issues 
4. Full TX power UL transmission
a. None (completed), except for UE capability issues
5. Low PAPR RS
a. None (completed), except for UE capability issues

2.2	RAN2
2.2.1	Agreements
[bookmark: _Hlk18491067]The following agreements and conclusions were made in RAN2#107bis:
1. Single-PDCCH multi-TRP operation
· We will adopt a dynamic MAC CE based approach.

2. Multi-PDCCH multi-TRP operation
· RAN2 assumes that also in "non-ideal backhaul" scenarios, transmission from two TRPs is always slot/frame/SFN-aligned.
· mPDCCH mTRP operation is supported via a single shared MAC entity.
· Working Assumption:
1. mPDCCH mTRP operation is modelled as a single cell/single HARQ entity operation. This does not mean that RAN1 has to do anything to support retransmission between TRPs

3. SCell BFR
· The Scell beam failure detection is per cell.
· Each DL BWP of a SCell can be configured with an independent SCell BFR configuration (the content is FFS)
· One SR ID is configured for BFR within the same cell group.
· The SCell BFRQ MAC CE triggers a SCell BFRQ SR if there is no valid uplink grant which can accommodate the SCell BFRQ MAC CE.
· FFS whether the transmission of the SCell BFRQ MAC CE cancels the pending BFRQ SR of the failed SCell(s).(depends whether the MAC CE provides info for one or more Scells)
· When the number of the BFRQ SR transmission reaches the sr-TransMax, the UE triggers a RACH procedure (i.e. reuse Rel-15 behaviour)

The following agreements and conclusions were made in RAN2#108:
1. SCell BFR
· beamFailureDetectionTimer and beamFailureInstanceMaxCount are configured cell specifically per each DL BWP configured.
· Upon reconfiguration of beamFailureDetectionTimer, beamFailureInstanceMaxCount, or any of the reference signals used for beam failure detection by upper layers, BFI_COUNTER is set to 0 for the given Servcing Cell.
· When SCell BFR SR resource is not configured and SCell BFR MAC CE transmission triggers SCell BFR SR, Random Access procedure on SpCell is triggered to request UL resources to transmit the SCell BFR MAC CE (similarly to Rel-15 behaviour on SR).
· When SCell BFR SR is triggered and the UE has an overlapping SR PUCCH resource with the SCell BFR SR PUCCH resource, the UE shall select the SCell BFR SR PUCCH resource for transmission.
· Pending SR for SCell beam failure recovery triggered prior to the MAC PDU assembly shall be cancelled when the MAC PDU is transmitted and this PDU includes a SCell BFR MAC CE.
· SCell BFR MAC CE can carry information of multiple failed SCells, ie., multiple entry format for SCell BFR MAC CE is defined.
· For each SCell, the SCell BFR MAC CE indicates the following information:
· information about the failed SCell index;
· indication if a new candidate beam RS is detected or not;
· new candidate beam RS index (if available).
· SCell BFR MAC CE has higher priority at least than “data from any Logical Channel, except data from UL-CCCH” and LBT MAC CE, higher priority is FFS.

2. TCI states activation MAC CE for single-PDCCH mTRP operation 
· A new MAC CE (i.e. by allocating a new LCID) is used to indicate whether a TCI codepoint corresponds to 1 or 2 TCI states.
· The MAC CE indicates 1 or 2 explicit TCI state IDs for each TCI codepoint.
· Endorse TP from R2-1914710 removing any reference to TRP

3. TCI states activation MAC CE for multi-PDCCH mTRP operation
Working assumptions (unless different information is received from RAN1):
· Network can send the TCI states activation MAC CE from any TRP and the UE does not need to know from which TRP this comes from

4. Other DL MAC CEs for eMIMO
· For now we don't exclude any MAC CEs and also don't exclude any option (RRC only, RRC + MAC or MAC only) for the simultaneous TCI state activation and spatial relation update across multiple CCs/BWPs by MAC-CE

2.2.2	Remaining Open issues 
1. Enhancements on multi-TRP/panel transmission
a. MAC CE design for both singling PDCCH-based and multi PDCCH-based multi-TRP transmission.
b. RRC parameter/structure in terms of ASN.1.
2. Enhancements on multi-beam operation
a. MAC CE design to support enhanced multi-beam solutions e.g. simultaneous update of beams, etc.
b. RRC configuration for required parameters.
3. SCell BFR
a. MAC CE design and functional details to be included in MAC specification i.e. TS 38.321.
4. RRC aspects for others (from RAN1 parameters)
a. RRC parameter/structure in terms of ASN.1.

2.3	RAN3
n/a
2.3.1	Agreements
2.3.2	Remaining Open issues
2.4	RAN4
2.4.1	Agreements
The following agreements and conclusions were made in RAN4 #92Bis:
1. RF core requirement: 
For uplink full power transmission, the way forward (R4-1913068) was approved, with the following agreements achieved: 
Agreement 
· Focus on Single layer transmission with two and/or one logical antenna ports configuration
· Consider test configurations for measurements.
· For Mode 1, Consider verification of the feature including test configurations, at least including rank=1 TPMI=2, i.e. 
· For Mode 2, consider following verification points:
· [Rank1, 2 ports, TPMI 0/1 to achieve full power.]
·  (Note: New feature for capability 3 UE for 2 port transmission. However  can be circumvent by single port transmission as in Rel-15)
· Further test point are not precluded

For reduced PAPR pi/2-BPSK DMRS, the way forward on simulation assumption was approved (R4-1913076), with the following agreements achieved: 
Agreement 
· Besides the simulation evaluation, RF architecture and possible baseband implementation related to Pi/2 BPSK shall also be considered for evaluation of whether MPR could be improved due to new DMRS design for Pi/2 BPSK. 
· Other filter shaping parameters for the evaluation are not precluded.
· Measurement is also encouraged for the MPR evaluation.
· FR1:
· Perform MPR simulations based on the following assumptions for PC3 with waveform 1 and waveform 2
· Simulation assumptions for FR1 
· Waveform1 : shaped DFT-s-OFDM Pi/2 BPSK PUCSH data with 1 symbol of Zadoff-Chu DMRS
· Waveform2 : shaped DFT-s-OFDM Pi/2 BPSK PUCSH data with 1 symbol of Pi/2 BPSK DMRS
· Waveform1 and waveform2 SCS=15KHz
· Waveform1 and waveform2 BW=20MHz
· Waveform1 and waveform 2 RB_start/LCRB allocations (TS38.521-1, table 6.1-1):
· RB_case 1 = RB start 0  LCRB=2
· RB_case 2 = RB start 104  LCRB=2
· RB_case 3 = RB start 0  LCRB=1
· RB_case 4 = RB start 105  LCRB=1
· RB_case 5 = RB start 0 LCRB=100
· RB_case 6 = RB start 25 LCRB=50
· RB_case 7 = RB start 1 LCRB=1
· RB_case 8 = RB start 104 LCRB=1
· Waveform1 and waveform2 filter shaping  function [0.3 1 0.3] 
· Results for FR1
· Report MPR for each RB_case for both waveforms.
· Calculate Delta MPR as the difference between the 2 MPR values for each RB_case. 
	Waveform
	MPR 

	
	RB_case1
	RB_case2
	RB_case3
	RB_case4
	RB_case5
	RB_case6
	RB_case7
	RB_case8

	1
	MPR11
	MPR12
	MPR13
	MPR14
	MPR15
	MPR16
	MPR17
	MPR18

	2
	MPR21
	MPR22
	MPR23
	MPR24
	MPR25
	MPR26
	MPR27
	MPR28

	Delta MPR =MPR1x –  MPR2x
X=[1,2,3,4,5,6,7,8]
	
	
	
	
	
	
	
	



· FR2: 
· Perform MPR simulations based on the following assumptions for PC3 with waveform 1 and waveform 2
· Simulation assumptions for FR2
· Waveform1 : shaped DFT-s-OFDM Pi/2 BPSK PUCSH data with 1 symbol of Zadoff-Chu DMRS
· Waveform2 : shaped DFT-s-OFDM Pi/2 BPSK PUCSH data with 1 symbol of Pi/2 BPSK DMRS
· Waveform1 and waveform2 SCS=120KHz
· Waveform1 and waveform2 BW=100MHz
· Waveform1 and waveform2 RB_start/LCRB allocations (TS38.521-2, table 6.1-1):
· RB_case 1 = RB start=0, LCRB=64
· RB_case 2 = RB start=0, LCRB=1
· RB_case 3 = RB start=65, LCRB=1
· RB_case 4 = RB start=22, LCRB=20
· RB_case 5 = RB start=22, LCRB=1
· RB_case 6 = RB start=43, LCRB=1
· Waveform1 and waveform2 filter shaping function [0.3 1 0.3]
· Results for FR2
· Report MPR for each RB_case for both waveforms.
· Calculate Delta MPR difference between the 2 waveforms
	Waveform
	MPR 

	
	RB_case1
	RB_case2
	RB_case3
	RB_case4
	RB_case5
	RB_case6

	1
	MPR11
	MPR12
	MPR13
	MPR14
	MPR15
	MPR16

	2
	MPR21
	MPR22
	MPR23
	MPR24
	MPR25
	MPR26

	Delta MPR =MPR1x –  MPR2x
X=[1,2,3,4,5,6]
	
	
	
	
	
	




2. RRM core requirement: 
The way forward on RRM requirement scope for NR eMIMO work item was approved (R4-1912742). Specifically, the following agreements were achieved in RAN4 Chairman notes and approved way forward.
Agreement 
· L1-SINR Measurement: 
· L1-SINR measurement procedure: 
· Measurement period: 
· For L1-SINR measurements based on CMR only, define L1-SINR measurement period as a number of CMR periodicities and reuse the requirements on L1-RSRP measurement period for both FR1 and FR2. FFS for L1-SINR measurements based on CMR and IMR.
· FFS measurement period requirement for L1-SINR measurements based on CMR and IMR.
· Measurement restriction: 
· Define L1-SINR measurement restriction requirement by applying the same principles as for L1-RSRP measurement. 
· Scheduling restriction: 
· Define L1-SINR scheduling restriction requirement by applying the same principles as for L1-RSRP measurement.
· UE capability on L1-SINR: 
· L1-SINR measurement requirement should be based on applicability rule depending on UE capability to support this feature.
· SINR measurement reporting table: 
· Extend current L3 SS-SINR measurement reporting table for L1 SS-SINR and L1 CSI-SINR usage, with maintaining the range and quantization of SINR mapping. 
· Introduce differential SS-SINR and CSI-SINR measurement (for L1 reporting) report mapping table. 
· Scenarios of L1-SINR measurement for RRM requirement:
· In RAN4#93, RAN4 study and conclude which scenario(s) shall be included for L1-SINR measurement requirement and evaluation (i.e., measurement period and measurement accuracy).
· Down-selecting scenarios to define L1-SINR measurement requirement from following possible scenarios: 
· Scenario 1: L1-SINR measured on CMR only (when dedicated IMR is not configured)
· Scenario 1A: CSI-RS based CMR (only with density 3 Res/RB)
· Scenario 2: L1-SINR measured on CMR+IMR (when dedicated IMR is configured)
· Scenario 2A: SSB based CMR + ZP-IMR
· Scenario 2B: CSI-RS based CMR + ZP-IMR
· Scenario 2C: SSB based CMR + NZP-IMR (only with density 3 Res/RB)
· Scenario 2D: CSI-RS based CMR + NZP-IMR (only with density 3 Res/RB)
· Other options are not excluded, depending on RAN1 agreement. 
· At least the following aspects are identified to be needed for consideration: 
· Question-1: Whether to define separate requirements for CMR only and CMR+IMR?
· Question-2: Whether to define separate requirements for SSB-based CMR and CSI-RS based CMR?
· Question-3: Whether to define separate requirements for different IMR configuration?
· Side condition for L1-SINR measurement
· CMR only scenarios: reuse side condition for L1-RSRP measurement
· CMR + IMR scenarios: FFS 

Agreement 
· SCell Beam failure recovery: 
· The scenario of SCell BFD needs to be added for the introduction part of link recovery in TS38.133 Section 8.5.1 
· To identify RRM requirement impact for beam failure recovery on SCell: 
· Link recovery procedure general: 
· FFS UE is required to perform BFD and CBD on a deactivated SCell;
· FFS UE is required to perform BFD and CBD SCell within active BWP of the configured CC.
· Beam failure detection: 
· FFS for whether only CSI-RS based BFD is applied for SCell BFD. 
· FFS RRM core requirement impact by BFD on SCell
· Candidate beam detection: 
· FFS RRM core requirement impact by CBD on SCell
· SCell BFRQ mechanism: 
· FFS RRM core requirement impact by SCell BFRQ mechanism
· UE Capability of Number of Scells for BFR:
· FFS whether/how to capture UE capability of number of SCell for BFR in RRM requirement

Agreement 
· Enhancement on UL/DL Transmit Beam Selection with Reduced Latency and Overhead:
· No RAN4 impact has been identified due to newly introduced
· Mechanism of updating pathloss RS for PUSCH/SRS via MAC-CE.
· Mechanism of simultaneous spatial relation update for multiple PUCCH resources with one MAC-CE.
· Default spatial Relation for PUCCH/SRS in FR2.
· To identify RRM requirement impact for DL/UL beam indication with reduced latency and overhead: 
· Spatial Relation Updates for AP-SRS via MAC-CE: 
· FFS RRM requirement impact from the mechanism of spatial relation updates for AP-SRS via MAC-CE.
· Simultaneous TCI States Activation/Selection across Multiple CCs/BWPs: 
· FFS RRM requirement impact from simultaneous TCI states activation/selection across multiple CCs/BWPs.

The following agreements and conclusions were made in RAN4 #93:

1. RF core requirement: 
For uplink full power transmission, the way forward on full power transmission test cases was approved (R4-1916007). Specifically, the following agreements were achieved in RAN4 Chairman notes and approved way forward.
Agreement 
· In Rel-16 eMIMO, only full power transmission will be tested. 

Agreement 
· Test configurations introduced based on supported mode
· Current assumption is UE can only support one mode. This could also be updated based on RAN1 progress. 
	 
	1 port, rank1
	2 ports, rank1

	Mode 1
	-
	TPMI2 (Note 1)

	Mode 2
 
	FFS [(Note 4)]
	Full power TPMI(s) UE reported  (Note 2)

	
	
	

	None
“The other mode”
	- 
	TPMI: [One random selected] (Note 3)

	Note 1: No need to be tested if Rel-15 UL-MIMO rank2 is supported and verified.
Note 2: Random selection of one TPMI is considered to limit the test case number.
Note 3: All the full power TPMI(s), typically one should be tested.
[Note 4: This only applies to Mode 2 thus cannot be used for other modes. In addition, if Rel-15 introduced similar case, this tentative point would be totally unnecessary.]



· At least introduce MOP requirements for Full Tx Power feature in Rel-16 eMIMO.
· Study whether other cases, such as emission requirements should be verified or not.

For reduced PAPR pi/2-BPSK DMRS, the way forward on simulation assumption was email-approved (R4-1916006), with the following agreements achieved. 
Agreement 
· WF for FR1 and FR2: 
· Besides the simulation evaluation, RF architecture and possible baseband implementation related to Pi/2 BPSK shall also be considered for evaluation of whether MPR could be improved due to new DMRS design for Pi/2 BPSK. 
· Other filter shaping parameters for the evaluation are not precluded.
· Measurement is also encouraged for the MPR evaluation.
· Way Forward (FR1):
· Perform MPR simulations based on the following assumptions for PC3
· Simulation assumptions for FR1 
· Waveform : shaped DFT-s-OFDM Pi/2 BPSK PUSCH data with 1 symbol of Rel-16 shaped Pi/2 BPSK DMRS in a slot
· Waveform time domain shaping function = [0.3 1 0.3]. Any additional shaping filters are not precluded
· Full sweeping of all possible combinations of RB starting locations, RB lengths,  SCS’s (15kHz, 30kHz, 60kHz) , BW’s (5MHz,10MHz,15MHz,20MHz,25MHz,30MHz,40MHz,50MHz,60MHz,80MHz,90MHz, 100MHz) to get MPR 
· Reference waveform : Same as Rel-15 FR1 reference waveform details of which are given below
· unshaped DFT-S-OFDM QPSK PUSCH data
· SCS=15kHz
· No waveform shaping
· Reference waveform BW=20MHz
· Reference waveform RB details 
· RB# =100RB
· Use table 1 to generate the appropriate DMRS data
· For waveform length ≤ 4RB use the appropriate CGS sequence in table1. For each set of CGS sequences use the one that gives the maximum PAPR
· For waveform length ≥ 30 RB use Gold code sequence with c_init given in table 1 and any other cell ID not precluded
Table 1 – DMRS data generation
	Sequence Length
	Generation

	6 (1 PRB)
	8PSK CGS sequences with phases given by Table 1 of [7] followed by DFT.

	12 (2 PRB)
	Binary CGS sequence given by Table 1 of [8] followed by pi/2 BPSK modulation followed by DFT.

	18 (3 PRB)
	Binary CGS sequence given by Table 2 of [8] followed by pi/2 BPSK modulation followed by DFT.

	24 (4 PRB)
	Binary CGS sequence given by Table 3 of [8] followed by pi/2 BPSK modulation followed by DFT.

	≥30 (≥ 5 PRB)
	Gold-sequence followed by π/2 BPSK modulation followed by DFT. Use formula from Rel.15 CP-OFDM DMRS and reuse Rel-15 Gold sequence generator. Use c_init= [0     0     0     0     1     1     0     1     0     0     0     1     1     0     0     0     1     1     1    0     1     1     0     0     0     1     0     1     0     1     0]


· Way Forward (FR2):
· Perform MPR simulations based on the following assumptions for PC3
· Simulation assumptions for FR2 
· Waveform : shaped DFT-s-OFDM Pi/2 BPSK PUSCH data with 1 symbol of Rel-16 shaped Pi/2 BPSK DMRS in a slot
· Waveform time domain shaping function = [0.3 1 0.3]. Any additional shaping filters are not precluded
· Shaped DFT-s-OFDM Pi/2 BPSK PUCSH data with 1 symbol of Rel-16 Pi/2 BPSK DMRS in a slot
· Full sweeping of all possible combinations of RB starting locations, RB lengths,  SCS’s (60kHz, 120kHz), BW’s (50MHz, 100MHz, 200MHz, 400MHz) to get MPR
· Reference waveform : Same as Rel-15 FR2 reference waveform details of which are given below 
· unshaped DFT-S-OFDM QPSK PUSCH data
· SCS=120kHz
· No waveform shaping
· Reference waveform BW=100MHz
· Reference waveform RB details 
· RB #=20
· RB_start=23
· Use table 2 to generate the appropriate DMRS data
· For waveform length ≤ 4RB use the appropriate CGS sequence in table2. For each set of CGS sequences use the one that gives the maximum PAPR
· For waveform length ≥ 30 RB use Gold code sequence with c_init given in table 1 and any other cell ID not precluded
Table 2 – DMRS data generation
	Sequence Length
	Generation

	6 (1 PRB)
	8PSK CGS sequences with phases given by Table 1 of [7] followed by DFT.

	12 (2 PRB)
	Binary CGS sequence given by Table 1 of [8] followed by pi/2 BPSK modulation followed by DFT.

	18 (3 PRB)
	Binary CGS sequence given by Table 2 of [8] followed by pi/2 BPSK modulation followed by DFT.

	24 (4 PRB)
	Binary CGS sequence given by Table 3 of [8] followed by pi/2 BPSK modulation followed by DFT.

	≥30 (≥ 5 PRB)
	Gold-sequence followed by π/2 BPSK modulation followed by DFT. Use formula from Rel.15 CP-OFDM DMRS and reuse Rel-15 Gold sequence generator. Use c_init= [0     0     0     0     1     1     0     1     0     0     0     1     1     0     0     0     1     1     1    0     1     1     0     0     0     1     0     1     0     1     0]




2. RRM core requirement: 
The way forward on NR eMIMO RRM requirement was approved (R4-1915850). Specifically, the following agreements were achieved in RAN4 Chairman notes and approved way forward. 
Agreement 
· L1-SINR Measurement: 
· Scenarios for RRM Core requirements definition
· Scenario 1: L1-SINR measured on CMR only (when dedicated IMR is not configured)
· Scenario 1A: CSI-RS based CMR (only with density 3 Res/RB)
· Scenario 2: L1-SINR measured on CMR+IMR (when dedicated IMR is configured)
· Scenario 2A: SSB based CMR + ZP-IMR
· Scenario 2B: CSI-RS based CMR + ZP-IMR
· Scenario 2C: SSB based CMR + NZP-IMR (only with density 3 Res/RB)
· Scenario 2D: CSI-RS based CMR + NZP-IMR (only with density 3 Res/RB)
· RRM Core requirement structure
· Separate requirement for CSI-RS-based and SSB-based L1-SINR 
· Separate requirement for CMR-only and CMR+IMR
· Same requirement for ZP-IMR and NZP-IMR
· Define L1-SINR requirement based on following three generalized scenarios: 
· L1-SINR reporting with CSI-RS based CMR and no dedicated IMR configured
· L1-SINR reporting with SSB based CMR and dedicated IMR configured
· L1-SINR reporting with CSI-RS based CMR and dedicated IMR configured
· Measurement period: 
· For L1-SINR measurement report for CMR only scenario: Follow below two tables, similar to L1-RSRP:
· Table x: Measurement period TL1-SINR_Measurement_Period_CSI-RS_CMR_Only for FR1
	Configuration
	TL1-SINR_Measurement_Period_CSI-RS_CMR_Only (ms) 

	non-DRX
	max(TReport, ceil(M*P)*TCSI-RS)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P)*max(TDRX,TCSI-RS))

	DRX cycle > 320ms
	ceil(M*P)*TDRX

	Note 1:	TCSI-RS is the periodicity of CSI-RS configured for L1-SINR measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	the requirements are applicable provided that the CSI-RS resource configured for L1-SINR measurement is transmitted with Density = 3.


· Table y: Measurement period TL1-SINR_Measurement_Period_CSI-RS_CMR_Only for FR2
	Configuration
	TL1-SINR_Measurement_Period_CSI-RS_CMR_Only (ms) 

	non-DRX
	max(TReport, ceil(M*P*N)*TCSI-RS)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P*N)*max(TDRX,TCSI-RS))

	DRX cycle > 320ms
	ceil(M*P*N)*TDRX

	Note 1:	TCSI-RS is the periodicity of CSI-RS configured for L1-SINR measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	the requirements are applicable provided that the CSI-RS resource configured for L1-SINR measurement is transmitted with Density = 3.


· Where the variable M, P, N are the same as Section 9.5.4.2 for L1-RSRP reporting.
· For L1-SINR measurement report with averaging over multiple shot for CMR+IMR scenario
· CMR+IMR scenario (SSB-based CMR + IMR, and CSI-RS-based CMR+IMR): 
· In RAN4 requirement, only CMR periodicity = IMR periodicity is assumed;
· Measurement period: For L1-SINR measurement report with averaging over multiple shot for CMR+IMR scenario
· only using CMR periodicity to define measurement period
· Applicable condition for one-shot L1-SINR measurement report without averaging (for both CMR only and CMR+IMR)
· Option-1: L1-SINR is configured with aperiodic CSI-RS and/or measurement restriction (timeRestrictionForChannelMeasurement or timeRestrictionForInterferenceMeasurements if applicable).
· Other options are not excluded.
· Measurement restriction/scheduling availability
· CSI-RS configured as CMR: 
· In FR2 it is that possible to configure CSI-RS with “repetition = on”
· Measurement restriction is applied if this CSI-RS with “repetition = on” is in the same OFDM symbol as another CSI-RS for RLM, BFD, CBD, L1-RSRP or L1-SINR measurement.
· CSI-RS configured as NZP-IMR: 
· For CSI-RS configured as NZP-IMR in FR2, FFS whether or not CSI-RS with “repetition = on” can be configured, i.e., beam refinement based on NZP-IMR. 
· Option-1: NZP-IMR only with “repetition = off”. 
· Option-2: NZP-IMR can be configured with “repetition = off” or “repetition = on”. 
· CSI-RS configured as ZP-IMR: 
· For CSI-RS configured as ZP-IMR in FR2, FFS whether or not CSI-RS with “repetition = on” can be configured, i.e., beam refinement based on ZP-IMR.
· Option-1: ZP-IMR only with “repetition = off”. 
· Option-2: ZP-IMR can be configured with “repetition = off” or “repetition = on”. 
· Side condition 
· For CMR only scenario:
· In addition to lower bound, the accuracy requirements for L1-SINR in CMR only scenarios is applicable for CSI-RS Es/Iot <= 25 dB as upper bound (Same note 3 applied as L1-RSRP: “NOTE 3: The requirements apply for SSB Ês/Iot ≤ 25 dB”).
· For CMR+IMR scenario:
· Side condition for CMR:
· FFS the range of CMR Es/Iot by considering CMR condition and resultant L1-SINR range.  
· Side condition for IMR: 
· FFS the range of Iot on IMR
· For CMR+IMR (dedicated IMR configured), how to calculate L1-SINR:
· The numerator is the signal power measured on CMR and the denominator (interference and noise) is the total received power on associated IMR.
· Measurement accuracy for L1-SINR
· Only resultant L1-SINR shall be considered.
· Assumptions for L1-SINR accuracy evaluation
· General assumption:
· Number of CSI-RS port for CMR (if applicable), and NZP-IMR:
· N=1
· L1-SINR accuracy evaluation simulation assumption for CMR only:
	Parameters
	Values

	SCS
	15kHz (FR1), 30kHz (FR1), 120kHz (FR2) 

	Channel measurement resource (CMR)
	CSI-RS

	Interference measurement resource (IMR) configuration
	N/A

	Side condition (SNR) on CMR
	-3dB

	Density (D)
	3

	Number of samples (M)
	1, 3, 5

	Number of PRBs
	48

	Propagation condition
	AWGN


· L1-SINR accuracy evaluation simulation assumption for SSB-based CMR + NZP-IMR:
	Parameters
	Values

	SCS
	15kHz (FR1), 30kHz (FR1), 120kHz (FR2) 

	Channel measurement resource (CMR)
	SSB

	Interference measurement resource (IMR) configuration
	CSI-RS

	Periodicity
	CMR Periodicity = IMR Periodicity

	Ideal SINR
	-3dB

	Side condition (SNR) on CMR
	option-1: 0dB, other options not excluded

	Side condition (SNR) on IMR
	option-1: 0dB, other options not excluded

	Density (D) for IMR
	3

	Number of samples (M) for IMR/CMR
	1, 3, 5

	Number of PRBs for IMR
	48

	Propagation condition
	AWGN


· L1-SINR accuracy evaluation simulation assumption for SSB-based CMR + ZP-IMR:
	Parameters
	Values

	SCS
	15kHz (FR1), 30kHz (FR1), 120kHz (FR2) 

	Channel measurement resource (CMR)
	SSB

	Interference measurement resource (IMR) configuration
	CSI-RS

	Periodicity
	CMR Periodicity = IMR Periodicity

	Ideal SINR
	-3dB

	Side condition (SNR) on CMR
	-3dB

	Side condition (SNR) on IMR
	N/A (only AWGN noise)

	Density (D) for IMR
	3

	Number of samples (M) for IMR/CMR
	1, 3, 5

	Number of PRBs for IMR
	48

	Propagation condition
	AWGN


· L1-SINR accuracy evaluation simulation assumption for CSI-RS-based CMR + NZP-IMR:
	Parameters
	Values

	SCS
	15kHz (FR1), 30kHz (FR1), 120kHz (FR2) 

	Channel measurement resource (CMR)
	CSI-RS

	Interference measurement resource (IMR) configuration
	CSI-RS

	Periodicity
	CMR Periodicity = IMR Periodicity

	Ideal SINR
	-3dB

	Side condition (SNR) on CMR
	option-1: 0dB, other options not excluded

	Side condition (SNR) on IMR
	option-1: 0dB, other options not excluded

	Density (D) for CMR/IMR
	3

	Number of samples (M) for CMR/IMR
	1, 3, 5

	Number of PRBs for CMR/IMR
	48

	Propagation condition
	AWGN


· L1-SINR accuracy evaluation simulation assumption for CSI-RS-based CMR + ZP-IMR:
	Parameters
	Values

	SCS
	15kHz (FR1), 30kHz (FR1), 120kHz (FR2) 

	Channel measurement resource (CMR)
	CSI-RS

	Interference measurement resource (IMR) configuration
	CSI-RS

	Periodicity
	CMR Periodicity = IMR Periodicity

	Ideal SINR
	-3dB

	Side condition (SNR) on CMR
	-3dB

	Side condition (SNR) on IMR
	N/A (only AWGN noise)

	Density (D) for CMR/IMR
	3

	Number of samples (M) for CMR/IMR
	1, 3, 5

	Number of PRBs for CMR/IMR
	48

	Propagation condition
	AWGN



Agreement 
· SCell Beam failure recovery
· Link recovery procedure general
· UE is not required to perform BFD and CBD on a deactivated SCell 
· UE is only required to perform BFD and CBD on SCell within the active BWP of the configured CC
· RS within a deactivated SCC is implicitly configured as the BFD-RS for another activated SCell:
· Option-1: UE is not required to perform BFD on RS within a deactivated SCC which is implicitly configured as the BFD-RS for another activated SCell
· Option-2: FFS
· RS within an activated SCC is implicitly configured as the BFD-RS for another deactivated SCell:
· Option-1: UE is not required to perform BFD on RS within an activated SCC which is implicitly configured as the BFD-RS for another deactivated SCell
· Option-2: FFS
· When more than 2 BFD-RSs are transmitted on a CC for current SCell and (implicitly configured for) other SCell
· Option-1: UE is allowed to only perform BFD on BFD-RSs for current SCell.
· Option-2: FFS
· BFD on SCell
· CSI-RS and SSB based BFD for SCell BFD can be applied
· RRM core requirement impact by BFD on SCell
· The evaluation periods for SSB/CSI-RS based BFD on SCell are same as those of SSB/CSI-RS based BFD on Pcell/PSCell. Detailed requirement captured in Section 8.5.3/4 shall be reused for SCell BFD.
· FFS whether to introduce a sharing factor for BFD and CBD measurement period
· CBD on SCell
· RRM core requirement impact by CBD on SCell
· The evaluation periods for SSB/CSI-RS based CBD on SCell are same as those of SSB/CSI-RS based CBD on Pcell/PSCell. Detailed requirement captured in Section 8.5.5/6 shall be reused for SCell CBD.
· FFS whether to introduce a sharing factor for BFD and CBD measurement period
· SCell Beam Failure Recovery ReQuest (BFRQ) Mechanism
· Step-1 for BFRQ on SCell with DL only: UE reports beam failure event through a dedicated SR like PUCCH resource
· Option-1: RAN4 requirement is defined for step 1 of BFR, UE reports beam failure event through a dedicated SR like PUCCH resource, in Scells with DL only.
· Option-2: No RRM core requirement impact by SCell BFRQ mechanism
· Step-2 for BFRQ on SCell with DL only: UE conveys new beam information and failed CC index(es) via MAC-CE
· Option-1: FFS Defining requirement for step 2
· Option-2: No RRM core requirement impact by SCell BFRQ mechanism
· UE Capability of Number of Scells for BFR:
· The maximum number of SCell for which UE performs BFR is a UE capability
· For BFD and CBD requirements in FR2, up to N serving cell is assumed to perform BFR procedure for one FR2 band: 
· Option-1: N=1
· Other options FFS

Agreement 
· DL/UL beam indication with reduced latency and overhead
· MAC-CE based spatial relation update for aperiodic SRS:
· FFS RAN4 RRM requirement impact is identified from the mechanism of spatial relation updates for AP-SRS via MAC-CE
· Simultaneous TCI States Activation/Selection across Multiple CCs/BWPs:
· No RAN4 impact on Rel-15 active TCI state switching delay requirement has been identified due to newly introduced simultaneous TCI states activation /selection across multiple CCs/BWPs.
· FFS new Rel-16 requirement on simultaneous TCI states activation/selection across multiple CCs/BWPs. 

For feedback on RAN1 LS (R1-1911616) on applicable timing for pathloss RS activated/updated by MAC-CE, the reply LS (R4-1915929) was approved with the following agreement captured. 
Agreement 
· If the TCI state of the activated/updated pathloss RS is known, sample number of pathloss RS measurement for filtered RSRP before the application time at most 5 measurement samples for SSB and CSI-RS based pathloss RS can be used\
· Note: If measurement sample is not available due to measurement gap or other UE activities (e.g. RX beam sweeping), longer application time is expected.
· If the TCI state of the activated/updated PL RS is unknown, longer application time is expected to allow RX beam refinement. The conditions for a TCI state to be known are defined in section 8.10.2 of TS38.133.
· Filtered RSRP value for previous pathloss RS will be used before the application time, which is 2ms after the last pathloss RS measurement sample considering the UE processing time of the pathloss RS measurement 
· The applicable timing for activating/updating PL RS should be captured in RAN1 spec.

2.4.2	Remaining Open issues
1. RF core requirement: 
a. Remaining issues on uplink full power transmission: 
i. Maximum of power (MOP) requirements for uplink full power transmission feature;
ii. Other requirements if any, such as emission requirements, if these requirements are agreed to be introduced. 
b. Remaining issues on reduced PAPR pi/2-BPSK DMRS: 
i. MPR and corresponding RF requirement for reduced PAPR pi/2-BPSK DMRS. 

2. RRM core requirement: 
a. Remaining issues on L1-SINR measurement: 
i. Measurement period requirement for L1-SINR measurement report for CMR+IMR scenario;
ii. Applicable condition for one-shot L1-SINR measurement report without averaging (for both CMR only and CMR+IMR) in L1-SINR measurement requirement. 
iii. Condition of measurement restriction and scheduling availability requirement: the restriction of applying the “repetition=on” configuration to CSI-RS configured as NZP-IMR and ZP-IMR in FR2. 
iv. Side condition for CMR+IMR scenarios for L1-SINR measurement requirement. 
b. Remaining issues on SCell beam failure recovery:
i. UE behavior for the following scenarios: (a) RS within a deactivated SCC is implicitly configured as the BFD-RS for another activated SCell; (b) RS within an activated SCC is implicitly configured as the BFD-RS for another deactivated SCell; (c) When more than 2 BFD-RSs are transmitted on a CC for current SCell and (implicitly configured for) other SCell. 
ii. The necessity of a sharing factor for BFD and CBD measurement period in corresponding RRM requirement. 
iii. The necessity of RRM requirement for SCell Beam Failure Recovery ReQuest (BFRQ) Mechanism: specifically, RRM requirement for Step-1 for BFRQ on SCell with DL only and RRM requirement for step-2 for BFRQ on SCell with DL only. 
iv. UE Capability of Number of SCells for BFR, i.e., the required number of serving cell to perform BFR procedure for one FR2 band. 
c. Remaining issues on DL/UL beam indication with reduced latency and overhead:
i. The necessity of new Rel-16 RRM requirement on MAC-CE based spatial relation update for aperiodic SRS.  
ii. The necessity of new Rel-16 RRM requirement on simultaneous TCI states activation/selection across multiple CCs/BWPs.

2.5	RAN5
n/a
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
n/a
2.6.1	Agreements
2.6.2	Remaining Open issues

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
n/a
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
	
4.	References
NOTE:	This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.
[1] 3GPP, RAN1, RAN1#94bis Chairman Notes
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v04.77	06.08.2017		minor adaptations for RAN #77
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v04.74	28.10.2016		minor adaptations for RAN #74
v04.73	01.09.2016		adaptations for RAN #73 (time units in extra Excel table, RAN6 reporting included)
v04.72	26.05.2016		adaptations for RAN #72 (introduction of NR & GERAN TUs)
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v03.62	11.11.2013		section 1.2.3 adapted for RAN #62
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v02	07.05.2010		history added, some spelling corrections
v01	13.11.2009		First version of the template
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