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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In last RAN2#113 e-meeting, the following initial conclusions on TRS/CSI-RS for idle/inactive UEs were made:
	[041] 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.
[041] 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;


In this contribution, we would like to give our further consideration on configuration of TRS/CSI-RS for idle/inactive UEs.
Discussion
1) SIB signalling
Although the exact parameters for TRS/CSI-RS for idle/inactive UEs haven’t been concluded yet, RAN1 has issued a preliminary list of TRS/CSI-RS parameters as follows:
	In RAN1#105-e:
Agreement:
Support applicable values for the following configuration parameters as below.
· powerControlOffsetSS: {-3, 0, 3, 6}dB
· scramblingID: 0 to 1023
· firstOFDMSymbolInTimeDomain: 0 to 9 
· firstOFDMSymbolInTimeDomain indicates first symbol in a slot, a second symbol in the same slot can be derived implicitly with symbol index as firstOFDMSymbolInTimeDomain+4
· startingRB: 0 to 274
· nrofRBs: 24 to 276
  
Agreement:
The QCL information of TRS/CSI-RS occasion(s) for idle/inactive UEs is indicated as a SSB index in range of 0 to 63.
· FFS: how the QCL information can be configured, e.g. per RS resource set or per configuration
· FFS: QCL type, which is predetermined
Agreement:
Configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs include:
· periodicityAndOffset {10, 20, 40, 80} ms
· frequencyDomainAllocation for row1 with applicable values from {0, 1, 2, 3} to indicate the offset of the first RE to RE#0 in a RB
· FFS Configuration index
· details, 
· E.g. Per resource or resource set or group of resource sets
· E.g. explicit or implicit indication based on QCL source 



Although still incomplete, considering the configuration of TRS/CSI-RS in RRC_CONNECTED it can already be assessed that the overhead for the related configurations is not small. Therefore, we prefer to have a new SIB to include these parameters, which can also avoid the impact to the UEs which are not interested in TRS/CSI-RS configurations.
Proposal 1: Define a new SIB for the configuration of TRS/CSI-RS occasion(s) for idle/inactive UE(s).
2) Dedicated signalling
RAN1 leaves it to RAN2 to decide whether or not to additionally support other high-layer signalling methods (e.g., dedicated RRC, RRC release message, etc.). 
The TRS/CSI-RS configuration for idle/inactive UE(s) is not expected to be UE-specific. There is no strong motivation to introduce dedicated TRS/CSI-RS configuration for idle/inactive UEs. On the other hand, if the configuration of TRS/CSI-RS occasions for idle/inactive UEs is provided via dedicated RRC signaling, that means the network needs to keep the configuration for a certain UE for a certain time. Furthermore, we need to introduce a mechanism for the validity of the configuration of TRS/CSI-RS occasions for idle/inactive UEs. This will introduce additional complexity and unnecessary resource cost. Hence, we propose:
Proposal 2: Dedicated signalling is not supported for the configuration of TRS/CSI-RS occasion(s) for idle/inactive UE(s).
3) Configuration update
From RAN1 LS [1]:
	Agreements:
The TRS/CSI-RS occasion(s) that may be for connected mode UEs can be shared to idle/inactive mode UEs. 
-  Note: It is understood that gNB can potentially share the occasions to idle/inactive (which would just mean it up to NW whether to share or not share).
-  Note: It is understood that TRS/CSI-RS in the TRS/CSI-RS occasion(s) may or may not be transmitted.
-  Note: Always-on TRS/CSI-RS transmission by gNodeB is not required
-  At least TRS/CSI-RS occasion(s) corresponding to periodic TRS is supported 
- FFS for other RS types
-  FFS: Whether UE blind detection is required or not.

Agreements:
Further study whether and how to inform the availability of TRS/CSI-RS to idle/inactive mode UE (implicitly or explicitly).
- Note: Availability corresponds to the information for whether TRS/CSI-RS is actually transmitted or not.


RAN1 agreed that always-on TRS/CSI-RS transmission by gNB is not required, i.e. TRS/CSI-RS in the TRS/CSI-RS occasion(s) may or may not be transmitted. And the TRS/CSI-RS occasion(s) that may be for connected mode UEs can be shared to idle/inactive mode UEs. On the other hand, we think the configuration of TRS/CSI-RS occasion(s) for idle/inactive UE(s) doesn’t change frequently. Otherwise, additional UE power consumption will be introduced for a UE to acquire the updated configuration. As SIB signalling is used for the configuration of TRS/CSI-RS occasion(s) for idle/inactive, legacy SI update mechanism can be used for the configuration update.
As for the TRS/CSI-RS availability, the following agreements were made in RAN1#105-e:
	Agreement:
Confirm the following working assumption:
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
Agreement:
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


We can wait for RAN1’s further agreements on the availability indication of TRS/CSI-RS for idle/inactive UE(s).
Proposal 3: Legacy SI update mechanism can be used for (at least) the update of configuration of TRS/CSI-RS occasion(s) for idle/inactive.
Conclusion
In this contribution, we discuss our further consideration on TRS/CSI-RS or idle/inactive UEs and propose:
Proposal 1: Define a new SIB for the configuration of TRS/CSI-RS occasion(s) for idle/inactive UE(s).
Proposal 2: Dedicated signalling is not supported for the configuration of TRS/CSI-RS occasion(s) for idle/inactive UE(s).
Proposal 3: Legacy SI update mechanism can be used for (at least) the update of configuration of TRS/CSI-RS occasion(s) for idle/inactive.
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