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1 Introduction
In this contribution, we discuss aspects related to 
· TRS/CSI-RS configuration for RRC_IDLE/RRC_INACTIVE.

· PDCCH skipping in RRC_CONNECTED

2 Discussion
2.1 TRS/CSI-RS configuration for RRC_IDLE/RRC_INACTIVE 
RAN2 has discussed configuration of TRS/CSI-RS occasions for RRC_IDLE/RRC_INACTIVE in RAN2 #113e. Following agreements were made:
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2.1.1 Higher layer signaling methods (e.g., dedicated RRC, RRC release message, etc.) for configuring TRS/CSI-RS resources
In our understanding the TRS/CSI-RS configuration is cell specific. The configuration via dedicated RRC signaling becomes invalid upon cell reselection.  UE has to rely on broadcast configuration when UE moves to new cell. So usage of higher layer signaling methods is limited.
Proposal 1: Higher layer signaling methods (e.g., dedicated RRC, RRC release message, etc.) are not used for configuring TRS/CSI-RS resources.
2.1.2 Availability Indication


[image: image3]
In the TRS/CSI-RS occasions configured by SIB, TRS/CSI-RS may or may not be transmitted. According to RAN1 discussion in RAN1# 104e, network explicilty indicate whether the TRS/CSI-RS is being transmitted or not. RAN1 has agreed on L1 based signaling for availability indication of TRS/CSI-RS. RAN1 will further discuss SIB-based signaling/configuration for availability indication of TRS/CSI-RS. RAN2 can work on the details after discussion in RAN1 is concluded.
Proposal 2: For availability indication, wait for further progress in RAN1.

2.2 PDCCH Skipping in RRC_CONNECTED

RAN1 has discussed PDCCH monitoring adaptation in RRC_CONNECTED. According to RAN1 agreements [3], PDCCH schedules data and also indicates PDCCH monitoring adaptation by SSSG switching and PDCCH skipping for a duration is supported. At least DCI format(s) 1-1, 0-1, 1-2 and 0-2 can be used for the indication(s).
Figure 1A illustrates normal PDCCH monitoring where UE monitors all the configured PDCCH monitoring occasions. Figure 1B illustrates PDCCH skipping indicated by scheduling DCI. The scheduling DCI is the DCI which indicates scheduled DL or UL resources. Upon receiving PDCCH skipping indication, UE skips PDCCH monitoring during the skipping duration. SSSG (search space set group) switching for PDCCH skipping can also be applied by UE for PDCCH monitoring in RRC_CONNECTED state. UE can be switched to an‘empty’ SSSG i.e. no SS set(s) is configured for this SSSG. So, UE does not monitoring PDCCH when UE switches to it.
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Figure 1
If the UE has received PDCCH skipping indication and scheduling request (SR) is triggered for BSR (Buffer status report) or BFR (beam failure recovery) or consistent LBT failure and SR is transmitted over PUCCH, UL grant (scheduled by PDCCH) is delayed due to skipping duration as illustrated in Figure 2. 
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 Figure 2

Skipping duration can also overlap with a) RAR/MsgB reception window or b) duration when contention resolution timer is running which may result in missing PDCCH for RAR/MsgB or Msg3 retransmission or Msg4.
A simple approach to handle this would be to cancel the PDCCH monitoring adaptation while a) SR is pending, b) RAR/MsgB window is running, c) contention resolution timer is running. PDCCH monitoring adaptation can be cell specific, so it may be beneficial to apply cancellation considering the cell on which PDCCH monitoring is essential. For example, in case of RA, PDCCH monitoring for RAR/MsgB/Msg3 retransmission is needed on SpCell. So if PDCCH skipping duration on SpCell overlaps with a) RAR/MsgB reception window or b) duration when contention resolution timer is running, PDCCH skipping is cancelled on SpCell only.

Proposal 3: PDCCH skipping is cancelled if the PDCCH skipping duration overlaps with a) SR pending duration, b) RAR/MsgB window and c) duration while contention resolution timer is running.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: Higher layer signaling methods (e.g., dedicated RRC, RRC release message, etc.) are not used for configuring TRS/CSI-RS resources.
Proposal 2: For availability indication, wait for further progress in RAN1.

Proposal 3: PDCCH skipping is cancelled if the PDCCH skipping duration overlaps with a) SR pending        duration, b) RAR/MsgB window and c) duration while contention resolution timer is running.
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RAN2 #113e Agreements [1]


On signalling providing the configuration of TRS/CSI-RS occasion(s) for idle/inactive UE(s):


SIB signalling is the baseline;


Other dedicated high-layer signalling methods (e.g., dedicated RRC, RRC release message, etc.) can be additionally considered with justification. It is assumed they do not work alone.





RAN2 will down select from the following options on SIB signalling providing the configuration of TRS/CSI-RS occasion(s) for idle/inactive UE(s):


Option 2: Existing SIB, other than SIB1;


Option 3: New SIB type, e.g. SIB-x;








RAN2 #115e Agreements [2]


The TRS/CSI-RS configuration is provided in a new SIB.


RAN2 assumes that TRS/CSI-RS configurations are broadcasted. Potential addition of dedicated signaling can be discussed in a later meeting based on company contributions.


The legacy SI update procedure is used for changing TRS/CSI-RS configurations.


On demand SI should be possible for the SIB with TRS/CSI-RS information.





RAN1 #105e Agreements [3]


Support at least L1 based signaling for the availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UEs.


FFS details, including paging DCI and/or PEI for L1 based signaling


FFS SIB-based signaling/configuration


Note: It is RAN1 understanding that existing SI update procedure is used for SIB based signalling





For the information provided by a physical layer availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UEs, support availability/unavailability information for configured RS resources using a bitmap or codepoint


e.g. using bitmap, where each bit is associated with at least one resource/configuration or a set/group of resources


e.g. a codepoint to indicate a state of availability/unavailability for all or some of configured RS resources 


FFS maximum number of configured RS resources per physical layer availability indication to support.


FFS whether availability/unavailability information is for all or some of configured RS resources





Further study supporting SIB based signaling for availability information of TRS/CSI-RS occasions for idle/inactive UEs at least based on the presence/absence of the configuration of the TRS/CSI-RS occasion in SIB_X in case L1 based availability indication is not configured.


FFS whether and how SIB based signaling and L1 based signaling can be configured simultaneously
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