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1. 	Introduction
Following agreement was made in previous RAN1 meetings ([1], [2]):
	Agreement:
· For new candidate beam identification purpose
· In CSI-RS only case, a direct association is configured between only CSI-RS resources and dedicated PRACH resources
· In SS block only case, a direct association is configured between only SS block resources and dedicated PRACH resources
· In CSI-RS + SS block case (if supported), an association is configured between resources of CSI-RS/SSB and dedicated PRACH resources
· CSI-RS and SSB can be associated with the same dedicated resource through QCL association

Agreements:
· At least NR secondary synchronization signal (NR-SSS) is used for DL based RRM measurement for L3 mobility in IDLE mode 
· FFS in IDLE mode potentially additional use of DM-RS for PBCH (if defined) for measurement
· FFS whether or not the NR-SSS alone will satisfy the requirements for RRM measurement 

Agreements:
· For CONNECTED mode RRM measurement for L3 mobility, CSI-RS can be used, in addition to IDLE mode RS
· Note that RAN1 will consider configuration overhead and possible inter-gNB signaling overhead
· Detection of neighbor cell for measurement is based on NR-SS




Above agreements show that both SS and CSI-RS have been agreed for beam management and mobility in NR. This contribution focuses on different aspects associated with same slot scheduling in slots that contain SS/CSI-RS for beam management and mobility. We also discuss this in our companion beam management contribution [3].

2. Reception of SS/CSI-RS, for beam management and mobility, and data in a multi-beam scenario
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Figure 1: Different beam pairs for PDSCH and SS blocks

In a multi-beam scenario, gNB sweeps SS and/or CSI-RS beams towards different directions. gNB also pre-configures UE regarding the locations of SS and CSI-RS in advance. UE may need different RX beams to monitor these SS and CSI-RS. During measurement window, UE varies its RX beam from slot to slot to receive corresponding SS and/or CSI-RS beams. UE needs some time to tune its RX beams. Hence, in order to track an SS/CSI-RS beam in slot n, UE may have to start tuning its RX beams in slot n-1.
Observation 1: UE needs some time to tune its RX beams. In order to track SS/CSI-RS for beam management and/or mobility in slot N, UE may have to start tuning its RX beams in slot N-1.
Also, if a UE has only one RX panel, it cannot simultaneously receive SS/CSI-RS and data signals unless they are spatially QCLed. Figure 1 shows gNB transmitting SS and PDSCH with two different beams. UE also has to use two different RX beams to receive these signals from gNB.
Observation 2: If a UE has only one RX panel, it cannot simultaneously receive SS/CSI-RS and data signals unless they are spatially QCLed.
Hence, if DMRS of scheduled data in a slot consisting of SS/CSI-RS signals - for beam management and/or mobility - is not spatially QCLed with that of SS/CSI-RS, UE may have to skip monitoring SS/CSI-RS and tune its RX beam to receive data. If the grant of this schedule comes in the same slot, UE may find it difficult to retune its RX beam to receive data because it may have started tuning its RX beam to receive SS/CSI-RS from the previous slot. 
Observation 3: If a DCI grant schedules PDSCH in the same slot, where the slot contains SS/CSI-RS for beam management or mobility, UE may find it difficult to retune its RX beam to receive data because it may have started tuning its RX beam to receive SS/CSI-RS from the previous slot.
Hence, in a multi-beam scenario, NR does not support same-slot scheduling in slots containing SS/CSI-RS, for beam management and/or mobility, unless DMRS of PDSCH is spatially QCLed with the transmitted SS/CSI-RS. If a SS/CSI-RS is present in slot N and if DMRS of scheduled PDSCH is not spatially QCLed with the transmitted SS/CSI-RS, gNB can only send grant in slot N-K where K >= 1.
Proposal 1: NR does not support same-slot scheduling in a slot where SS/CSI-RS is configured for beam management and/or mobility, unless DMRS of PDSCH is spatially QCLed with the transmitted SS/CSI-RS. 
· If an SS/CSI-RS is configured in slot N and if DMRS of scheduled PDSCH is not spatially QCLed with the transmitted SS/CSI-RS, gNB can only send the grant of the schedule in slot N-K where K >= 1.
3. Conclusion
Proposal 1: NR does not support same-slot scheduling in a slot where SS/CSI-RS is configured for beam management and/or mobility, unless DMRS of PDSCH is spatially QCLed with the transmitted SS/CSI-RS. 
· If an SS/CSI-RS is configured in slot N and if DMRS of scheduled PDSCH is not spatially QCLed with the transmitted SS/CSI-RS, gNB can only send the grant of the schedule in slot N-K where K >= 1.
 4. References
1. Chairman's Notes RAN1_87 - final, 3GPP TSG RAN WG1 Meeting #87 
2. Chairman's Notes RAN1_88 - final, 3GPP TSG RAN WG1 Meeting #88.
3. R1-1718541, “Beam management for NR”, Qualcomm Incorporated.

image1.png
oNB

UE

Beam pair
in 5 block

Beam pair
in PDSCH




