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Introduction
In the RAN2#113-e meeting, on the topic of TRS/CSI-RS signalling for IDLE/INACTIVE UEs, the following agreements were reached [1]
[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 share our view on the SIB signalling aspects.
[bookmark: _Toc242573354]Discussion
[bookmark: OLE_LINK37][bookmark: OLE_LINK38]In our earlier contribution on this topic [2], we had given justifications as to why Option 3, i.e. having a new SIB type (SIB-X) is preferred. Here we would like to recollect those justifications.
· Ensures no impacts to existing Pre-R17 UEs
· Ensures no sizing restriction or limitation on the amount of configuration that can be carried if it were to be a new SIB type
Observation 1 : Decision on having the TRS/CSI-RS configuration as part of existing / new SIB should ensure no impact to existing SIB handling and solution should be scalable for future needs if any.
Proposal 1 : Define a new SIB-X to carry the TRS/CSI-RS configuration at a cell level, to ensure backward compatibility and future proof design. 
For UEs which are just powering on in the cell or just reselected into the cell, it is necessary to ensure that they derive the power benefit of such shared TRS/CSI-RS configuration. For those UEs,  the presence of the newly introduced SIB-X as part of the SIB scheduling information would allow the UEs to autonomously choose the optimal TRS/CSI-RS resource based on its configured PO. Additionally making this new SIB-X on demand, would ensure that only those UEs which are interested in SIB-X would make an attempt to acquire this new SIB-X.
Observation 2 : IDLE/INACTIVE UEs that are just powered on in the cell or reselected into the cell, and not entered CONNECTED mode yet in the current cell need to benefit from this shared TRS/CSI-RS configuration.
Proposal 2 : Defining the SIB-X as on-demand would help  IDLE/INACTIVE UEs that are just powered on in the cell or reselected into the cell, and not entered CONNECTE mode yet in the current cell to acquire them based on their feature support for enhanced UE power saving.
With regards to the TRS/CSI-RS configuration information to be signalled for IDLE/INACTIVE UEs, the last RAN1 meeting has agreed the need to signal at a very minimum, the following configuration (section 8.7.1.2 of [3])
· Power Control Offset
· Scrambling ID
· First OFDM symbol in Time Domain
· Starting RB
· Number of RB
· Other Parameters are FFS
· Applicable Values are FFS
A rough sizing estimate motivated by the above RAN1 agreement indicates that the typical configuration size for TRS/CSI-RS in this case might be in the range 26 – 48 bytes per beam. Assuming a maximum of 64 beams, the total size of this configuration can be anywhere in the range 1664 – 3072 bytes. This sizing estimate is also in line with another calculation provided in [4]. 
Observation 3 : TRS/CSI-RS configuration for IDLE/INACTIVE UEs is going to be sizeable, in the order of roughly 2000 bytes on an average.
Given the fact that RAN1 has not finalised on the configuration content, it is possible that this sizing value might change. It is also to be noted that in the current SIB design, the physical layer puts a limitation on the maximum size of the SIB message to 2976 bits (or 372 bytes). 
Specifically, as per section 5.2.1 of [5]
NOTE: The physical layer imposes a limit to the maximum size a SIB can take. The maximum SIB1 or SI message size is 2976 bits.
and section 5.1.3.2 of [6]
The UE is not expected to receive a PDSCH assigned by a PDCCH with CRC scrambled by SI-RNTI with a TBS exceeding 2976 bits.
Observation 4 : Current physical layer design limits the maximum SI message size to 2976 bits or 372 bytes.
Hence with such a sizing restriction, it is imperative that extending the existing SIBs (Option 2) to include TRS/CSI-RS configuration would result in further sizing limitation to signal the newly defined TRS/CSI-RS configuration. Hence it is proposed to have a standalone new SIB-X dedicated for this purpose.
Observation 5 : SI message sizing limitation imposed by physical layer would further reduce the available size to signal TRS/CSI-RS configuration if an existing SIB type is used. 
Proposal 3 : RAN2 to consider the sizing restrictions mentioned, and can choose to go with Option 3 (new SIB-X) as way forward for SIB signalling design for TRS/CSI-RS for IDLE/INACTIVE UEs.
As seen from above, even with a new SIB-X type, a single instance of this new SIB type would not be able to carry all the relevant configuration information due to the sizing limitation. Hence a segmentation approach needs to be adopted for the new SIB-X. If segmentation is agreed, the concept of hard segmentation as used for DL segmentation of RRC Control messages can be used to segment the fully ASN.1 encoded SIB configuration across multiple SIB segments.
Observation 6 : The configuration content as proposed by RAN1, would result in a need for this broadcast signalling information to be segmented across multiple segments.
Proposal 4 : Define a hard segmentation mechanism for the newly proposed SIB-X.
In a given cell deployment, the NW can assign multiple TRS/CSI-RS occasions which are shared across IDLE/INACTIVE/CONNECTED mode UEs. IDLE/INACTIVE mode UEs would ideally like to monitor those TRS/CSI-RS occasions which are closest to its Paging Occasion, with an intent to achieve time/frequency alignment just prior to their IDLE/INACTIVE page decode occasion with a minimal wakeup duration. In this case, for UEs which are transitioning from CONNECTED mode to IDLE/INACTIVE mode, since the NW is aware of the available TRS/CSI-RS configuration in the cell and the PO of the UE transitioning to IDLE/INACTIVE mode, the NW can potentially signal in RRC RELEASE the optimal configuration index that the UE needs to monitor for TRS/CSI-RS after going into IDLE/INACTIVE mode. Such kind of dedicated signalling would help the UE to acquire the optimal TRS/CSI-RS resource while transitioning from CONNECTED to IDLE/INACTIVE mode. As agreed in RAN2#113-e, this dedicated signalling is intended to work on top of the SIB signalling solution, and is not expected to work stand alone.
Observation 7 : The TRS/CSI-RS occasion can be shared across multiple IDLE/INACTIVE/CONNECTED mode UEs.
Observation 8 : UEs would monitor the TRS/CSI-RS occasion closest to their IDLE/INACTIVE Paging Occasion to help in power saving.
Proposal 5 : NW can assist the UE transitioning from CONNECTED to IDLE/INACTIVE mode, by signalling the optimal TRS/CSI-RS occasion that this UE should use (taking into account this UE PO) via RRC signalling (e.g. RRC RELEASE).
Conclusion
[bookmark: _Toc242573361]Observation 1 : Decision on having the TRS/CSI-RS configuration as part of existing / new SIB should ensure no impact to existing SIB handling and solution should be scalable for future needs if any.
Proposal 1 : Define a new SIB-X to carry the TRS/CSI-RS configuration at a cell level, to ensure backward compatibility and future proof design. 
Observation 2 : IDLE/INACTIVE UEs that are just powered on in the cell or reselected into the cell, and not entered CONNECTED mode yet in the current cell need to benefit from this shared TRS/CSI-RS configuration.
Proposal 2 : Defining the SIB-X as on-demand would help  IDLE/INACTIVE UEs that are just powered on in the cell or reselected into the cell, and not entered CONNECTE mode yet in the current cell to acquire them based on their feature support for enhanced UE power saving.
Observation 3 : TRS/CSI-RS configuration for IDLE/INACTIVE UEs is going to be sizeable, in the order of roughly 2000 bytes on an average.
Observation 4 : Current physical layer design limits the maximum SI message size to 2976 bits or 372 bytes.
Observation 5 : SI message sizing limitation imposed by physical layer would further reduce the available size to signal TRS/CSI-RS configuration if an existing SIB type is used. 
Proposal 3 : RAN2 to consider the sizing restrictions mentioned, and can choose to go with Option 3 (new SIB-X) as way forward for SIB signalling design for TRS/CSI-RS for IDLE/INACTIVE UEs.
Observation 6 : The configuration content as proposed by RAN1, would result in a need for this broadcast signalling information to be segmented across multiple segments.
Proposal 4 : Define a hard segmentation mechanism for the newly proposed SIB-X.
Observation 7 : The TRS/CSI-RS occasion can be shared across multiple IDLE/INACTIVE/CONNECTED mode UEs.
Observation 8 : UEs would monitor the TRS/CSI-RS occasion closest to their IDLE/INACTIVE Paging Occasion to help in power saving.
Proposal 5 : NW can assist the UE transitioning from CONNECTED to IDLE/INACTIVE mode, by signalling the optimal TRS/CSI-RS occasion that this UE should use (taking into account this UE PO) via RRC signalling (e.g. RRC RELEASE).

Reference
[1] Chairman Report - 3GPP TSG-RAN WG2 Meeting #113e - Electronic, 25-Jan-2021 to 05-Feb-2021

[bookmark: OLE_LINK87][bookmark: OLE_LINK88][2]  R2-2100853 - NR UE Power Save TRS/CSI-RS Signaling for IDLE/INACTIVE UEs – Apple - 3GPP TSG-RAN WG2 Meeting #113e - Electronic, 25-Jan-2021 to 05-Feb-2021

[3] RAN1 Draft Report of 3GPP TSG RAN WG1 #104-e v0.3.0
- https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_104-e/Report/Draft_Minutes_report_RAN1%23104-e_v030.zip

[4] R2-2100912 - Discussion on TRS/CSI-RS configuration of idle/inactive-mode UEs – Sony - 3GPP TSG-RAN WG2 Meeting #113e - Electronic, 25-Jan-2021 to 05-Feb-2021

[5] 3GPP TS 38.331 V16.3.1 (2021-01) – NR : RRC Protocol Specification - Release 16

[6] 3GPP TS 38.214 V16.4.0 (2021-01) – NR : Physical Layer Procedures for Data - Release 16

