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1 Introduction
The Rel-16 NR MIMO WID [1] includes objective related to improvements to beam management procedures. In this contribution we provide our views regarding multi-beam enhancements for Rel-16 including remaining details of enhanced beam selection mechanism with low latency and low overhead, beam failure recovery for SCell and beam measurement and reporting of L1-SINR.
2 Latency and overhead reduction
2.1 Beam activation for group of CCs
In RAN1#98bis the following working assumptions and agreements were made to support joint TCI and spatial relation info activation for a group of CCs [2]. 
	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
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 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

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)




	One of the open issues of simultaneous spatial relation update across multiple CCs is update of the reference signal power control. One of the possible approaches to address the power control is to reuse MAC-CE signaling agreed as working assumption for per CC pathloss reference RS activation/update. Therefore, we proposed to confirm the working assumption without additional specification support for power control.

	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.



Proposal 1:
· Confirm working assumption on spatial relation info activation for SP/AP SRS resources for a set of CC/BWPs.
· Reuse MAC CE signalling from the working assumption for per CC pathloss reference RS activation/update without additional specification support for power control
· 
2.2 Default spatial relation info for PUCCH and SRS
In RAN1#98 the following working assumption was agreed to support default spatial relation for PUCCH and SRS [2]. 
	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



	According Rel-15 TS 38.213, when UE is not provided pathloss reference signal for SRS, the UE calculates PL using a RS resource obtained from the SS/PBCH block that the UE uses to obtain MIB. In this case use of default spatial relation info for SRS according to the working assumption may not be aligned with default PL reference signal defined for power control. One approach to solve this issue is to use the same downlink reference signal for PL calculation as the downlink reference signal of the TCI state. 
	For PUCCH the pathloss reference signal is included in spatialRelationInfo or PUCCH-PowerControl. If UE is not provided with pathloss reference signal in PUCCH-PowerControl and is not provided PUCCH-SpatialRelationInfo, the reference signal for pathloss calculation in power control should be also defined. In particular, similar to SRS, the pathloss reference signal for PUCCH can be the same as reference signal corresponding to the default TCI state. 
	It should be noted that TCI state may contain up to two reference signals corresponding to QCL type A and type D and it is necessarily to clarify, which reference signals should be used for pathloss calculation. 

Proposal 2:
· When pathloss reference signal and spatial relation info are not configured for SRS and PUCCH, the pathloss should be calculated based on the reference signals corresponding to default TCI state
· Clarify whether downlink reference signal corresponding to QCL type A or QCL type D in the default TCI state should be used for pathloss calculation

	If the UE is provided pathlossReferenceRSs and is not provided PUCCH-SpatialRelationInfo, the UE obtains the reference signal value in PUCCH-PathlossReferenceRS from the pucch-PathlossReferenceRS-Id with index 0 in PUCCH-PathlossReferenceRS corresponding to serving cell. In this case the reference signal for power control and reference signal for default spatial relation info based on the default TCI state may not be the same. It is, therefore, necessarily to align the downlink reference signal used for power control to be the same as downlink reference signal used as default spatial relation info.
	
Proposal 3:
· When pathloss reference signal is configured and spatial relation info is not provided for SRS and PUCCH, the pathloss reference signal and reference signal for default spatial relation info should be aligned 

	Given that default spatial relation info for PUCCH is defined for the case when spatial relation info is not configured, the existing restriction of PUSCH scheduling by DCI format 0_0 in a BWP without configured PUCCH resource with spatial relation info can be relaxed. 

Proposal 4:
· Support scheduling of PUSCH with DCI format 0_0 without configured PUCCH resource with spatial relation info in RRC connected mode 

3 Beam recovery on SCell

	Relevant Agreements from RAN1#98:
Agreement
For SCell with both UL and DL, at least reuse the same BFRQ procedure as SCell with DL only.
· Note: Whether to support CBRA/CFRA based BFRQ for both scenarios is a separate issue.
· Note: At least from RAN1 perspective, there is no need for introducing restrictions on MAC CE transmission for BFR in Rel-16 
· FFS: Whether PUCCH-BFR can be configured on SCells

Agreement
The BFRR to step 2 is a normal uplink grant to schedule a new transmission for the same HARQ process as PUSCH carrying the step 2 MAC CE
· The procedure is the same as normal “ACK” for PUSCH
· When UE receives BFRR to step 2, UE can consider BFR procedure is finished
· No RAN1 spec impact
· Included as part of LS to RAN2

Relevant Agreements from RAN1#98bis:
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
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



3.1 BFR on SCell with both DL and UL
BFR on an SCell with both DL and UL follows a two-step procedure wherein an optional step 1 PUCCH-BFR is transmitted by the UE to gNB to indicate BFRQ and in response the gNB issues an UL grant for the UE to transmit a MAC-CE on a PUSCH containing the NBI (if found) and the failed CC index(es). The UE can assume that the BFR process is successfully completed when the UE receives a response to the step 2 in the form of an uplink grant with the same HARQ process ID as the PUSCH carrying the MAC-CE in step 2. For an SCell with both DL and UL, after BFR process completion and before the UE is configured with PUCCH-Spatialrelationinfo for PUCCH transmission, a spatial filter needs to be determined for PUCCH or SRS transmission in the uplink. To this end, we have the following proposal:
Proposal 5: 
· K symbols after receiving the step 2 response, UE can apply a spatial transmission filter corresponding to the NBI indicated in step 2 MAC-CE if a new beam is identified, for transmitting PUCCH and SRS (except beam management SRS) over the failed SCell. 
· The value of K is determined by UE capability according to reported “timeDurationForQCL”. If not reported, the value of K can be assumed to be 28 symbols.
Note that this value of K can also be used for the case of DL reception after step 2 response which was left as an FFS point in the agreement from RAN1#98bis.
3.2 Configuration of PUCCH-BFR 
	In RAN1#98bis, a working assumption was for further down-selection in RAN1#99 for the case of PUCCH-BFR configuration on PUCCH-SCell when PUCCH groups are configured. Among the three alternatives discussed, Alt. 1a seems to have all the functionality with less specification impact. Having a PUCCH-BFR configured per PUCCH group and allowing the UE to pick the resource for BFRQ transmission has an advantage that in the case when inter-band CA with FR1 and FR2 CCs are used and for example an FR2 SCell is failed, the UE can choose an FR1 SCell to transmit the PUCCH-BFR. This kind of functionality might be limited if Alt. 1b is selected. Furthermore, although Alt. 1a and 2 are similar, Alt. 2 removes the restriction of configuring 1 PUCCH-BFR resource per PUCCH group. This will introduce additional specification impact. 

Proposal 6: 
· For PUCCH-BFR configured in PUCCH-SCell, for non-DC case, 
· 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

3.3 Collision Handling of PUCCH-BFR
In RAN1#98bis, it was agreed that when PUCCH-BFR collides with SRS in a slot, the PUCCH-BFR has higher priority and the SRS transmission is dropped. It can be further clarified that only the SRS symbols colliding with the PUCCH-BFR and not the entire SRS transmission within the slot is dropped. Furthermore, it was agreed that when PUCCH-BFR collides with other PUCCH not carrying SR, Rel-15 dropping/multiplexing rules are used. However, a few specific collision cases need to be further addressed where PUCCH-BFR priority similar to different from conventional SR needs to be defined.

1 
2 
3 
3.1 
3.2 
3.3 
PUCCH-BFR (PF0) + HARQ-ACK (PF1) Collision
For the case when PUCCH-BFR on PUCCH format 0 (PF-0) collides with HARQ-ACK on PUCCH format 1 (PF-1), corresponding Rel-15 behaviour of collision of SR on PF0 with HARQ/ACK on PF1 can be retained, i.e., the PUCCH-BFR is dropped in this case. This is especially true since the PUCCH-BFR transmission in step 1 can itself be optional and the UE can still transmit step-2 MAC-CE on existing PUSCH grants if present. If no PUSCH grant is available, the UE can always wait for the next PUCCH-BFR occasion to transmit BFRQ. Therefore, new priority behaviour to handle this collision is not necessary. 

Proposal 7: 
· When PUCCH-BFR based on PUCCH format 0 collides with HARQ-ACK based on PUCCH format 1, Rel-15 behaviour of SR collision with HARQ-ACK is retained, i.e., PUCCH-BFR is dropped.

Another collision case that needs to be handled is when PUCCH-BFR on PF-0 and another PUCCH on PF-0 carrying conventional SR collides with HARQ/ACK or CSI on PF-1 as shown in Figure 1. 

[image: ]
[bookmark: _Ref24112690]Figure 1: PUCCH-BFR and SR Collision with HARQ/ACK on PF1


In Rel-15, when such collision happens for the case of K SRs and HARQ-ACK, the bits representing the K SRs are appended to the HARQ-ACK bits on PF-1 and the SR on PF-0 is not transmitted (subject to timeline check as defined in 38.213). In the case when 1 PUCCH-BFR is present in addition to conventional SR(s), a new behaviour needs to be specified. Assuming the presence of 1 PUCCH-BFR and K conventional SRs within a slot, bits representing a negative or positive SR for BFR and K normal SRs can be appended to the HARQ-ACK information bits when the SR and PUCCH-BFR collides with the HARQ-ACK. 

Proposal 8:
· 
When 1 PUCCH-BFR and K conventional SRs based on PUCCH format 0 collide with HARQ-ACK based on PUCCH format 1,  bits representing the SR for BFR and K conventional SRs are appended to the HARQ-ACK information bits in PUCCH format 1 and the PUCCH format 0 transmissions are dropped. 

PUCCH-BFR + PUSCH Collision
When PUCCH-BFR collides with a PUSCH transmission within a slot, the UE behaviour needs to be defined. In this case, while preserving the conventional SR-like behaviour from Rel-15 is an option, an additional option would be to drop the PUCCH-BFR and transmit the high-priority MAC-CE of step 2 directly on the colliding PUSCH if the UE has already prepared the step 2 MAC-CE after detecting beam failure. Since step 1 PUCCH-BFR is optional, the dropping should in fact improve latency since step 1 can be skipped. If the UE is not able to transmit step 2 MAC-CE on the colliding PUSCH transmission, then it can wait for next available PUCCH-BFR occasion to request uplink resources for step 2.

Proposal 9:
· When PUCCH-BFR collides with PUSCH, the PUCCH-BFR is dropped and the UE directly transmits step 2 MAC-CE on the colliding PUSCH.

3.4 Remaining Issues
For the case when up to 2 BFD-RSs are configured per BWP and the UE is configured with more than 2 CORESETs, the UE behaviour can be defined based on a prioritization rule for CORESET selection. For this purpose, the Rel-15 CORESET prioritization rule for Radio Link Monitoring can be re-used i.e., the CORESETs are ordered by the CORESETs associated with the search space sets with the shortest monitoring periodicity and within the CORESETs associated with search space sets of same periodicities the order is determined by the highest CORESET index.

Proposal 10: 
· For UEs configured with up to 2 BFD-RS per BW part and more than 2 CORESETs, use the CORESET prioritization rule of RLM-RS as in Rel-15.

4 L1-SINR reporting
In RAN1#98bis the following agreements were made to support L1-SINR reporting [2]. 

	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)

Agreement
For a CSI report, when reportQuantity is configured to be “ssb-Index-SINR” or “csi-SINR”, the value of O_CPU=1. 
· Make the decision of Z and Z’ based on one of the following alternatives 
· Alt 1: 
· Z = Z3 + a fixed offset value, where the detail value is FFS
· Z’ = beamReportTimingforL1-SINR
· beamReportTimingforL1-SINR is separately reported from beamReportTiming for L1-RSRP
· Alt 2:
· Z = Z1
· Z’ = Z1’
· Z1 and Z1’ are selected from Table 5.4-2 in 38.214
· Alt 3:
· Z = Z3
· Z’ = Z3’
· Alt 4
· Z = N * Z3
· Z’ = N * Z3’
· N>1, FFS detailed value, e.g. N=2
· FFS: additional UE capability e.g. maximum number of total number of CMR/IMR for L1-SINR measurement across CCs within a slot.


4.1 Resource setting configurations for L1-SINR	
	According to the draft CR to TS 38.214, L1-SINR is only supported for aperiodic CSI-ReportConfig with one resource setting corresponding to CMR. The existing aperiodic CSI-ReportConfig association in case of  L1-SINR should be extended to also include two and three (if the working assumption is confirmed) resource setting configurations. Similarly, periodic and semi-persistent CSI-ReportConfig should be also supported with one, two and three (if working assumption is confirmed) resource setting configurations. 
Proposal 11:
· For aperiodic, semi-persistent and periodic CSI report configuration support the following resource settings associations
· One resource setting
· One resource setting based on NZP CSI-RS is used for channel measurements and interference measurements
· Two resource settings
· One CMR resource setting is used for channel measurements and one IMR resource setting based on CSI-IM or NZP CSI-RS is used for interference measurements
· Three resource settings (if working assumption is agreed)
· One CMR resource setting based on NZP CSI-RS is used for channel measurements, one IMR resource setting based on CSI-IM for interference measurements and one IMR resource setting based on NZP CSI-RS are used for interference measurements
4.2 Collision handling of L1-SINR and L1-RSRP

	In RAN1#98bis [2], it was agreed to use k = 0 to define priority of L1-SINR report. Given that L1-RSRP is also using k = 0, the CSI reports corresponding to L1-RSRP and L1-SINR may the same priority when all other assumptions for the report transmission are the same. The same priority value for L1-SINR and L1-RSRP is not desirable and prioritization between L1-SINR and L1-RSRP should be further clarified. For example, considering that L1-SINR reporting is targeting more advanced transmission schemesm while L1-RSRP is required to support basic functionality, L1-RSRP can be given higher priority than L1-SINR when the  is the same. 
Proposal 12:
· 
For the same value of , L1-SINR report has lower priority than  L1-RSRP
4.3 Processing timelines for L1-SINR
	According to the measurement definition, L1-SINR is derived by the UE based on the ratio of the wideband signal power and wideband interference and noise power calculated by accumulation over the power contribution over the resource element corresponding to the measurement bandwidth. Since the L1-SINR doesn’t involve complex BLER calculation and PMI search, the complexity of L1-SINR report calculation and, therefore, minimum time required for L1-SINR, should be very similar to that of L1-RSRP. It is, therefore, natural to reuse the processing timelines for L1-SINR based on Z3 values supported for L1-RSRP, i.e., support of Alt 3. 

	

	Z3 [symbols]

	
	Z3
	Z'3

	0
	22
	X0

	1
	33
	X1

	2
	min(44, X2+ KB1)
	X2

	3
	min(97, X3+ KB2)
	X3


In the worst case, the UE can choose to report more conservative values of Xn to accommodate potentially larger calculation time required for L1-SINR report, at the cost of the slightly increased reporting delay for L1-RSRP. We also note that unifying the processing timelines for L1-RSRP and L1-SINR is beneficial for gNB implementation as the CSI report scheduling can be reused from L1-RSRP.
Proposal 13:
· Support Alt 3 for processing timelines of L1-SINR based on L1-RSRP
Summary
	In this contribution we provided our views regarding multi-beam enhancements for Rel-16. The following proposals were made:
Beam activation for a group of CCs
· Confirm working assumption on spatial relation info activation for SP/AP SRS resources for a set of CC/BWPs.
· Reuse MAC CE signalling from the working assumption for per CC pathloss reference RS activation/update 
Default spatial relation info for PUCCH/SRS
· When pathloss reference signal and spatial relation info are not configured for SRS and PUCCH, the pathloss should be calculated based on the reference signals corresponding to default TCI state
· Clarify whether downlink reference signal corresponding to QCL type A or QCL type D in the default TCI state should be used for pathloss calculation
· When pathloss reference signal is configured and spatial relation info is not provided for SRS and PUCCH, the pathloss reference signal and reference signal for default spatial relation info should be aligned 
· Support scheduling of PUSCH with DCI format 0_0 without configured PUCCH resource with spatial relation info in RRC connected mode 
Beam recovery on SCell
· K symbols after receiving the step 2 response, UE can apply a spatial transmission filter corresponding to the NBI indicated in step 2 MAC-CE if a new beam is identified, for transmitting PUCCH and SRS (except beam management SRS) over the failed SCell. 
· The value of K is determined by capability according to reported “timeDurationForQCL”. If not reported, the value of K can be assumed to be 28 symbols.
· For PUCCH-BFR configured in PUCCH-SCell, for non-DC case, 
· 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
· When PUCCH-BFR based on PUCCH format 0 collides with HARQ-ACK based on PUCCH format 1, Rel-15 behaviour of SR collision with HARQ-ACK is retained, i.e., PUCCH-BFR is dropped.
· 
When 1 PUCCH-BFR and K conventional SRs based on PUCCH format 0 collide with HARQ-ACK based on PUCCH format 1,  bits representing the SR for BFR and K conventional SRs are appended to the HARQ-ACK information bits in PUCCH format 1 and the PUCCH format 0 transmissions are dropped. 
· When PUCCH-BFR collides with PUSCH, the PUCCH-BFR is dropped and the UE directly transmits step 2 MAC-CE on the colliding PUSCH.
· [bookmark: _GoBack]For UEs configured with up to 2 BFD-RS per BW part and more than 2 CORESETs use the CORESET prioritization rule of RLM-RS as in Rel-15.

L1-SINR reporting
· For aperiodic, semi-persistent and periodic CSI report configuration support the following resource settings associations
· One resource setting
· One resource setting based on NZP CSI-RS is used for channel measurements and interference measurements
· Two resource settings
· One CMR resource setting is used for channel measurements and one IMR resource setting based on CSI-IM or NZP CSI-RS is used for interference measurements
· Three resource settings (if working assumption is agreed)
· One CMR resource setting based on NZP CSI-RS is used for channel measurements, one IMR resource setting based on CSI-IM for interference measurements and one IMR resource setting based on NZP CSI-RS are used for interference measurements
· 
For the same value of , L1-SINR report has lower priority to L1-RSRP
· Support Alt 3 for processing timelines of L1-SINR based on L1-RSRP
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