
3GPP TSG RAN WG1 Meeting #93

R1-1806044
Busan, Korea, May 21st – 25th, 2018
Source:
vivo
Title:
Remaining issues on beam measurement and reporting
Agenda Item:
7.1.2.2.3
Document for:
Discussion and Decision
1. Introduction
In this contribution, we discussed several issues to be adressed for the last meeting before R16 starts.
2. Discussion on remaining issues
2.1. Beam measurement and reporting
2.1.1. L1-RSRP reporting
It was agreed to configure group based beam reporting and non-group based beam reporting by gNB. When multiple beams are reported in one reporting instance the differential L1-RSRP is reported. The reference is the largest L1-RSRP with range from -140dBm to -44dBm and 1dB stepping size.

If there are multiple best beams which measurement results (L1-RSRP) are larger than -44dBm, the differential quantization method may be considered. Only the largest L1-RSRP is quantified as -44dBm, and the other L1-RSRPs larger than -44dBm are quantified as 0000. Then according to the difference between these L1-RSRP and -44dBm, the L1-RSRPs smaller than -44dBm are quantified.
Proposal 1: 

· Clarity the differential quantization method for the case that multiple L1-RSRP values are larger than -44dBm. 
· Only quantify the largest L1-RSRP as -44dBm.

· Quantify the other L1-RSRPs larger than -44dBm as 0000.
· Quantify the L1-RSRPs smaller than -44dBm according to the difference between these L1-RSRP values and -44dBm.
2.1.2. Joint reporting

In the agreement the UE can be configured with CSI-RS resources, SSB or both CSI-RS and SSB resource. Joint L1-RSRPs using QCL-ed SS-block + CSI-RS are optionally supported by UE. The L1-RSRP reporting for SSB and for L1-RSRP reporting for CSI-RS can be calculated independently or jointly. When ReportQuantity ‘SSBRI/RSRP’ is configured, joint calculation can be conducted with SSB and spatial QCL-ed CSI-RS, if joint calculation is supported by UE capability and gNB configures CSI-RS spatial QCL-ed with SSB.
Proposal 2: 
· When ReportQuantity ‘SSBRI/RSRP’ is configured, joint calculation can be conducted with SSB and spatial QCL-ed CSI-RS, if UE capability supports joint calculation and gNB configures CSI-RS spatial QCL-ed with SSB.
2.2. Beam indication
2.2.1. PDCCH QCL indication

CORESET ID of the CORESET configured by PBCH is 0. When the UE moves and switches to another SSB beam, the default TCI state for PDSCH corresponds to the QCL indication for CORESET #0 configured by the new SSB. But it can lead to confusion that the gNB may transmit PDSCH by using the TCI state for old CORESET #0, and the UE may receive PDSCH on the new SSB beam for new CORESET #0. So it needs to be clarified that the default TCI state should correspond to the TCI state used for PDCCH QCL indication of the lowest CORESET ID (preclude CORESE 0) in that slot, or gNB can configure/activate the TCI state for CORESET #0. 
If gNB can configure/activate the TCI state for CORESET #0 after initial access procedure, it is allowed that the TCI state for CORESET #0 as lowest CORESET can be configured by current RRC signalling with some limitation so that UE is not allowed to switch beam autonomously. In addition, UE is not expected other RS, except SSB, acted as source RS for configuration of the TCI state for CORESET #0 by RRC signalling. 
From the agreement and work assumption as follows [1], it is considered that for a configured common search space, DCI format 0_0/1_0 with C-RNTI/CS-RNTI is monitored in non-DRX occasions after C-RNTI/CS-RNTI is available. So if CORESET #0 is re-configured, SS#0 needs to be re-derived based on re-configured CORESET #0 TCI state at least for the UE specific data transmission.

	Agreements:

· NW and UE maintain the same understanding on SSB/CORESET#0/SS#0 in connected_mode at least for non-broadcast PDCCH

· Solutions FFS

· For the broadcast PDCCH, it is up to UE which common search space to monitor based on which SSB in both connected, in-active, and idle modes

· Unicast PDSCH can be scheduled by a DCI associated with the CORESET #0

Working assumption:

· For a common search space configured with RMSI-PDCCH-Config, osi-searchSpace, paging-searchSpace, and ra-searchSpace, DCI format 0_0/1_0 with C-RNTI is monitored in non-DRX occasions after C-RNTI is available.

· For a common search space configured with RMSI-PDCCH-Config, osi-searchSpace, paging-searchSpace, and ra-searchSpace, DCI format 0_0/1_0 with CS-RNTI is monitored in non-DRX occasions after CS-RNTI is available.


Proposal 3: 
· The TCI state of CORESET #0 can be re-configured by dedicated RRC signaling after initial access procedure.
· UE is not allowed to switch beam autonomously for CORESET #0 reception after RRC re-configuration.

Proposal 4: 

· UE does not expect RS other than SSB configured in TCI state TCI-StatesPDCCH for re-configuration of CORESET #0.

· SS#0 needs to be re-derives based on above configured SSB in the TCI-state.
In the agreements each state of M candidate TCI states are RRC configured with a DL RS set used as a QCL reference. For PDSCH QCL indication, MAC-CE is used to select up to 8 TCI states out of M. The same set of M TCI states is reused for CORESET. When K>1 TCI states are configured per CORESET, MAC-CE can indicate which one TCI state to use for PDCCH QCL state. There is ambiguity that which TCI state is used for PDCCH QCL between RRC configuration and MAC-CE activation. So a default TCI state, e.g. the TCI state of CORESET #0 (if configured), can be introduced to provide the PDCCH QCL until MAC-CE activation. 
Proposal 5:

· The UE can assume the TCI state of CORESET #0 (if configured) as default TCI state between RRC configuration and MAC-CE activation.
When K>1 TCI states are configured per CORESET on the active BWP by RRC, MAC CE can indicate which one TCI state to use for PDCCH QCL indication. When the target BWP is the original BWP, then the TCI states for PDCCH QCL indication is also valid until the re-configuration/re-activation by gNB. For example, TCI states per CORESET are activated by MAC CE on BWP1, e.g. active BWP. The UE switches to another BWP, e.g. BWP2, according to DCI on BWP1. If UE switches back to original BWP, e.g. BWP1, then the TCI states per CORESET on BWP1 are valid, until the TCI states are re-configured/re-activated.

Proposal 6:

· When the UE switched back to an original BWP, then the TCI states for PDCCH QCL indication on this original BWP are valid until the re-configuration/re-activation.
2.2.2. PDSCH QCL indication

In the agreements when the scheduling offset is <=k, the PDSCH uses QCL assumption that is based on a default TCI state. The default TCI state corresponds to the TCI state used for PDCCH QCL indication for the lowest CORESET ID in that slot. If CORESET #0 can be (re-)configured by dedicated RRC signalling, then CORESET #0 can be acted as the lowest CORESET ID corresponding to the PDSCH default TCI state. The default QCL assumption for PDSCH between RRC reconfiguration and MAC-CE activation can also be given by CORESET #0 configured by gNB.   

Proposal 7:

· When the scheduling offset is <=k, the UE may assume that PDSCH is spatially QCL-ed with CORESET #0.
· Between RRC reconfiguration and MAC-CE activation, the UE may assume that PDSCH is spatially QCL-ed with CORESET #0.
------------------------------Start Text Proposal---------------------------------
TS 38.214 section 5.1.5

The UE receives an activation command [10, TS 38.321] used to map up to 8 TCI states to the codepoints of the DCI field 'Transmission Configuration Indication'. When the HARQ-ACK corresponding to the PDSCH carrying the activation command is transmitted in slot n, the indicated mapping between TCI states and codepoints of the DCI field 'Transmission Configuration Indication' should be applied starting from slot [image: image2.png]jrame.
n+ 3N



.After a UE receives initial higher layer configuration of TCI states and before reception of the activation command, the UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are quasi co-located with the SSB determined in the initial access procedure with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial Rx parameters, where applicable. 

If a UE is configured with the higher layer parameter tci-PresentInDCI that is set as 'enabled' for the CORESET scheduling the PDSCH, the UE assumes that the TCI field is present in the DCI format 1_1 of the PDCCH transmitted on the CORESET. If tci-PresentInDCI is set as 'disabled' for the CORESET scheduling the PDSCH or the PDSCH is scheduled by a DCI format 1_0, for determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state for the PDSCH is identical to the TCI state applied for the CORESET used for the PDCCH transmission. 

If the tci-PresentInDCI is set as 'enabled', when the PDSCH is scheduled by DCI format 1_1, the UE shall use the TCI-State according to the value of the 'Transmission Configuration Indication' field in the detected PDCCH with DCI for determining PDSCH antenna port quasi co-location. The UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are quasi co-located with the RS(s) in the RS set with respect to the QCL type parameter(s) given by the indicated TCI state if the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold Threshold-Sched-Offset, where the threshold is based on reported UE capability [12, TS 38.331]. If the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold Threshold-Sched-Offset, the UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are spatially quasi co-located where applicable based on the TCI state used for PDCCH quasi co-location indication of the lowest CORESET-ID in the latest slot in which search spaces on one or more CORESETs within the active BWP of the serving cell are configured for the UE. If all configured TCI states do not contain 'QCL-TypeD', the UE shall obtain the other QCL assumptions from the indicated TCI states for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH.
------------------------------End Text Proposal---------------------------------
2.2.3. PUCCH and PUSCH QCL indication

For the PUCCH spatial relation after RRC configuration of a list of spatial relations in PUCCH-SpatialRelationInfo and before MAC-CE selection of one of the spatial relations in the list, the UE can assume a default spatial relation for PUCCH, e.g. the first element of the list of spatial relation PUCCH-SpatialRelationInfo.

Proposal 8:

· The UE can assume the first element of PUCCH-SpatialRelationInfo as default spatial relation to provide the PUCCH QCL between RRC configuration and MAC-CE activation.
There are several cases that default UL transmission beams should be specified. Before configuration of SRS/beam RRC configuration, the beam derived in initial access procedure could be used. The UE can assume PUCCH and PUSCH are spatially QCL-ed with msg3.
Proposal 9: 

· Before RRC configuration, the UL transmission beam is derived from initial access procedure, i.e. the UE assumes PUCCH and PUSCH are spatially QCL-ed with msg3.
2.3. UL beam management
For UL beam management, there are still some remaining issues that need further discussion. After initial access, the only beam that UE could use is the one used for PRACH. When RRC connection is set up, UE needs to train more refined beams. But currently the mechanism for such procedure is not possible. If beam correspondence does not hold, the only possible way to indicate UL transmission beam is through SRI. But at the initial stage, such behavior may not be possible because there is no effective SRI at this stage. UE behavior needs further clarification for this stage. Explicit or implicit differentiation for U2 and U3 procedures may be necessary to facilitate the initial beam training. For example, for a SRS resource set configured by higher layer parameter usage in SRS-ResourceSet = beamManagement, if SRS resources are not configured with SpatialRelationInfo, the UE can transmit the SRS resources by different UL Tx beams. 
Proposal 10: 

·  Based on configuration of SRS-SpatialRelationInfo for SRS resources , differentiation between U2 and U3 are needed at least for initial training of beams with SRS for beam management.
2.4. Other
TS38.214 section 5.2.1.4.2
------------------------------Start Text Proposal---------------------------------
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RSRP' or 'ssb-Index-RSRP'
-
if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'disabled', the UE is not required to update measurements for more than 64 [CSI-RS or SSB] resources, and the UE shall report in a single report nrofReportedRS (higher layer configured) different [CRI or SSBRI (SSB Resource Indicator)] for each report setting. 

-
if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'enabled', the UE is not required to update measurements for more than 64 [CSI-RS or SSB] resources, and the UE shall report in a single reporting instance two different [CRI or SSBRI] for each report setting, where [CSI-RS or SSB] resources can be received simultaneously by the UE either with a single spatial domain receive filter, or with multiple simultaneous spatial domain receive filters. 
------------------------------End Text Proposal---------------------------------
3. Conclusion

In this contribution, beam measurement and reporting, beam indication and uplink beam management are discussed, and the following proposals are given:
Proposal 1: 

· Clarity the differential quantization method for the case that multiple L1-RSRP values are larger than -44dBm. 

· Only quantify the largest L1-RSRP as -44dBm.

· Quantify the other L1-RSRPs larger than -44dBm as 0000.

· Quantify the L1-RSRPs smaller than -44dBm according to the difference between these L1-RSRP values and -44dBm.
Proposal 2: 

· When ReportQuantity ‘SSBRI/RSRP’ is configured, joint calculation can be conducted with SSB and spatial QCL-ed CSI-RS, if UE capability supports joint calculation and gNB configures CSI-RS spatial QCL-ed with SSB.
Proposal 3: 
· The TCI state of CORESET #0 can be re-configured by dedicated RRC signaling after initial access procedure.
· UE is not allowed to switch beam autonomously for CORESET #0 reception after RRC re-configuration.

Proposal 4: 

· UE does not expect RS other than SSB configured in TCI state TCI-StatesPDCCH for re-configuration of CORESET #0.

· SS#0 needs to be re-derives based on above configured SSB in the TCI-state.
Proposal 5:

· The UE can assume the TCI state of CORESET #0 (if configured) as default TCI state between RRC configuration and MAC-CE activation.
Proposal 6:

· When the UE switched back to an original BWP, then the TCI states for PDCCH QCL indication on this original BWP are valid until the re-configuration/re-activation.
Proposal 7:

· When the scheduling offset is <=k, the UE may assume that PDSCH is spatially QCL-ed with CORESET #0.
· Between RRC reconfiguration and MAC-CE activation, the UE may assume that PDSCH is spatially QCL-ed with CORESET #0.
Proposal 8:

· The UE can assume the first element of PUCCH-SpatialRelationInfo as default spatial relation to provide the PUCCH QCL between RRC configuration and MAC-CE activation.
Proposal 9: 

· Before RRC configuration, the UL transmission beam is derived from initial access procedure, i.e. the UE assumes PUCCH and PUSCH are spatially QCL-ed with msg3.

Proposal 10: 

·  Based on configuration of SRS-SpatialRelationInfo for SRS resources , differentiation between U2 and U3 are needed at least for initial training of beams with SRS for beam management.
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