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Introduction
The following was agreed in RAN1 # 107-e [1] with regards to TRS/CSI-RS occasions in idle/inactive mode:
	Agreement
For the maximum number of TRS resource sets configured by higher layer, X,
· X = 64
· FFS: the number of configured TRS resource sets is not larger than the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1
Agreement
For L1 availability indication using a bitmap, the following is supported:
· Number of bits in the bitmap, N, is up to 6 bits 
· a bit is associated with a group of TRS resource sets. The associated TRS resource sets for each bit can be based on 
· explicit configuration of TRS resource set group, where 
· each TRS resource set is configured with a ID i, with value from {0, …, N-1}, for the association with an indication bit in TRS availability indication field.
· the ith bit maps to all the TRS resource set(s) associated with ID i. 
· start of the bitmap is the first bit of the reserved bits in paging PDCCH 
· Note: It is left to RAN2 decision on whether explicit parameter is used for N or it can be implicitly determined by the TRS resource set configurations.

Agreement
The reference point for start of the validity duration is SFN of the first PF from the current default DRX cycle where UE receives the availability indication
· FFS: Whether the availability indication is transmitted [only once] during the validity duration 
Note: Qualcomm and Huawei have concern on Alt a
Agreement
For the validity duration configured by higher layer at least for paging PDCCH based L1 availability indication, support
· time unit is one default paging cycle,
· applicable values: {1, 2, 4, 8, 16, 32, [64], [128], [256],[512]}
When the validity duration is not configured, UE assumes a default time duration to be 2 default paging cycle(s):
Agreement
Confirm the following working assumption
Working Assumption
· Support paging PDCCH based availability indication of TRS/CSI-RS occasions for idle/inactive UEs.
· Support PEI based availability indication of TRS/CSI-RS occasions for idle/inactive UEs at least if PDCCH-based PEI is down-selected.



The following was agreed in RAN1 # 106bis-e [2] in connection to TRS/CSI-RS occasions in idle/inactive mode:
	Conclusion
No consensus to support SIB based signaling for availability information of TRS/CSI-RS occasions for idle/inactive UEs

Working Assumption
If TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration. 

Agreement
For L1 based availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UEs, support availability information for configured RS resources using a bitmap. where each bit indicates whether associated TRS resource(s) are available.
· support L1 availability indication at an occasion can provide availability information RS resources with QCL references not confined to be the same as for the L1 availability indication occasion
· FFS associated TRS resource(s) per bit, e.g. a bit is associated with a TRS resource set
· Bitmap size is up to X bits
· X = [6] for paging PDCCH based L1 availability indication.
· FFS X for PEI DCI based L1 availability indication
· FFS details about how to configure the DCI field: e.g. start and length of bitmap (e.g. explicitly/implicitly configured)
· for paging PDCCH based L1 availability indication, support L1 availability indication at an occasion can provide availability information for all configured RS resources
· FFS whether this needs to be supported regardless of the number of beams or for some configured RS resources
· FFS: PEI DCI provides L1 availability indication information only for RS resources with QCL references to be the same as for the L1 availability indication occasion
· FFS: indication of unavailability
 
Agreement
At least for paging PDCCH based L1 availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UEs, the L1 availability indication is valid for a time duration starting from a reference point, where
· the time duration is a validity duration configured by higher layer,
· FFS applicable values, e.g. # of DRX cycles, or multiple of default paging cycle duration (i.e. modification period)
· FFS UE doesn’t expect inconsistent L1 based indication during the time duration
· the reference point for start of the validity duration is one of the following alternatives:
· Alt1: SFN of the first PF from the next DRX cycle
· Alt2: SFN of the first PF from the current DRX cycle where UE receives the indication
· Alt3: based on SFN configured by higher layer, i.e. modification period configured as multiple of default paging cycle duration
· Alt4: start of the PF for the PO where UE receives the indication
· Note: the DRX cycle in Alt1 and Alt2 is the default paging cycle broadcast in SIB
· Note: The SFN for the first PF is for (UE mod N) = 0, and can be calculated by (SFN + PF_offset) mod T = 0
· the time duration can be optionally configured by gNB
· when the time duration is not configured, one of the following alternatives can be considered:
· Alt1: the availability indication is valid until when the UE receives another availability indication.
· Alt2: the availability indication is valid until L1 availability indication is changed by network
· Alt3: default time duration e.g. default paging cycle
· FFS whether and how to handle the miss detection issue of L1 signaling

Agreement
Configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs include a list of one or more TRS resource sets, where:
·        a TRS resource set can be configured to include
o   a set of TRS resources up to two consecutive slots,
§  Note: a TRS resource is same as Rel-15/16, i.e. a CSI-RS in a symbol.
o   at least common configuration parameters:
§  a QCL reference
§  firstOFDMSymbolInTimeDomain,
§  ‘frequencyDomainAllocation for row1’, ‘startingRB’ ,‘nrofRBs’,’powerControlOffsetSS’, periodicityAndOffset’
§  FFS
·        scramblingID,
·        a TRS resource set ID, number of slots {1, 2} or number of symbols {2, 4} if supported
·        Note: the ‘TRS resource set’ configuration is not (necessarily) identical to ‘NZP-CSI-RS-ResourceSet’ configuration for TRS in R15/16.




In this contribution, we express our views on providing configuration of CSI-RS/TRS in idle/inactive mode.
Discussion on remaining aspects of TRS availability indication and TRS configuration
Based on the following working assumption, UE is expected to receive L1 indication if TRS resource is configured. 
	Working Assumption
If TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration.



However, there are two L1 based signaling methods possible for TRS availability indication, Paging DCI based and PEI DCI based, according to the following agreement
	Agreement
Confirm the following working assumption
Working Assumption
· Support paging PDCCH based availability indication of TRS/CSI-RS occasions for idle/inactive UEs.
· Support PEI based availability indication of TRS/CSI-RS occasions for idle/inactive UEs at least if PDCCH-based PEI is down-selected.



It is possible that there can be a mix of UEs where some support PEI feature some do not. Hence, it is expected that paging DCI would include TRS availability indication field by default if SIB configures TRS resource. For a UE that supports PEI feature and if PEI includes TRS availability indication field, then the UE may obtain TRS availability information from the PEI as it is beneficial from the perspective of power savings if UE receives TRS availability indication from PEI, if PEI is configured. To this end, TRS availability indication field can be always configured in PEI, if SIB configures TRS resource. A UE receiving TRS availability information from the PEI may or may not receive the paging DCI, which may depend on whether UE receives indication from the paging indication field in PEI to monitor the PO. If the UE monitors the PO following receiving PEI, it is expected that TRS availability indication would be consistent across both DCIs.

Observation 1: A UE receiving TRS availability information from PEI DCI may or may not monitor PO, subject to the information provided by the Paging indication field in PEI DCI.
· If the UE monitors PO and receives paging DCI, it is expected that TRS availability indication would consistent across the two DCIs.

Proposal 1: If SIB configures TRS resource,
· TRS availability indication is always included in the paging DCI.  
· TRS availability indication is always included in the PEI DCI when PEI is configured.  

Proposal 2: It is expected that TRS availability indication would be consistent across PEI DCI and paging DCI received in a given DRX cycle, i.e., paging DCI would not change UE’s assumption on the availability of TRS resource indicated by PEI DCI.
 
Following has been agreed regarding validity duration and reference point for L1 availability indication.
	Agreement
The reference point for start of the validity duration is SFN of the first PF from the current default DRX cycle where UE receives the availability indication
· FFS: Whether the availability indication is transmitted [only once] during the validity duration 
Agreement
For the validity duration configured by higher layer at least for paging PDCCH based L1 availability indication, support
· time unit is one default paging cycle,
· applicable values: {1, 2, 4, 8, 16, 32, [64], [128], [256],[512]}
When the validity duration is not configured, UE assumes a default time duration to be 2 default paging cycle(s):




In our view, similar design should be adopted for PEI DCI as adopted for paging DCI. Hence, same reference point and validity duration definition/configuration is applicable for both PEI and paging DCI based indication.

Proposal 3: Same definition/configuration for validity duration and reference point is applicable to both PEI DCI and paging DCI based TRS availability indication. 

For TRS availability indication, N bit bitmap in a DCI has been agreed where N can be up to 6. Each bit is associated with a group of TRS resource sets. The interpretations of the bit value 0 and 1 are still open. We suggest the following interpretations regarding the bit values:
· Bit value 1: For each bit indicated as ‘1’ in the availability indication field, the UE assumes the corresponding TRS resource set(s) are available from the reference point until the end of the validity duration associated with the current L1 indication.
· Bit value 0: For each bit indicated as ‘0’ in the availability indication field, the UE ignores the bit and keeps the existing/current assumption on the availability of the corresponding TRS resource set(s).

Hence, if the UE receives bit value 0 following bit value 1 during a validity duration, UE would assume no change regarding availability of TRS resources, i.e., TRS resource would be available until end of the validity duration. If the UE receives bit value 1 more than once within the existing (i.e., that was initiated by a previous L1 indication) validity duration, UE may assume the corresponding TRS resource set(s) are available from the reference point until the end of the validity duration associated with the current L1 indication. In other words, validity durations associated with multiple L1 indications can overlap and current L1 indication is taken into account to identify reference point and expiry of the validity duration. This is similar for the gNB as well. In other words, from gNB’s perspective, validity of TRS resource sets for a certain duration (“validity duration”) are referenced from the slot wherein a corresponding L1 indication with bit value 1 is transmitted. This does not cause any inconsistency in UE’s assumption on the TRS availability during an existing validity duration, nor any increase in UE complexity.  Default assumption is that the group of TRS resource sets is unavailable. For example, if a UE camps on a cell and receive TRS configuration from SIB, UE would assume TRS resource sets are unavailable which can only be changed if L1 indication provides bit value 1 corresponding to one or more group of TRS resource sets.

Proposal 4: The bit value 1 and 0 in the bitmap of the TRS availability indication field have the following definitions:
 
· Bit value 1: For each bit indicated as ‘1’ in the availability indication field, the UE assumes the corresponding TRS resource set(s) are available from the reference point until the end of the validity duration associated with the current L1 indication.
· Bit value 0: For each bit indicated as ‘0’ in the availability indication field, the UE ignores the bit and keeps the existing/current assumption on the availability of the corresponding TRS resource set(s).

Proposal 5: The default assumption, i.e., before UE receives L1 availability indication after camping on a cell, is that the configured group(s) of TRS resource set(s) are unavailable. 

Regarding scrambling ID, there was debate in RAN1 # 107e whether the ID will be per TRS resource or per TRS resource set. For connected mode UE, the scrambling ID is configured per TRS resource. It was argued that idle/inactive mode TRS is borrowed from connected mode. On the other hand, it generates significant overhead if scrambling ID is configured per resource. Hence, it makes sense to have it configurable and support both configuration per TRS resource or per TRS resource set as options.

Proposal 6: One or more scrambling IDs can be configured for TRS resources within a TRS resource set.
Conclusions
In summary, we have following list of observations and proposals:

Observation 1: A UE receiving TRS availability information from PEI DCI may or may not monitor PO, subject to the information provided by the Paging indication field in PEI DCI.
· If the UE monitors PO and receives paging DCI, it is expected that TRS availability indication would consistent across the two DCIs.

Proposal 1: If SIB configures TRS resource,
· TRS availability indication is always included in the paging DCI.  
· TRS availability indication is always included in the PEI DCI when PEI is configured.  

Proposal 2: It is expected that TRS availability indication would be consistent across PEI DCI and paging DCI received in a given DRX cycle, i.e., paging DCI would not change UE’s assumption on the availability of TRS resource indicated by PEI DCI.
Proposal 3: Same definition/configuration for validity duration and reference point is applicable to both PEI DCI and paging DCI based TRS availability indication. 

Proposal 4: The bit value 1 and 0 in the bitmap of the TRS availability indication field have the following definitions:
 
· Bit value 1: For each bit indicated as ‘1’ in the availability indication field, the UE assumes the corresponding TRS resource set(s) are available from the reference point until the end of the validity duration associated with the current L1 indication.
· Bit value 0: For each bit indicated as ‘0’ in the availability indication field, the UE ignores the bit and keeps the existing/current assumption on the availability of the corresponding TRS resource set(s).

Proposal 5: The default assumption, i.e., before UE receives L1 availability indication after camping on a cell, is that the configured group(s) of TRS resource set(s) are unavailable. 
Proposal 6: One or more scrambling IDs can be configured for TRS resources within a TRS resource set.

References
[1] 3GPP RAN1 # 107-e chairman notes
[2] 3GPP RAN1 # 106bis-e chairman notes



1/12
