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1 Introduction
This document provides summary of contributions [1-23] submitted to agenda item 8.7.1.2 for RAN1#107bis-e meeting. According to the proposals in contributions [1-23], the remaining issues for supporting TRS/CSI-RS occasion(s) for idle/inactive UEs can be divided into the following parts, wherein the details are captured in Section 2 to 6, respectively:
· Section 2: TRS availability indication
· Issue 1-1: TRS availability indication during a valid duration
· Issue 1-2: Consistent TRS availability indication from PEI and paging PDCCH 
· Issue 1-3: Additional design for PEI PDCCH based TRS availability indication
· Section 3: TRS validity duration
· Issue 2-1: Confirm applicable values 
· Issue 2-2: Clarifications on reference point
· Section 4: Signalling method of TRS availability indication
· Issue 3-1: How to enable L1 based TRS availability indication 
· Issue 3-2: Default assumption of TRS availability 
· Issue 3-3: Whether support SIB based availability indication
· Section 5: TRS resources configuration 
· Issue 4-1: Determine number of TRS resources per TRS resources set 
· Issue 4-2: How to configure scrambling ID 
· Issue 4-3: Whether to reduce maximum number of TRS resource sets 
· Issue 4-4: Other potential configuration issues
· Section 6: Others
The issues in this document are color coded with High Priority, Medium Priority, or Low Priority.

Per chairman’s instruction, this document will be used for the following email discussion:
	
[107bis-e-R17-PowSav-02] Email discussion regarding TRS/CSI-RS occasions for idle/inactive UEs – Qiongjie (Samsung)
· 1st check point: January 20
· Final check point: January 25




For the first round discussion, companies are required to comment on moderator proposals or questions tagged ‘[1RD]’ before 01/18 UTC 4:00. 

2 TRS availability indication
The following were agreed regarding TRS availability indication:
	From RAN1#107-e: 
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 

From RAN1#106bis-e
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



In contributions [1-22], proposals regarding remaining issues for TRS availability indication are captured in table below:
	Huawei, HiSilicon
	Proposal 1: Availability indication with value 1 can be transmitted multiple times during the validity duration after the previous indication of value 1

Proposal 2:	Different value of availability indication filed is allowed during the validity duration, if the value ‘0’ means ‘ignored’.

Proposal 3:	Value ‘0’ of TRS availability indication means ‘ignored’.

Proposal 4:	The UE behavior on triggering validity duration is defined as
-	If there is at least one bit indicating value ‘0’ while the current UE assumption of this bit is ‘1’ (i.e. at least one bit ‘1 --> 0’), the indication is ignored;
-	Otherwise, the validity duration is extended.

Proposal 6:	Adopt text proposal 1 in section 2.1
------------------------ Start of Text Proposal 1---------------------------------------------
< Unchanged parts are omitted >
10.4B 	Indication of TRS resources
A UE in RRC_IDLE state or RRC_INACTIVE state can be provided by TRS-ResourceSetConfig a set of TRS occasions [6, TS 38.214]. If TRS-ResourceSetConfig is provided, a DCI format 2_7 with CRC scrambled by RNTI or a DCI format 1_0 with CRC scrambled by P-RNTI includes a TRS availability indication field [4, TS 38.212] that provides a bitmap to groups of TRS resource sets where the configuration of each TRS resource set includes an association to a bit of the bitmap. The UE can be additionally provided a multiple, by validityDuration, for a number of frames provided by defaultPagingCycle for TRS resource sets with indicated presence; if validityDuration is not provided, the multiple is equal to 2. A value of ‘1’ for the bitmap indicates presence of associated TRS resource sets for the multiple of the number of frames, starting from a SFN determined from  [17, TS 38.304] that corresponds to includes the [first/last] MO of a PO, where the PO frame that includes a PDCCH providing the DCI format 2_7 or the DCI format 1_0 with the TRS availability indication field indicating the TRS resource sets, where  is provided by defaultPagingCycle. UE ignores the TRS availability indication field if there is at least one bit indicating value ‘0’ while the previous indication of the bit is ‘1’.
< Unchanged parts are omitted >
--------------------------- End of Text Proposal 1--------------------------------------------

Proposal 7:	Support to only include one indication bit in TRS availability indication field in DCI format 2_7, which is associated with the same QCL reference (SSB index) of the monitoring occasion for the DCI format 2_7, in addition to the support of the same TRS availability indication field size as that in paging DCI.
-	The same association between SSBs and an indication bit is applied to both paging DCI and PEI DCI


	ZTE, 
Sanechips
	Proposal 1:	It should be clarified that whether UE can detect DCI format 2-7 for TRS availability indication without supporting paging enhancement.

Proposal 2:	The start of TRS indication in DCI format 2-7 should be explicitly configured.

Proposal 3:	The code point of “0” of the L1 based indication is interpreted as “reserved” to avoid the extension of the on-going validity time duration. 
Observation 1: 	The drawback of interpreting the code point of “0” of the L1 based indication as “reserved” is that for the UEs which newly camp on the cell cannot use TRS for sync even though the TRS is transmitted by NW.

Proposal 4:	The transmission times of availability indication during the validity duration depend on NW implementation.

Proposal 5:	A UE does not expect to receive inconsistent TRS availability indication from PEI and paging PDCCH within a paging cycle.


	Vivo
	Proposal 1:  If L1 availability indication is enabled, and if PEI is configured, availability indication is provided in both PEI and paging DCI.

Observation 1: PO for a UE can be located in the first frame of a DRX cycle, and PEI is offset to PO in frame level, which lead to the frame for PEI may be in previous DRX cycle of the associated paging PDCCH.

Proposal 3:  Availability indication can be transmitted multiple times during the validity duration.

Proposal 4: For PEI based availability indication, the reference time of the start of validity duration follows the reference time for the associated monitoring occasion for the paging DCI, i.e., UE assumes the L1 availability is detected in the associated paging DCI when determine the starting time of validity duration.
-	Adopt the TP in Annex of R1-2200084.
10.4B	Indication of TRS resources
A UE in RRC_IDLE state or RRC_INACTIVE state can be provided by TRS-ResourceSetConfig a set of TRS occasions [6, TS 38.214]. If TRS-ResourceSetConfig is provided, a DCI format 2_7 with CRC scrambled by RNTI or a DCI format 1_0 with CRC scrambled by P-RNTI includes a TRS availability indication field [4, TS 38.212] that provides a bitmap to groups of TRS resource sets where the configuration of each TRS resource set includes an association to a bit of the bitmap. The UE can be additionally provided a multiple, by validityDuration, for a number of frames provided by defaultPagingCycle for TRS resource sets with indicated presence; if validityDuration is not provided, the multiple is equal to 2. A value of ‘1’ for the bitmap in the DCI format 1_0 with the TRS availability indication field indicates presence of associated TRS resource sets for the multiple of the number of frames, starting from a SFN determined from  [17, TS 38.304] that corresponds to the frame that includes a PDCCH providing the DCI format 2_7 or the DCI format 1_0 with the TRS availability indication field indicating the TRS resource sets, where  is provided by defaultPagingCycle. A value of ‘1’ for the bitmap in the DCI format 2_7 indicates presence of associated TRS resource sets for the multiple of the number of frames, starting from a SFN determined from  [17, TS 38.304] that corresponds to the frame that includes a PDCCH format 1_0 associated with the DCI format 2_7.


	TCL
	Proposal 1: Support the same principle/mechanism for TRS availability indication of paging PDCCH and PEI based signalling. PEI DCI should not be restricted to the availability indication of only those RS resources, which have the same QCL reference as L1 availability indication.  

Proposal 2: The number of transmissions of availability indication during the validity duration can be up to the gNB Implementation. 

	Spreadtrum
	Proposal 2: There is no need to specify that the availability indication is transmitted only once during the validity duration.


	CATT
	Proposal 3: The size and content of TRS availability indication field of DCI format 2_7 should be same as that of the paging DCI.

Proposal 5: Inconsistent L1 based indication during the time duration should not be supported for small validity duration length.

Proposal 6: The following scheme can be used for support of TRS availability indication in validity duration:
•	gNB transmits unavailability indication in validity duration.
-	gNB should ensure presence of TRS at configured occasion(s) before transmitting unavailability indication to UE during validity duration.

Proposal 7: PEI based availability indication should have same reference point and validity duration length with that of its associated paging DCI


	OPPO
	10.4B	Indication of TRS resources
A UE in RRC_IDLE state or RRC_INACTIVE state can be provided by TRS-ResourceSetConfig a set of TRS occasions [6, TS 38.214]. If TRS-ResourceSetConfig is provided, a DCI format 2_7 with CRC scrambled by PEI-RNTI or a DCI format 1_0 with CRC scrambled by P-RNTI includes a TRS availability indication field [4, TS 38.212] that provides a bitmap to groups of TRS resource sets where the configuration of each TRS resource set includes an associationId i which indicate the association to the ith a bit of within the bitmap. The UE can be additionally provided a multiple, by validityDuration, for of a number of frames provided by defaultPagingCycle for TRS resource sets with indicated presence; if validityDuration is not provided, the multiple is equal to 2. A value of ‘1’ for the bitmap indicates presence of associated TRS resource sets for the multiple of the number of frames, starting from a SFN determined from  [17, TS 38.304] which is the first that corresponds to the frame within the default DRX cycle that includes a PDCCH providing the DCI format 2_7 or the DCI format 1_0 with the TRS availability indication field indicating the TRS resource sets is received, where  is provided by defaultPagingCycle.	
****************** End of text Proposal***************************************

	Sony
	

	Intel
	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).


	Xiaomi
	Proposal 3: For L1 indication configuration in paging DCI and PEI,
Alt 1: UE does not expect L1 TRS availability indication is configured both in paging DCI and PEI. 
Alt 2: If L1 TRS availability indication is configured both in paging DCI and PEI, for UE monitoring PEI, UE would acquire L1 indication in PEI and ignore L1 indication in paging DCI.

Proposal 4: L1 indication can be transmitted multiple times during validity duration.

Proposal 5:  For a TRS resource set group that is indicated available, during its validity time, if another L1 TRS availability indication is detected and bit “1” is indicated for the TRS resource set group, the validity time of the TRS resource set group is extended; if bit “0” is indicated for the TRS resource set group, the validity time of the TRS resource set group is not extended.


	CMCC
	Proposal 1. The availability indication can be transmitted more than once during the validity duration. For value ‘0’, UE assumes the TRS is not present, and for value ‘1’, UE assumes the TRS is present for the validity duration if it is not changed to value ‘0’ during the validity duration.

	Panasonic
	Proposal 2: To extend the current agreement to support unavailability indication by the following:
· For L1 based availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UEs, support availability and unavailability information for configured RS resources using a bitmap, where each bit indicates whether associated TRS resource(s) are available or not by ‘1’ and ‘0’.

Proposal 3: To monitor the PEI-based L1 indication is up to UE implementation

Proposal 4: No need to specify the availability indication is transmitted only once during the validity duration.

Proposal 6: No need to limit the UE assumption on whether UE expects inconsistent L1 based indication during the validity time duration.

	Samsung
	Proposal 2: L1 availability indication based on DCI format 2_7 and paging DCI are enabled simultaneously, and UE expects the same indication content and validity duration if TRS availability is transmitted in both

Proposal 3: A UE can receive a TRS availability indication before the expiration/end of validity duration associated with previous TRS availability indication 
•	if the bitmap of the new TRS availability indication field is all “0s”, the UE ignores the TRS availability indication field; otherwise, the UE assumes the new TRS availability indication field overwrites the previous TRS availability indication
•	Adopt TP#1 for TS 38.213


	Apple
	Proposal 4: It is supported that another availability indication is received before the end of a previous validity duration.
•	Bit ‘1’ means that the corresponding TRS configuration(s) are available in the corresponding validity duration, while bit ‘0’ is ignored.


	InterDigital 
	Proposal 1: PEI availability information is the same as the paging PDCCH availability information

Proposal 2: The same availability information should be transmitted in all paging PDCCH occasions in a validity duration.


	Sharp
	Proposal 4: Support providing availability indication via PEI for RS resources with the same QCL references
  
Proposal 5: TRS availability indications in PEI-DCI should have higher priority than the availability info in paging PDCCH


	LG
	

	Ericsson
	Proposal 2 	For supporting TRS availability in the PEI DCI, following is supported : 
a.	Configuration of the bitfield within the DCI via an explicitly configured start position 
b.	Configuration of separate validity time value for PEI DCI (vs Paging DCI).
c.	Reference point is the SFN of the first PF associated with the default paging cycle for which UE receives PEI


	Qualcomm
	Proposal 2: Network configures the start bit location of the TRS availability bitmap in PEI PDCCH in TRS configuration.

Observation 2: It is an unnecessary waste of signaling if the TRS availability indication is transmitted only once during the validity duration, e.g., by transmitting all 0 bits in the other bitmap in PEI and paging PDCCHs.

Observation 3: The validity duration of TRS availability indication with floating start does not solve the missed detection problem.

Observation 4: Validity duration is intended to avoid a prolonged transmission of the TRS if network does not have PEI or paging PDCCH to terminate the transmission of the TRS when no UE is paged for a long time. Consistency of TRS availability information is the result of the validity duration if no more TRS availability indication is received before the expiration of the validity duration. There is no need to force the consistency on a new TRS availability indication before the expiration of the validity duration.

Proposal 4: UE follows the last received TRS availability information until validity duration for this indication signaling expires or UE receives another TRS availability indication, whichever occurs to the UE first.


	MediaTek
	

	Nokia
	Observation: From UE perspective there does not appear to be inconsistency in TRS availability based on L1 availability indication.

Observation: If PO and associated PEI fall to different default paging cycles, the L1 availability indication could be different in the paging DCI and PEI.

Observation: Having different L1 indication value in paging DCI and associated PEI would not cause any UE ambiquity as UE can determine the availability assumption based on the latest L1 availabilty indication with value ‘1’.



	Nordic
	Proposal-1: When UE receives a first indication indicating TRS is present within a DRX cycle and later receive a second indication indicating that TRS are not present within the DRX cycle, a UE assumes that TRS is present in the DRX cycle.

Proposal-5: The same DCI field (as in Paging DCI) is present also in PEI, except that validation is determined based on DRX cycle of associated PO
•	UE expects that PEI and associated PO would have consistent indication.
•	DCI field is present in PEI when its payload-position is configured by gNB in PEI DCI format.


	Lenovo
	Observation 1: If TRS availability indications in paging DCI are transmitted in multiple paging cycles within a validity duration, different UEs detecting paging DCI in different paging cycles would differently interpret a validity interval for the TRS availability indication.
Proposal 2: TRS availability indication is transmitted only in one default DRX cycle within a validity duration of the TRS availability indication.




According to the above proposals, the remaining issues regarding TRS availability indication include:
· Issue 1-1: TRS availability indication during a valid duration
· Issue 1-2: Consistent TRS availability indication from PEI and paging PDCCH 
· Issue 1-3: Additional design for PEI PDCCH based TRS availability indication

2.1 <1st round discussion>
Companies views regarding Issue 1 from contributions [1-23] were summarized in sub-sections below:
Issue 1-1: Availability indication during a validity duration
Open problems:
· Whether the availability indication is transmitted [only once] during the validity duration
· If not, UE can receive new TRS availability indication before the expiration/end of validity duration associated with previous TRS availability indication, then  
· Whether the new availability indication can be same or different from previous availability indication
· Whether the reference point of validity duration slide/extend/restart simultaneously or independently for all groups of TRS resource sets
· Whether and how to keep consistent availability information between new TRS availability indication and previous TRS availability indication 
· Whether to support unavailability indication or clarify bit “0” in TRS availability indication field 

Potential solutions:
Based on the proposals in Section 2, there are the following are alternatives proposed companies to resolve issue 1-1. 
· Alt1: UE can receive new TRS availability indication before the expiration/end of validity duration associated with previous TRS availability indication 
· Alt1-1: the new TRS availability indication can be same or different from previous TRS availability indication. 
· Bit ‘1’ means that the corresponding TRS configuration(s) are available in the corresponding validity duration, while bit ‘0’ is ignored
· Alt1-2: Availability indication with value 1 can be transmitted multiple times during the validity duration after the previous indication of value 1.
· If there is at least one bit indicating value ‘0’ while the current UE assumption of this bit is ‘1’ (i.e. at least one bit ‘1 --> 0’), the indication is ignored
· Otherwise, the validity duration is extended
· Value ‘0’ of TRS availability indication means ‘ignored’
· Alt1-3: For value ‘0’, UE assumes the TRS is not present, and for value ‘1’, UE assumes the TRS is present for the validity duration if it is not changed to value ‘0’ during the validity duration.
· Alt1-4: UE ignores the new TRS availability indication if it has bitmap of all “0s”, otherwise the new TRS overwrites the previous TRS availability indication
· Alt1-5: UE follows the last received TRS availability information until validity duration for this indication signaling expires or UE receives another TRS availability indication, whichever occurs to the UE first.
· Alt2: UE can’t receive new TRS availability information before the expiration/end of validity duration associated with previous TRS availability indication
· the new TRS availability indication field if received has bitmap of all “0s” 

Motivations
· for Alt1, may include
· To allow UE who newly enters a cell or UEs miss detect previous availability to utilize the TRS occasions in the cell for power saving 
· It is an unnecessary waste of signaling if the TRS availability indication is transmitted only once during the validity duration
· for Alt2, may include
· Only consistent TRS availability information can be transmitted before the validity duration expires to avoid
· miss detection problem
· different UEs detecting paging DCI in different paging cycles would differently interpret a validity interval for the TRS availability indication
· To avoid NW overhead for different TRS availability indications

[1RD] 
Please a) update or provide your views for alternative(s) you support to resolve open problems for issue 1-1
	Support 
	Companies

	Alt1-1
	Apple, ZTE, [vivo, TCL, Spreadtrum], Intel, Xiaomi

	Alt1-2
	HW

	Alt1-3
	CMCC, Panasonic

	Alt1-4
	Samsung


	Alt1-5
	Qualcomm

	Alt2
	CATT, Lenovo

	Others
	



and, b) provide additional comments (e.g. justifications/clarification, concerns, or solutions to open problems) below.
	Company
	Comments 

	
	

	
	

	
	



Issue 1-2: Consistent availability indication from PEI and paging PDCCH
Open problems:
· Whether UE can detect DCI format 2-7 for TRS availability indication without supporting paging enhancement.
· Whether UE expects the availability indication is provided in both PEI and paging DCI, or paging DCI only, or PEI only
· FFS a UE does not expect to receive inconsistent TRS availability indication from PEI and paging PDCCH within a paging cycle
· How to keep consistent start of validity duration when PEI-O and PO are not within the same default DRX cycle

Potential solutions:
Based on the proposals in Section 2, the following were proposed solutions/clarifications to support both PEI and paging PDCCH based TRS availability indication
· P1: If L1 availability indication is enabled, and if PEI is configured, availability indication is provided in both PEI and paging DCI.
· P2: A UE does not expect to receive inconsistent TRS availability indication from PEI and paging PDCCH within a paging cycle
· P3: For PEI based availability indication, the reference time of the start of validity duration follows the reference time for the associated monitoring occasion for the paging DCI

[1RD] 
Please a) update or provide your views about whether or not to support or further discuss the proposals. 
	Proposals
	Companies

	P1
	Yes: Vivo, Spreadtrum 
No: Xiaomi

	P2
	Yes: ZTE, Intel, InterDigital, Samsung, Spreadtrum
No: Sharp

	P3
	Yes: Vivo, CATT, Nordic
No: Intel, Ericsson

	Others
	


and, b) provide additional comments (e.g. justifications/clarification, concerns, or solutions to open problems) below
	Company
	Comments 

	
	

	
	

	
	



Issue 1-3: Additional design for PEI PDCCH based TRS availability indication 
Based on the proposals in Section 4, the following were proposed regarding additional design of TRS availability indication field in DCI format 2_7:
· P1: Support to only include one indication bit in TRS availability indication field in DCI for-mat 2_7, which is associated with the same QCL reference (SSB index) of the monitoring occasion for the DCI format 2_7, in addition to the support of the same TRS availability indication field size as that in paging DCI.
· P2: The start of TRS indication field in DCI format 2-7 should be explicitly configured
· P3: Support configuration of separate validity time value for PEI DCI (vs Paging DCI)

[1RD] 
Please a) update or provide your views about whether to support or further discuss the proposals. 
	Proposals
	Companies

	P1
	Yes: HW, Sharp
No: TCL

	P2
	Yes: ZTE, Ericsson, QC, Nordic
No:

	P3
	Yes: Ericsson
No:

	Others
	



and, b) provide additional comments below
	Company
	Comments 

	
	

	
	

	
	





3 TRS Validity duration 
The following were agreed regarding validity time for L1 based availability indication:
	From RAN1#107-e: 

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 contributions [1-24], proposals regarding the validity time for L1 based availability indication are captured in table below:
	Huawei, HiSilicon
	Proposal 5:	The reference point for start of the validity duration is SFN of the first PF from the current default DRX cycle corresponding the first or last MO of the PO/PEI-O where UE receives the availability indication.

	ZTE, 
Sanechips
	


	Vivo
	Proposal 2: Validity duration with {64, 128, 256, 512} default paging cycles should be supported.

	TCL
	

	Spreadtrum
	

	CATT
	Proposal 4: The Applicable values of 64, 128, 256, and 512 should be supported for configuration of validity duration.

	OPPO
	

	Sony
	

	Intel
	

	Xiaomi
	

	CMCC
	

	Panasonic
	Proposal 5: For the validity duration configured by higher layer at least for paging PDCCH based L1 availability indication, support applicable values: {1, 2, 4, 8, 16, 32, 64, 128, 256, 512}.


	Samsung
	Proposal 7: Confirm the following WA on the applicable values for validity duration configured by higher layer
· [64], [128], [256], [512]


	Apple
	

	InterDigital 
	

	Sharp
	

	LG
	Proposal 2: Applicable values for the validity duration larger than 32 are not supported.

	Ericsson
	Proposal 1	For L1-based TRS availability indication, the supported values for validity timer are {1, 2, 4, 8, 16, 32, 64, 128, 256, 512}.

1. [bookmark: _Toc92802405]Adopt TP2 related to 38.213 subclause indication of TRS resources. 
<begin TP2>
[bookmark: _Toc92093865]10.4B	Indication of TRS resources
A UE in RRC_IDLE state or RRC_INACTIVE state can be provided by TRS-ResourceSetConfig a set of TRS occasions [6, TS 38.214]. If TRS-ResourceSetConfig is provided, a DCI format 2_7 with CRC scrambled by RNTI or a DCI format 1_0 with CRC scrambled by P-RNTI includes a TRS availability indication field [4, TS 38.212] that provides a bitmap to groups of TRS resource sets where the configuration of each TRS resource set group includes an association to a bit of the bitmap. The UE can be additionally provided a multiple, by validityDuration, for a number of frames provided by defaultPagingCycle for TRS resource sets with indicated presence; if validityDuration is not provided, the multiple is equal to 2. A value of '1' for the bitmap indicates presence of TRS in associated TRS resource sets for the multiple of the number of frames, starting from a SFN determined from  [17, TS 38.304] that corresponds to the frame default DRX cycle that includes a PDCCH providing the DCI format 2_7 or the DCI format 1_0 with the TRS availability

	Qualcomm
	Observation 1: Without application delay, the reference point for the start of the validity duration agreed in RAN1 #107-e is non-causal. The UE may use noise to update its tracking loops before it receives a new availability indication that switches an available TRS to unavailable.

Proposal 3: Define a time offset or application delay on top of the reference point for the start of the validity duration for the TRS availability indication.

	MediaTek
	Proposal 4: Application delay of TRS availability indication, [5] ms, is introduced.
Proposal 5: Adopt the following text proposal in Section 10.4B of TS 38.213:
	<Unchanged parts are omitted>

The UE can be additionally provided a multiple, by validityDuration, for a number of frames provided by defaultPagingCycle for TRS resource sets with indicated presence; if validityDuration is not provided, the multiple is equal to 2. A value of ‘1’ for the bitmap indicates presence of associated TRS resource sets for the multiple of the number of frames, starting from a SFN determined from (SFN+PF_offset)modT=0 [17, TS 38.304] that corresponds to the frame that includes a PDCCH providing the DCI format 2_7 or the DCI format 1_0 with the TRS availability indication field indicating the TRS resource sets, where T is provided by defaultPagingCycle.  The UE is not expected to receive the indicated TRS resources set within application delay of 5 ms after TRS availability indication.

<Unchanged parts are omitted>




	Nokia
	Proposal-2: It is up to RAN2 whether [64], [128], [256],[512] DRX cycle long Idle TRS validation windows are supported.


	Nordic
	



According to the above proposals, the remaining issues regarding validity duration for L1 based TRS availability indication include:
· Issue 2-1: Confirm applicable values 
· Issue 2-2: Clarifications on reference point

3.1 <1st round discussion>
Companies views regarding Issue 2-1/2-2 from contributions [1-23] were summarized in sub-sections below:
Issue 2-1: Confirm applicable values 
Open problem:
· whether or not to confirm WA from RAN1#107-e to support applicable values of [64], [128], [256], [512]. 

The following proposal is drafted based on the majority view to confirm the larger applicable values. 
	
[1RD] 
Proposal 2-2 (v0)
The applicable values:{64, 128, 256, 512} should be supported for the validity duration configured by higher layer,  




Please a) update or provide your views about whether or not to support proposal 2-2 (v0)
	Support 
	Companies

	Yes 
	Vivo, CATT, Panasonic, Samsung, Ericsson

	No
	LG

	Up to RAN2
	Nokia



and, b) provide additional comments (e.g. concerns, modifications), if any, below
	Company
	Comments 

	
	

	
	

	
	



Issue 2-2: Clarification on reference point
Based on the proposals in Section 3, the following were proposed by companies about clarification on reference point for TRS availability indication
· P1: The reference point for start of the validity duration is SFN of the first PF from the current default DRX cycle corresponding the [first/last] MO of the PO/PEI-O where UE receives the availability indication.
· P2: Define a time offset or application delay on top of the reference point for the start of the validity duration for the TRS availability indication.

[1RD] 
Please a) update or provide your views about whether or not to support or further discuss the proposals above. 
	Proposals
	Companies

	P1
	Yes: HW
No: 

	P2
	Yes: QC, MediaTek 
No:



and, b) provide additional comments, if any, below
	Company
	Comments 

	
	

	
	

	
	




4 Signalling method of TRS availability indication
The following were agreed regarding enabling/disabling L1 availability indication
	From RAN1#106bis-e:
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. 

From RAN1#107-e:
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.



In contributions [1-24], proposals regarding remaining issues for enabling of L1 availability indication are captured in table below:
	Huawei, HiSilicon
	

	ZTE, 
Sanechips
	

	Vivo
	

	TCL
	Proposal 3: Support SIB based signaling for availability indication of TRS occasions to the idle/inactive UEs.

Proposal 4: SIB based singling and L1 based signaling can be configure simultaneously via SIB_X or Pre-Configuration.

Proposal 5: Consider a NewBitField of size one bit in the SIB_X to enable/disable SIB based or L1 based signaling of TRS availability indication

	Spreadtrum
	Observation 1: The PEI based availability indication may have function overriding the paging DCI based availability indication.

Observation 2: If the PEI based availability indication is disabled by RRC signaling, UE may still monitor PEI for availability indication indirectly.

Proposal 1: The PEI based availability indication can be enabled/disabled by RRC signaling

	CATT
	Proposal 1: The TRS availability indication field should be included in both DCI format 2_7 and paging DCI or paging DCI only.

Proposal 8: An 1-bit explicit indication of enable/disable L1 signaling for TRS/CSI-RS availability indication can be configured together with TRS/CSI-RS resource configuration in SIB-X.

Observation 1: TRS availability should not change frequently by L1 based signaling to achieve the power saving gain.

Observation 2: There are at least following problems for L1 based availability indication.
-	It is difficult to provide persistent availability indication in the practical system for L1 signalling.
-	UE does not know which beam (SSB) is under covered after waking up from deep sleep, which will have a significant impact on  performance of paging reception, network energy saving and system overhead.
-	Current L1 based availability indication mechanism cannot provide temporary TRS for IDLE UE with eDRX> 8 or [128] hyper frames.
-	The inherent miss detection issue of L1 based availability indication will create misalignment between gNB and UE’s understandings on the availability of TRS/CSI-RS.

Observation 3: Compared with L1 signaling, SIB based availability indication of TRS/CSI-RS at a given cell for IDLE/Inactive mode UE can provide affirmative TRS/CSI-RS resource availability to achieve UE power saving gain and no additional signaling overhead.

Proposal 9: The availability of TRS/CSI-RS at a given cell should be indicated to the UE by SIB-based signaling, which is indicated by the presence/absence of SIB-X.


	DOCOMO
	Proposal 1: Confirm the following working assumption: 
If TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration.

	OPPO
	

	Sony
	

	Intel
	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 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. 
 

	Xiaomi
	Proposal 1: The availability of TRS/CSI-RS can be implicitly indicated by the existing of the TRS/CSI-RS configuration in SIB if L1 TRS availability indication is not configured.

Proposal 2: If L1 indication is configured, before UE receive a first L1 indication after entering a cell, UE should assume the TRS/CSI-RS for idle is not available.

Proposal 6: If L1 TRS availability indication is configured, and during the validity time, the TRS resource configuration is changed by SI update procedure, before UE detects a following L1 TRS availability indication, all TRS resources are assumed as unavailable.


	CMCC
	

	Panasonic
	Proposal 1: Confirm the working assumption that if TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration.  


	Samsung
	Proposal 1: Deprioritize the discussion on SIB based availability indication.

	Apple
	

	InterDigital 
	

	Sharp
	

	LG
	Proposal 1: Confirm the working assumption regarding enabling L1 based availability indication
· If TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration.


	Ericsson
	

	Qualcomm
	

	MediaTek
	[bookmark: _Ref83959630][bookmark: _Ref92724295]Proposal 6: Confirm the following working assumption:
	 Working Assumption
If TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration.



Proposal 7: Introduce a RRC parameter ‘AvalIndDCIFormat’ to select the DCI format for the L1-based available indication.

[bookmark: _Ref92736413]Proposal 8: Adopt the following text proposal in Section 10.4B of TS 38.213: 

	[bookmark: _Ref71648137]<Unchanged parts are omitted>

A UE in RRC_IDLE state or RRC_INACTIVE state can be provided by TRS-ResourceSetConfig a set of TRS occasions [6, TS 38.214]. If TRS-ResourceSetConfig is provided, a DCI format 2_7 with CRC scrambled by RNTI or a DCI format 1_0 with CRC scrambled by P-RNTI, provided by TRS-AvalIndDCIFormat, to carry includes a TRS availability indication field [4, TS 38.212] that provides a bitmap to groups of TRS resource sets where the configuration of each TRS resource set includes an association to a bit of the bitmap. 
<Unchanged parts are omitted>




	Nokia
	Proposal: Discuss whether L1 availability indication needs to be always configured also to PEI when TRS occasions are configured.


	Nordic
	



According to the above proposals, the remaining issues regarding enabling of L1 based availability indication include:
· Issue 3-1: How to enable L1 based TRS availability indication 
· Issue 3-2: Default assumption of TRS availability 
· Issue 3-3: Whether support SIB based availability indication

4.1 <1st round discussion>
Companies views regarding Issue 4 from contributions [1-23] were summarized in sub-sections below:
Issue 3-1: How to enable L1 based TRS availability indication
Open problems:
· Whether or not to confirm the following working assumption
Working Assumption
If TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration. 
· Whether and how to enable PEI PDCCH and paging PDCCH based TRS availability indication at the same time or separately


Potential solutions:
· Alt1: Confirm the working assumption
· Alt2: An 1-bit explicit indication of enable/disable L1 signaling for TRS/CSI-RS availability indication can be configured together with TRS/CSI-RS resource configuration in SIB-X
· Alt3: 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
· Alt4: Introduce a RRC parameter ‘AvalIndDCIFormat’ to select the DCI format for the L1-based available indication.
· Alt5: The PEI based availability indication can be enabled/disabled by RRC signaling
[1RD] 
Please a) update or provide your views for alternative(s) you support to resolve issue 4-1.   
	Support 
	Companies

	Alt1
	DOCOMO, Intel, Panasonic, LG, MediaTek

	Alt2
	TCL, CATT

	Alt3
	Intel

	Alt4
	MediaTek

	Alt5
	Spreadtrum



and, b) provide additional comments below
	Company
	Comments 

	
	

	
	

	
	



Issue 3-2: Default assumption of TRS availability 
Based on the proposals in Section 5, the following were proposed by companies regarding the default assumption of TRS availability
· P1: If L1 TRS availability indication is enabled, before UE receives a L1 availability indication after camping on a cell, the UE assumes the configured group(s) of TRS resource set(s) are unavailable
· P2: If L1 TRS availability indication is configured, and during the validity time, the TRS resource configuration is changed by SI update procedure, before UE detects a following L1 TRS availability indication, all TRS resources are assumed as unavailable.

[1RD] 
Please a) update or provide your views about whether to support or further discuss the proposals. 
	Proposals
	Companies

	P1
	Yes: Intel, Xiaomi
No: 

	P2
	Yes: Xiaomi
No:

	Others
	



and, b) provide additional comments, if any, below
	Company
	Comments 

	
	

	
	

	
	



Issue 3-3: Whether support SIB based availability indication
We have conclusion from RAN1#106bis-e that no consensus to support SIB based availability indication. However, there are several proposals on supporting SIB based availability indication as captured in Section 5. 
· P1: Support SIB based signaling for availability indication of TRS occasions to the idle/inactive UEs.

[1RD] 
Please a) update or provide your views for whether to support or discuss the proposal.   
	Proposal 
	Companies

	P1
	Yes: TCL, CATT, Xiaomi
No:



and, b) provide additional comments (e.g. justification, concern) below
	Company
	Comments 

	
	

	
	

	
	




5 TRS resources configuration
The following were agreed in RAN#107-e regarding configuration of TRS resources for idle/inactive UEs:
	From RAN1#107-e:
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



The following were discussed in RAN#107-e but not handled online due to time limitation:
	From RAN1#107-e:
FL Proposal 4-1 (v9) 
Support a configuration parameter for the number of, X, TRS resources for a TRS resource set.
· applicable values for X: {2, 4}
One or more scrambling IDs is configured for TRS resources within a TRS resource set.
· If only a single TRS resource is configured with scrambling ID, it applies to all the TRS resources.
· Otherwise, the number of scrambling IDs is equal to the number of TRS resources, where the scrambling ID is configured per TRS resource.




In contributions [1-24], proposals regarding the TRS availability indication in DCI format 2_7 are captured in table below:
	Huawei, HiSilicon
	Proposal 8:	For TRS configuration
-	Support a configuration parameter for the number of, X, TRS resources for a TRS resource set.
i.	applicable values for X: {2, 4}
-	One or more scrambling IDs is configured for TRS resources within a TRS resource set.
i.	If only a single TRS resource is configured with scrambling ID, it applies to all the TRS resources.
ii.	Otherwise, the number of scrambling IDs is equal to the number of TRS resources, where the scrambling ID is configured per TRS resource.


	ZTE, 
Sanechips
	Observation 2: 	The number of configured TRS resource sets can be larger than the number of actual transmitted SSB.

Proposal 6:	The scramblingID is configured per TRS resource set.

Observation 3: 	At least for FR2, the number of slots is needed to distinguish the TRS resource set with one or two slots.
Proposal 7:	At least for FR2, the number of slots is configured per TRS resource set.

Observation 4: 	The parameter of periodicityAndOffset only determines TRS transmission occasion in one slot within a periodicity. However, one TRS resource set for idle/inactive state UE may comprise TRS occasions in one or two slots.
Proposal 8:	The parameter of periodicityAndOffset is used to determine the location of the first slot of TRS resource set.



	Vivo
	Proposal 5: The number of configured TRS resource sets can be larger than the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1.



	TCL
	

	Spreadtrum
	

	CATT
	Proposal 10: TRS/CRS-RS resource/resource set configuration should meet the requirement of SIB message size limit.

Proposal 11: Scrambling ID should be common parameters of the TRS resource set to meet the requirement of SIB message size limit. 

Proposal 12: Slot number of the TRS resource set should be indicated implicitly, i.e., slot number=2 for FR1 and slot number=1 for FR2.

Proposal 13: The following TRS resource set configuration parameters: startingRB, nrofRBs, periodicity and validity duration and TRS resource set group ID could be common for all the TRS resources sets.

	DOCOMO
	
Text proposal 1:
-------------------------- Start of Text Proposal for TS 38.214 --------------------------
<Unchanged parts omitted>
[bookmark: _Toc11352099][bookmark: _Toc20317989][bookmark: _Toc27299887][bookmark: _Toc29673152][bookmark: _Toc29673293][bookmark: _Toc29674286][bookmark: _Toc36645516][bookmark: _Toc45810561][bookmark: _Toc91695428]5.1.6.1.1	CSI-RS for tracking
...
Each NZP CSI-RS resource, defined in Clause 7.4.1.5.3 of [4, TS 38.211], is configured by the higher layer parameter [TRS-ResourceSet] with the following restrictions for a UE in RRC_IDLE or RRC_INACTIVE:
-	the time-domain locations of the two CSI-RS resources in a slot, or of the four CSI-RS resources in two consecutive slots (which are the same across two consecutive slots), is one of



-	, , or for frequency range 1 and frequency range 2,







-	, , , , ,  or  for frequency range 2.
-	where the first symbol location in a slot is indicated by firstOFDMSymbolInTimeDomain in the [TRS-ResourceSet] and the second symbol location in a slot is firstOFDMSymbolInTimeDomain + 4

-	a single port CSI-RS resource with density  given by Table 7.4.1.5.3-1 from [4, TS 38.211].
-	the bandwidth and the frequency location of the NZP CSI-RS resource, is given by the higher layer parameter [nrofRBs], [startingRB] and [frequencyDomainAllocation] in a [TRS-ResourceSet] and applies to all resources in a [TRS-ResourceSet]. The [frequencyDomainAllocation] configuration is not restricted by initial DL BWP.
-	UE is not required to receive TRS occasions outside the initial DL BWP.


-	the periodicity and slot offset for periodic NZP CSI-RS resources, is given by the higher layer parameter periodicityAndOffset configured by a [TRS-ResourceSet], is one of slots where 10, 20, 40, or 80 and where µ is defined in Clause 4.3 of [4, TS 38.211], applies to all resources in a [TRS-ResourceSet].

-	the UE does not expect the [TRS-ResourceSet] to be configured with the periodicity of  slots if the bandwidth of NZP CSI-RS resource is larger than 52 resource blocks.
[bookmark: _Hlk86149805]-	the UE may assume the sub-carrier spacing of the NZP CSI-RS resources configured by [TRS-ResourceSet] to be same as the sub-carrier spacing of the initial DL BWP.
[bookmark: _Hlk86149878]-	powerControlOffsetSS given by a [TRS-ResourceSet] applies to all resources in a [TRS-ResourceSet].
-	the QCL information for periodic NZP CSI-RS resources, is given by the higher layer parameter ssb-Index configured by a [TRS-ResourceSet], is a SS/PBCH block, applies to all resources in a [TRS-ResourceSet].
-	the UE may assume the following quasi co-location type(s):
-	'typeC' with an SS/PBCH block and, when applicable, 'typeD' with the same SS/PBCH block.
　-　One or more scrambling IDs is configured for TRS resources within a TRS resource set.
        If only a single TRS resource is configured with scrambling ID, it applies to all the TRS resources.　Otherwise, the number of scrambling IDs is equal to the number of TRS resources, where the scrambling ID is configured per TRS resource.
<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.214 --------------------------

	OPPO
	

	Sony
	

	Intel
	Proposal 6: One or more scrambling IDs can be configured for TRS resources within a TRS resource set.

	Xiaomi
	

	CMCC
	Proposal 2. Both four periodic TRS resources in two consecutive slots and two periodic TRS resources in one slot can be configured to RRC_IDLE/INACTVE UEs for FR1.

	Panasonic
	Proposal 7: The maximum number of configured TRS resource sets is 64 and no need to limit by the number of actual transmitted SSBs in ssb-PositionsInBurst.

	Samsung
	Proposal #4: Support a configuration parameter for the number of, X, TRS resources for a TRS resource set with applicable values for X: {2, 4}
· Adopt TP#2 for TS 38.214

Proposal 5: One or more scrambling IDs is configured for a TRS resource set.
· -       Adopt TP #3 for TS 38.214

Proposal 6: the number of configured TRS resource sets is not larger than the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1
· adopt value range: up to ssb-PositionsInBurst TRS-ResourceSet for TRS-ResourceSetConfig in TS 38.331.


	Apple
	Proposal 1: Support a configuration parameter for the number of TRS resources X for a TRS resource set.
•	applicable values for X: {2, 4}

Proposal 2: One or more scrambling IDs is configured for a TRS resource set.
•	If a single scrambling ID is configured, it applies to all the TRS resources.
•	Otherwise, the number of scrambling IDs is equal to the number of TRS resources, where each scrambling ID corresponds to one TRS resource.

Proposal 3: Further consider introducing common parameters (e.g., starting RB and nrofRBs) for multiple/all TRS resource sets to reduce the signaling overhead.


	InterDigital 
	

	Sharp
	Proposal 1: Support more TRS resource set configurations than the number of actual transmitted SSBs

Proposal 2: Support using offset values to configure multiple scrambled IDs in a resource set

Proposal 3: Support using one bit to indicate the number of the resources in one set for FR2 band

	LG
	

	Ericsson
	
1. [bookmark: _Toc87041383][bookmark: _Toc92802394][bookmark: _Toc86840092]For configuration of TRS occasions in FR1, there is no need to introduce RRC parameter for indicating number of slots. 
1. [bookmark: _Toc87041384][bookmark: _Toc92802395]For the TRS used for connected mode UEs, specification allows scramblingID to be different among resources within a resource set, and the same flexibility should be ensured for TRS occasions for idle mode UEs.
Proposal 3	For configuration of TRS resource set, 
a.	If only one TRS resource is configured with a scrambling ID for a TRS resource set, the same parameter scramblingID applies to all resources of the TRS resource set, otherwise, scramblingID is configured per resource in a TRS resource set. 
b.	For FR2, introduce an optional parameter (twoSlotTRSforFR2) to indicate number of slots i.e. if twoSlotTRSforFR2 is configured/present, then the CSI-RS resources of the TRS resource set are in two consecutive slots, otherwise the CSI-RS resources of the TRS resource set are in one slot.

	Qualcomm
	Proposal 1: Number of configured TRS resource sets is not larger than twice the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1.


	MediaTek
	Proposal 1: Scrambling ID in a TRS resource set can be different (same as Rel-16).
Proposal 2: In TRS resource set, the applicable value X for number of symbols per TRS resource can be 2 or 4.


	Nokia
	Observation: As there are no requirements for the IDLE/Inactive UE in relation to TRS occasions, it does not seem neccesary to restrict the number TRS resource set configurations.

Observation: For FR1, two slot/4 symbol TRS resource set could always be assumed.

Proposal: For FR1, either 4 separate scrambling ID IEs can be configured, one for each resource, or one scrambling ID IE is provided, being common for all four resources.

Observation: For FR2, one slot/2 symbol and two slot/4 symbol TRS resource set configurations are possible.
Proposal: For FR2, either 4 or 2 separate scrambling ID IEs can be configured, one corresponding to each available resource. If only one scrambling ID IE is provided, it is common for all four resources.

	Nordic
	Proposal-3: The maximum number of TRS resource sets per cell within a band is function of L_max.


	Lenovo
	Proposal 1: An SSB index indicating a QCL source of a TRS resource set implicitly indicates a TRS resource set ID.




According to the above proposals, the remaining issues regarding TRS resources configuration may include:
· Issue 4-1: Determine number of TRS resources per TRS resources set 
· Issue 4-2: How to configure scrambling ID 
· Issue 4-3: Whether to reduce maximum number of TRS resource sets 
· Issue 4-4: Other potential configuration issues

5.1 <1st round discussion>
Companies views regarding Issue 5 from contributions [1-23] were summarized in sub-sections below:
Issue 4-1: number of TRS resources
Open problem:
· Whether or not support additional configuration parameter for the number of, X, TRS resources for a TRS resource set
· Whether or not for FR2 only, or for both FR1 and FR2

Potential solution:
· Alt1: Support a configuration parameter for the number of, X, TRS resources for a TRS resource set
· Applicable values for X: {2, 4}
· Alt2: For FR2, the number of slots is configured per TRS resource set. Fixed value (4) for FR1.
· Alt3: Slot number of the TRS resource set should be indicated implicitly, i.e., slot number=2 for FR1 and slot number=1 for FR2.

[1RD] 
Please a) update or provide your views for alternative(s) you support to resolve issue 5-1.   
	Support 
	Companies

	Alt1
	HW, Samsung, Apple, MediaTek, CMCC

	Alt2
	ZTE, Sharp, Ericsson

	Alt3
	CATT



and, b) provide additional comments (e.g. justification, concern) below
	Company
	Comments 

	
	

	
	

	
	



Issue 4-2: Scrambling ID 
Open problem:
· Whether and how to configure scrambling ID per TRS resource or TRS resource set
· If per TRS resource, whether consider additional RRC parameter, e.g. TRS-Resource
Note: the number of scrambling IDs if more than one is determined based on number of TRS resources per TRS resource set, which is under discussion in issue 4-1. 

Potential solution:
· Alt1: One or more scrambling IDs is configured for TRS resources within a TRS resource set.
· If only a single TRS resource is configured with scrambling ID, it applies to all the TRS resources.
· Otherwise, the number of scrambling IDs is equal to the number of TRS resources, where the scrambling ID is configured per TRS resource.
· Alt2: One or more scrambling IDs is configured for a TRS resource set.
· If a single scrambling ID is configured, it applies to all the TRS resources.
· Otherwise, the number of scrambling IDs is equal to the number of TRS resources, where each scrambling ID corresponds to one TRS resource.
· Alt3: Support using offset values to configure multiple scrambled IDs in a resource set

[1RD] 
Please a) update or provide your views for alternative(s) you support to resolve issue 5-2.   
	Support 
	Companies

	Alt1
	HW, Ericsson, DOCOMO, Intel

	Alt2
	Apple, ZTE, CATT, Samsung

	Alt3
	Sharp



and, b) provide additional comments (e.g. justification, concern), if any, below
	Company
	Comments 

	
	

	
	

	
	



Issue 4-3: Maximum number of TRS resource sets 
Open issue: 
· 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

Potential solution
· Alt1: the number of configured TRS resource sets can be larger than the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1
· The maximum number of configured TRS resource sets is 64 and no need to limit by the number of actual transmitted SSBs in ssb-PositionsInBurst.
· Alt2: the number of configured TRS resource sets is not larger than the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1
· Alt3: Number of configured TRS resource sets is not larger than twice the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1.
· Alt4: The maximum number of TRS resource sets per cell within a band is function of L_max.

[1RD] 
Please a) update or provide your views for alternative(s) you support to resolve issue 5-3.   
	Support 
	Companies

	Alt1
	Vivo, Panasonic, Sharp, ZTE, Nokia

	Alt2
	Samsung

	Alt3
	Qualcomm

	Alt4
	Nordic



and, b) provide additional comments (e.g. clarification, concern, or suggestion) below
	Company
	Comments 

	
	

	
	

	
	



Issue 4-4: Others 
Based on the proposals in Section 5, the following were proposals regarding other issues on TRS resources configuration:
· P1: The parameter of periodicityAndOffset is used to determine the location of the first slot of TRS resource set.
· P2: The following TRS resource set configuration parameters, e.g. startingRB, nrofRBs, periodicity, for multiple/all TRS resource sets to reduce the signaling overhead
· P3: An SSB index indicating a QCL source of a TRS resource set implicitly indicates a TRS resource set ID.

[1RD] 
Please a) update or provide your views for whether to support or discusse the proposals.   
	Proposals 
	Companies

	P1
	Yes: ZTE
No: 

	P2
	Yes: CATT, Apple
No: 

	P3
	Yes: Lenovo
No:

	
	



and, b) provide additional comments (e.g. justification, concern) below
	Company
	Comments 

	
	

	
	

	
	




6 Others
In addition to the main topics in Section 2-5, some other issues or design aspects have been discussed by a few companies, and the corresponding proposals are captured below. 

	HW
	Proposal 9:	For QCL configuration, extend the configuration to configure the QCL source of a TRS resource set as a list of SSBs.


	Vivo
	Proposal 6: RRC connected UE are not required to monitor availability indication field in paging DCI. It can be up to UE implementation whether to use the available TRS for T/F tracking.
-	If paging indicated TRS resources are overlapping with PDSCH, RRC connected UE does not perform rate matching on these TRS resources.


	CATT
	Proposal 2: The L1 signaling for dynamic availability indication should be one bit to indicate all TRS/CSI-RS resources within a cell. UE could not assume any TRS/CSI-RS resource if the availability indication is only indicated the selected TRS/CSI-RS resources within a cell.

Observation 4: When CSI-RS resources are configured by SI without association with the paging occasion(s), UE might not use the TRS for channel tracking to achieve the UE power saving gain.    

Observation 5: gNB could configure the CONNECTED mode UE with the TRS/CSI-RS resource bundled with SSB/paging occasion which is configured for IDLE mode UE.

Proposal 14: TRS/CSI-RS configuration for Idle/Inactive mode should be associated with SSB/paging occasion(s) to achieve good power saving gain with low SIB signaling overhead

Proposal 15: The following procedure can be used for TRS/CSI-RS occasion(s) configuration:
Step1) Configured parameters of TRS/CSI-RS resource from the resourceMapping and periodicityAndOffset of nzp-CSI-RS-Resource set
Step 2) SIB indicates parameters details, including
-	QCL assumption of the configured TRS/CSI-RS resources associated with a SSB
-	TRS resource set group ID
Step 3) TRS occasion(s) after the SSB is obtained based on the configured TRS/CSI-RS resource grid and periodicity in step1 and step 2  
 

	Sharp
	Proposal 6: Support zero-power PDSCH punching for REs overlapping with TRS resources configured in SIB

	LG
	Proposal 3: For REs that are configured for a TRS occasion(s) for idle/inactive UEs and that UEs can assume actual TRS transmission 
o	The UE expects TRS transmission in the REs which are overlapped with scheduled PDSCH
o	The UE expects PDSCH REs, which overlaps with actual TRS transmission, are punctured after PDSCH RE mapping

	Nordic
	Observation-1: When TRS periodicity is larger than SSB periodicity, UEs with TRS location being far ahead of PF nominal location will have unnecessarily large power consumption.  
Proposal-4: For the case when TRS periodicity is larger than SSB cycle, consider delaying UE’s PF from nominal location to frame after TRS, in order to facilitate power saving. In other words, consider defining separate PF for R17 UEs supporting Idle TRS.



Due to time limitation, the discussion for Section 6 is deprioritized and not addressed in first round discussion. 


7 Proposals for GTW handling
7.1 <GTW on 01/17>
The following proposals are suggested for GTW handling on 01/17, Monday.  

	
Proposal 2-2 (v0)
The applicable values: {64, 128, 256, 512} should be supported for the validity duration configured by higher layer,  








8 Conclusion
The following agreements were made in this meeting.
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10  Appendix: Previous Agreements
RAN1#102-e
	Agreements:
· New types/patterns of TRS/CSI-RS are not introduced specifically for idle/inactive mode UE.

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:
Idle/inactive UE may use the TRS/CSI-RS occasion(s) that are shared to it for functionalities such as: 
-           AGC, time/frequency tracking
-           FFS: RRM measurement for serving cell, RRM measurement for neighbor cell, paging reception indication

Observation:
It is up to gNB implementation whether or not to transmit a TRS/CSI-RS to idle/inactive UEs even when the TRS/CSI-RS is not needed by connected UEs (e.g., when there is a connected mode UE in a cell but the UE is no longer using the TRS/CSI-RS, or when there is no longer connected mode UE in a cell, etc.)

Agreements:
The configuration of TRS/CSI-RS occasion(s) for idle/inactive mode UE(s) is provided by higher layer signalling
-           FFS higher layer signalling candidates (e.g., SIB, dedicated RRC, RRC release message, etc.)
-           FFS for other signalling candidates (e.g., pre-configuration, etc.)
-           FFS for detailed configuration parameters (e.g., whether and how to reduce the signalling overhead for configuration, etc.)

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#103-e
	Agreement:
· Functionality of RRM measurement for neighbour cell is not supported for TRS/CSI-RS for idle/inactive UE(s).

Agreements:
· SIB signalling provides the configuration of TRS/CSI-RS occasion(s) for idle/inactive UE(s).
· Up to RAN2 to decide which SIB is to be used.
· Whether or not to additionally support other high-layer signalling methods (e.g., dedicated RRC, RRC release message, etc.) is up to RAN2
Send an LS to RAN2 informing the above agreements, and
· To further add that RAN1 is working on the detailed physical layer design 

Agreement:
· Aperiodic TRS and semi-persistent/aperiodic CSI-RS are not used as TRS/CSI-RS occasion(s) for idle/inactive UEs.
Agreements:
· Target sending an LS to RAN2 and RAN4 to ask whether it is feasible to allow a UE to use the potential TRS/CSI-RS occasion to enhance the SSB based IDLE/Inactive mode evaluations of the serving cell. (to also include agreements from last meeting)
· Further discussion whether any additional information needs to be included in the LS or not, including potential re-wording of the leading sentence

Agreements:
· Discuss further based on the following alternatives and down-select at RAN1#104-e:
· Alt 1: The availability of TRS/CSI-RS at the configured occasion(s) is NOT informed to the UE.
· Alt 2: The availability of TRS/CSI-RS at the configured occasion(s) is informed to the UE.
· Alt 3. The conditional availability of TRS/CSI-RS at the configured occasion(s) is informed to the UE.
·  The condition can be, e.g., existence of paging.
· Alt 4. Combination of the above alternatives.
· FFS for details
· FFS for UE behavior when the availability is not informed.
· Other techniques are not precluded.
· Companies encourage to provide sufficient information for the proposal, e.g.,
· how to achieve power saving gain
· how to minimize impact on NW
how to minimize extra UE implementation complexity
· feasibility check on sharing the TRS/CSI-RS between connected UEs and idle/inactive UEs
· Proposals should be consistent with the WID objective.

Conclusion:
· TRS/CSI-RS based PEI is discussed in AI 8.7.1.1.
· PEI functionality is not further discussed under AI 8.7.1.2.
· Note: This does not prevent to potentially use PEI to carry the indication for TRS/CSI-RS presence.




RAN1#104-e
	Update on 1/28 email:
Agreements:
Configuration of TRS/CSI-RS occasion(s) for idle/inactive Ues include at least:
· powerControlOffsetSS,
· scramblingID
· firstOFDMSymbolInTimeDomain,
· startingRB.
· nrofRBs,
· FFS other parameters
· FFS applicable values

Agreements:
The SCS configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs can be discussed and down-selected from following alternatives at RAN1#105-e:
· Alt1: same as initial BWP
· Alt2: configurable parameter 

Agreements:
Multiple RS resources can be configured for TRS/CSI-RS occasion(s) for idle/inactive UEs. 
· FFS details (including whether or not to restrict the RS to be TRS only)

Update on 1/31:
Agreements:
For a cell with TRS/CSI-RS occasions configured for IDLE/Inactive UEs, IDLE/Inactive UE’s assumption on the availability of TRS/CSI-RS at the configured occasion(s) is informed to the idle/inactive UE based on explicit indication.
· FFS details (e.g., the signalling, detailed information for the TRS/CSI-RS, etc.)
· There is no intended blind detection of the presence/absence of TRS/CSI-RS at the UE side in this feature. That is, the UE assumes TRS/CSI-RS is not present if the network does not indicate it is available (or indicates it is unavailable).

Conclusion
From RAN1 perspective, there is no consensus on supporting RRM measurement for serving cell functionality for TRS/CSI-RS occasion(s) for idles/inactive UEs.

Agreements:
The configuration of the frequency location of TRS/CSI-RS occasion(s) for idle/inactive UEs are discussed and down-selected from following alternatives at RAN1#104bis-e:
· Alt-1: within initial DL BWP
· Alt-2: is not restricted by initial BWP 
· IDLE/INACTIVE mode UE is not expected to receive TRS/CSI-RS outside the initial DL BWP.

Agreements:
To study QCL information of TRS/CSI-RS occasion(s) for idle/inactive UEs from following alternatives: 
· Alt-1: TCI state from higher layer configuration, e.g. qcl-InfoPeriodicCSI-RS
· Alt-2: QCL assumptions associated with transmitted SSBs implicitly, e.g. similar to PDCCH monitoring in PO 
· FFS details 
· FFS details
· Other alternatives are not precluded


Conclusion:
Decide at RAN1#104b-e, whether or not to support periodic CSI-RS in addition to periodic TRS for TRS/CSI-RS occasion(s) for idle/inactive UEs.




RAN1#104b-e
	Agreement:
SCS of TRS/CSI-RS occasion(s) for idle/inactive UEs is same as SCS of CORESET#0.

Agreement:
Support higher layer configuration of the QCL information of TRS/CSI-RS occasion(s) for idle/inactive UEs.
· FFS details of the QCL information, e.g. associated SSB index

Agreement:
IDLE/INACTIVE mode UE is not expected to receive TRS/CSI-RS outside the initial DL BWP.
· Configuration of the frequency location of TRS/CSI-RS occasion(s) for idle/inactive UEs is not restricted by initial BWP. 

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

To further check on 4/19
Agreement:
Configuration for TRS/CSI-RS occasion(s) for idle/inactive UEs is based on periodic TRS only, including following limitations
· Configuration parameters that are necessary to provide configuration of periodic TRS for idle/inactive UEs
· Applicable values that are necessary to provide configuration of periodic TRS for idle/inactive UEs
· If the configuration is provided, idle/inactive UEs can always implicitly assume that trs-info is configured. 
· The parameter trs-info does not need to be provided in the configuration
Agreement:
For the information provided by a physical layer availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UEs, one or more alternatives from the following can be supported:
· Alt1: Availability/unavailability information for all or some of configured RS resources using a bitmap or codepoint
· e.g. using bitmap, where each bit from a bitmap or a codepoint 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  
· Alt2: value or codepoint to indicate one or more resource/configuration indices that correspond to the available RS resources
· FFS whether and how to indicate the ‘availability’ in beam selective manner.
· Other alternatives are not precluded




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:
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
 
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

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.
· FFS whether and how to enable/disable L1 based availability indication configurable by SIB

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 

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



RAN1#106-e 
	
Agreement
Support at least one of the following alternatives
· Alt1: L1 availability indication at an occasion provides availability/unavailability information only for RS resources with the same QCL reference as the L1 availability indication occasion.
· Alt2: L1 availability indication at an occasion can provide availability/unavailability information for RS resources with QCL references not confined to be the same as for the L1 availability indication occasion
Note:  The occasion mentioned above refers to a signal/channel monitoring occasion (e.g. a paging PDCCH or PEI monitoring occasion) to provide the L1 availability indication. 
Note: a RS resource is a RS from configured TRS/CSI-RS occasion(s) for idle/inactive UEs., where the configuration for TRS/CSI-RS occasion(s) for idle/inactive UEs is based on periodic TRS only.

Agreement
L1 based availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UEs is valid for a time duration starting from a reference point, where
· the time duration can be determined based on at least one from the following (to be down-selected):
· Alt-1: configured by higher layer
· Alt-2: a predefined/configured window
· Alt-3: value indicated by the availability indication, where the value is one of multiple configured time duration(s)
· Alt-4: until when the UE receives another availability indication
· A combination of alternatives or other alternatives is not precluded.
· the reference point can be determined as at least one from the following (to be down-selected):
· Alt-1: start of next PO or DRX cycle
· Alt-2: time location where UE receives the indication
· Note: the time location is subject to application delay if agreed
· Alt-3: start of current PO or DRX cycle where UE receive the indication
· Alt-4: a time location which is configured by higher layer
· A combination of alternatives or other alternatives is not precluded.
Agreement
For a RS resource configured for TRS/CSI-RS occasion(s) for idle/inactive UEs, a quasi co-location type can be determined as 
0. ‘typeC’ with an SS/PBCH block and, when applicable, ‘typeD’ with the same SS/PBCH block




RAN1#106bis-e 
	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.





RAN1#107-e 
	
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.
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