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1. Proposal
Followings are suggested offline agreements regarding scheduling availability.
Possible offline agreements:

· RAN4 defines requirements regarding scheduling availability during SSB based L3 measurement, SSB based RLM, CSI-RS based RLM, SSB based L1-RSRP measurement, CSI-RS based L1-RSRP measurement, SSB based beam failure detection and CSI-RS based beam failure detection in Rel-15.

· RAN4 also defines requirements regarding scheduling availability during CSI-RS based L3 measurement if RRM requirements for CSI-RS based L3 measurement are defined in Rel-15.

· For requirements regarding scheduling availability during SSB based RLM, CSI-RS based RLM, SSB based L1-RSRP measurement, CSI-RS based L1-RSRP measurement, SSB based beam failure detection and CSI-RS based beam failure detection, scheduling restriction due to those procedures is not applied to any other symbols than RS symbols to be monitored.

· Scheduling restriction due to different numerology aspect is applied during SSB based RLM, BFD and L1-RSRP measurement as well as SSB based L3 measurement, i.e., for UE not supporting simultaneousRxDataSSB-DiffNumerology capability.

· Scheduling restriction due to Rx beamforming aspect is applied during CSI-RS based L1-RSRP measurement on FR2 serving cell when repetition of CSI-RS resource set is on.

· When UE performs RLM, BFD and/or L1-RSRP measurement on FR1 serving cell, same scheduling restriction applies to all serving cells in the same band and no scheduling restriction applies to all serving cells in the different band in FR1 and FR2..

· When UE performs RLM, BFD and/or L1-RSRP measurement on FR2 serving cell, same scheduling restriction applies to all serving cells in the same band and no scheduling restriction applies to all serving cells in FR1.
Possible offline agreements:

· When UE performs SSB based RLM, CSI-RS based RLM, SSB-based BFD or CSI-RS based BFD in FR2, 

· [Alt.1:] scheduling restriction applies to RS symbols to be monitored

· [Supported by: Qualcomm, MediaTek, Intel, LG]
· [Alt.2:] no scheduling restriction applies to RS symbols to be monitored when the RS resource is QCLed with active TCI state for PDCCH/PDSCH, while scheduling restriction applies to RS symbols to be monitored when the RS resource is not QCLed with active TCI state for PDCCH/PDSCH

· [Supported by: NTT DOCOMO, Nokia, Ericsson]
· When UE performs SSB based L1-RSRP measurement or CSI-RS based L1-RSRP measurement with repetition “off” in FR2, 

· [Alt.1:] scheduling restriction applies to RS symbols to be monitored

· [Supported by: MediaTek, NTT DOCOMO]
· [Alt.2:] no scheduling restriction applies to RS symbols to be monitored when the RS resource is QCLed with active TCI state for PDCCH/PDSCH, while scheduling restriction applies to RS symbols to be monitored when the RS resource is not QCLed with active TCI state for PDCCH/PDSCH

· [Supported by: ]
· Scheduling restriction due to different numerology aspect does not need to be defined for CSI-RS based RLM, BFD and L1-RSRP measurement since CSI-RS resources for RLM, BFD and/or L1-RSRP measurement are configured per BWP and SCS of CSI-RS resources is the SCS of corresponding BWP.

· [Supported by: NTT DOCOMO, MediaTek]
2. Reference
RAN1 had following discussions and agreements.

	For further discussion
For SSB+PDSCH (for SSBs outside SMTC window including CA), further consider among the following options:

1. Alt 1 or reformulations 

a. UE is not required to decode PDSCH-C-RNTI or PDSCH-CS-RNTI overlapping with SSB-BM, SSB-RLM or SSB-BFD
b. UE performs symbol-level PDSCH rate matching around SSB symbols for the SSB blocks which are RRC-configured for RLM, BM, BFD
c. UE not expected to receive PDSCH on SSB symbols
2. Alt 2 or reformulations 
a. NW configuration should ensure same spatial QCL
3. Alt 3 or reformulations 
a. UE is expected to receive PDSCH on SSB symbols

b. The UE shall prioritize the reception of PDSCH over SSB measurement

c. The UE is not expected to perform RX beam refinement on SSB locations

For further discussion 

For the case of PDSCH+PDCCH simultaneous RX in case spatial RX is configured and is different between the two channels
· Alt1: CORESET is prioritized

· Supported by Ericsson, Intel, Huawei, HiSilicon, DOCOMO, CATT

· Alt2: PDSCH is prioritized depending on scheduling offset

· Before threshold, CORESET is prioritized

· After threshold, PDSCH is prioritized

· Supported by Qualcomm, Spreadtrum, LG, ZTE, MediaTek, OPPO, Samsung, Intel

Further discussion this week. Decision will be made this week. Further refinement of alt1 and alt2 are possible.

Agreement
For the case of CSIRS+PDCCH on the same OFDM symbols where spatial QCL is configured for CSI-RS
1. NW configuration should ensure spatial QCL

a. UE is not expected to be configured with CSI-RS with repetition=ON in the symbols UE is configured to monitor the CORESET

For further discussion
If CSI-RS is not configured with spatial QCL, the UE follows the spatial QCL indicated in the PDCCH 


RAN4 had following offline discussion.

Q1: Whether this issue should be discussed and decided by RAN4 or not (e.g., by RAN1)

	NTT DOCOMO
	Since RAN4 discussed and defined scheduling availability during SSB based L3 measurement, this issue should also be discussed and decided in RAN4. Although RAN1 MIMO colleagues may also plan to discuss some part of this issue, they may not know our decision principle for scheduling availability during SSB based L3 measurement and hence they may make different decision from RAN4’s understanding. So, it is preferable to discuss/decide this issue in RAN4 and inform it to RAN1 early this week.

	Qualcomm
	We agree to define these requirements in RAN4.

	Ericsson
	Agree that it would be better to capture in RAN4 specifications as scheduling availability for SSB measurements is captured in 38.133

	
	

	
	


Q2: Is there any difference between CSI-RS based L3 measurement and SSB based L3 measurement in terms of scheduling availability

	NTT DOCOMO
	As argued in R4-1806395, we believe that scheduling restriction due to Rx beamforming aspects should be commonly applied between SSB based and CSI-RS based L3 measurements. On the other hand, for the case of different numerology between CSI-RS for RRM and PDCCH/PDSCH, there may be several options, e.g., as below.

1) reusing simultaneousRxDataSSB-DiffNumerology capability for CSI-RS based L3 measurement
2) defining new capability for simultaneous reception between CSI-RS and data with different numerology
3) defining that all UEs are not capable of simultaneous reception between CSI-RS and data with different numerology
We think option 3 is reasonable since CSI-RS can be configured in UE-specific manner and hence it is easy to avoid different numerologies situation. In addition, in FR1 async case such as in FDD band, some clarifications regarding “measurement window” for CSI-RS based L3 measurement are necessary, otherwise time window for scheduling restriction due to different numerologies cannot be defined.

	Qualcomm
	We think option 2 is reasonable but we could also agree to option 3.

	MediaTek
	we think opt.3 is reasonable, as the same view as DCM.

	Intel
	technically we think option 3 is fine; however, since the CSI-RS L3 measurement requirement is still under discussing in RAN4, we think we might make decision on the scheduling restriction after we conclude the L3 CSI-RS measurement in RAN4

	Nokia
	We have same view as Docomo.

	LG
	we have similar view as Intel. I’m not sure we can conclude CSI-RS based L3 measurement requirements in this meeting. So, I think it is better to capture scheduling availability for CSI-RS based L3 measurement after finishing discussion.

	Ericsson
	Technically agree with option 3, and also agree with Intel that it only makes sense to capture scheduling restrictions for CSI-RS for the features where other RRM requirements are included in release 15 (at least scheduling restrictions related to RLM, beam failure detection, L1-RSRP can be considered, L3 measurement depends on discussion).


Q3: Is there any difference between RLM and L3 measurement in terms of scheduling availability

	NTT DOCOMO
	As argued in R4-1806394, we believe that scheduling restriction due to different numerologies aspects should be commonly applied between L3 measurement and RLM. On the other hand, in FR2, there may be several options for potential scheduling restriction due to RX beamforming for RLM, e.g., as below.

1) no scheduling restriction by assuming always same RX beam between RLM and PDCCH/PDSCH reception
2) scheduling restriction during RLM by assuming always different RX beams for RLM from that for PDCCH/PDSCH reception
3) no scheduling restriction during RLM on RS which is QCLed with active TCI states for PDCCH/PDSCH while scheduling restriction during RLM on RS which is NOT QCLed with active TCI states for PDCCH/PDSCH
We think option 3 is reasonable. In addition, since RLM is performed only for serving cell, we don’t need to consider async case at all. In sync case, 1 symbol margin before and after SSB/CSI-RS symbols is also not necessary.

	Qualcomm
	We prefer option 2. Option 3 complicates implementation and would only work with mini slots since UE will likely have other SSBs configured as RLM-RS in the same slot. The gain in capacity/throughput is very small.

	MediaTek
	we agree with opt. 2, and we are fine with opt.3, since theoretically opt.3 is workable although it would have limited improvement. For opt.3, it may need some clarification on what is the correct UE behavior when RLM-RS is NOT QCL-ed with active TCI state for PDCCH/PDSCH, still no scheduling restriction? or always with scheduling restriction?

	Intel
	option 2 is preferred from our side

	Nokia
	We have same view as Docomo, i.e. option 3. The scheduling restriction now applies to all serving cells in FR2, so we understand the improvement is not marginal.

	Ericsson
	Option 3 seems reasonable. If the RLM CSI-RS is QCL with active TCI states for PDCCH/PDSCH then it also seems beneficial that the RLM measurement is performed on the same RX beam as PDCCH to ensure good consistency between RLM estimated hypothetical BLER and the corresponding PDCCH performance.

	LG
	prefer option 2.


Q4: Is there any difference between BM (i.e., L1-RSRP) and L3 measurement in terms of scheduling availability

	NTT DOCOMO
	As argued in R4-1806391, although L1-RSRP for beam management targets beams (i.e., SSBs and/or CSI-RSs) only from serving cell, RX beam sweeping would be performed during L1-RSRP (as Tx beam repetition is defined). Therefore, we think scheduling restriction during L1-RSRP measurement should be same as that during L3 measurement in terms of both different numerology and RX beam aspects. In addition, same as RLM, we don’t need to consider async case at all and 1 symbol margin before/after SSB/CSI-RS symbols in sync case.

	Qualcomm
	If UE has to measure only serving cell and no beams for neighbor cell then the scheduling restriction can apply only to the symbols used for measurement and not to additional symbols because there shouldn’t be much difference in propagation delays.

	MediaTek
	same view as DCM.

	Intel
	same view as DCM

	Nokia
	For CSI-RS resource with repetition ON, we agree with Docomo that similar restriction as for L3 measurement should be assumed. However, for SSB or CSI-RS resource with repetition OFF, we think RAN4 should further clarify which Rx beam UE should use for BM.  

	LG
	we agree DCM view.

	Ericsson
	L1-RSRP seems to need RX beamsweep, however we agree with Nokia that the case with repetition off could need further consideration.


Q5: Is there any difference between BFD and L3 measurement in terms of scheduling availability

	NTT DOCOMO
	As argued in R4-1806391, we think BFD should be treated with the same way for RLM.

	Qualcomm
	Agree

	MediaTek
	same view as DCM.

	Intel
	same view as DCM

	Nokia
	We have same view as Docomo.

	LG
	we agree DCM view.


Q6: Is there any other issue/question that RAN4 needs to clarify/discuss regarding scheduling availability
	NTT DOCOMO
	We should also discuss how to capture scheduling availability requirement for RLM, L1-RSRP measurement and Beam failure detection in the specification. Our view is as below.

· For RLM, it is possible to add new sub-section under 8.1 in TS38.133, e.g., as 8.1.7 to define scheduling availability requirements during RLM

· For beam failure detection, it is also possible to add new sub-section under the section for BFD requirements in TS38.133, similar to RLM case.

· For L1-RSRP measurement, since there may be no corresponding section in TS38.133, it is possible to capture UE behaviour/assumption regarding scheduling availability during L1-RSRP measurement in other spec, e.g., in TS38.214. In such case, LS should be sent to RAN1 to inform RAN4 agreements.

	
	

	
	

	
	

	
	


