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1 Introduction
In RAN1#104 e-meeting for AI 8.7.1.2, it was agreed that 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. The details, such as signalling method and detailed information for the TRS/CSI-RS, etc, are FFS. Also, it was concluded to decide in 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. Lastly, several configuration aspects and corresponding alternatives were identified in last meeting. Down-selection or determination of applicable values for those agreed configuration parameters are expected to be discussed in RAN1#104b-e. 

This document provides a summary of the contributions for TRS/CSI-RS occasion(s) for idle/inactive UEs, where companies’ views/proposes are divided into the following sections/topics:
· Topic #1. Explicit availability indication
· Topic #2. RS types
· Topic #3. Details of configuration
· Topic #4: Others

Some potential proposals based on summarized views are provided for Topic #1, #2, and #3 for further discussion during the first round discussion (before 1st check point on 4/15).

The following email thread for TRS/CSI-RS occasion(s) for idle/inactive UEs is announced by Chairman in RAN1#104 e-meeting:
[104b-e-NR-R17-PowSav-02] Email discussion on TRS/CSI-RS occasions(s) for idle/inactive UEs – Qiongjie (Samsung)
· 1st check point: 4/15
· 2nd check point: 4/19
· 3rd check point: 4/20
2 Topic #1: Explicit availability indication
According to the following agreement in RAN1#104-e meeting, it has been agreed that 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. The details are open for further disucssion.
	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).



The following proposals regarding the explicit availability indication are submitted in RAN1#104b-e:
	HW [1]
	Proposal 1: Support indication of availability of assistance TRS before the start of PO through PEI transmission.
Proposal 2: An indication period is introduced, which can be configured N paging cycles, during which the availability of assistance TRS is assumed to be the same.
Proposal 3: Support indication of availability of assistance TRS before the start of PO through legacy paging DCI.
Proposal 4: The availability of assistance TRS in a window before the PO is indicated.

	OPPO[2]
	Proposal 1: Paging DCI or PEI can be used to indicate the availability of TRS/CSI-RS.

	Spreadtrum [3]
	Proposal 2: The availability indication of TRS/CSI-RS in paging DCI or PEI DCI shall be supported.

	TCL[4]
	Proposal 6: Consider shared physical layer signaling to carry both the UE subgroup paging information and TRS/CSI-RS availability indication explicitly. 

	Vivo[5]
	Proposal 4: The availability indication can be delievered at least through paging DCI.
· TRS/CSI-RS availability indication through PEI also depends on the signal/channel design of PEI, and it can be discussed after the details are clear.
Proposal 5: UE assumes the TRS/CSI-RS available before receiving signaling indicating the TRS/CSI-RS as NOT available.
Proposal 6: Following the TRS availability update procedure can be considered
· Alt-1: The availability indication is transmitted in a first modification period, during which the availability does not take effect until the next modification period. (preferred for on-to-off switching)
·  The modification period is defined for SI update in current specification.
· Alt-2: The availability indication takes effect once it is received. (preferred for off-to-on switching)

	ZTE[6]
	Proposal 2: The TRS availability indication should be carried by PEI.
Proposal 3: The PEI can be used to indicate the availability/unavailability information for each configured TRS resource, instead of all TRS resources.

	CATT[7]
	Proposal 9: The availability of TRS/CSI-RS at the configured occasion(s) should be informed to the UE by the present/not present of SIB-X TRS/CSI-RS configuration.

	MediaTek[8]
	Proposal 2: gNB to indicate the TRS/CSI-RS availability information to idle/inactive mode UE(s) through SIB.
· UE(s) monitors SIB for TRS/CSI-RS configuration/availability information periodically without SI update notification.
Proposal 3: If paging early indication (PEI) is configured, gNB can indicate the TRS/CSI-RS availability information to idle/inactive mode UE(s) through PEI.

	Panasonic[9]
	Proposal 1: L1 (PEI and paging based) TRS/CSI-RS availability indication is supported.

	CMCC[10]
	Proposal 1. PEI can carry the availability information of TRS/CSI-RS, which indicate UE whether the TRS/CSI-RS is available or not before the associated PO. 

	Xiaomi[11]
	Proposal 3: DCI based TRS/CSI-RS availability indication can be supported.

	Intel[12]
	Proposal 3: If L1 indication is to be supported for availability indication, paging DCI is preferred over PEI.

	Apple[13]
	Proposal 6: The availability indication of the TRS/CSI-RS occasion(s) can be carried in SIB, paging DCI and/or PEI (if PDCCH is adopted for PEI).
Proposal 7: When the availability indication is carried in a DCI, it only carries the information for TRS/CSI-RS configuration(s) that correspond to the same beam as the DCI.
Proposal 8: When a TRS configuration is indicated as available, the idle/inactive UEs assumes that only a certain number of TRS occasion(s) before a PO is available.

	Qualcomm[14]
	Proposal 1: RAN1 down-selects from the candidate solutions for indicating whether the TRS/CSI-RS is avaiable at the configured occasion(s)
· Paging PDCCH
· By using unused and/or reserved bits in the DCI
· This includes cross-slot scheduling paging PDCCH as PEI
· PDCCH based PEI
· By using DCI field bits that are not used by UE sub-grouping indication
· Sequence/RS based PEI
· By using additional sequences


	Samsung[15]
	Proposal 1: Support paging PDCCH and/or SIB for availability indication of TRS/CSI-RS occasions for idle/inactive UEs.  

Proposal 2: Support indication of available TRS/CSI-RS resource set(s) for idle/inactive UEs. 

Proposal 3: Support indication of available duration of TRS/CSI-RS occasions for idle/inactive UEs. 

	Sony[16]
	Proposal 1: Availability information of TRS/CSI-RS is signaled in the paging DCI.
Proposal 2: Availability information at least contains an indication whether TRS/CSI-RS for idle/inactive UEs is transmitted or not. Further study on additional availability information (e.g. availability duration, which active TRS/CSI-RS are currently available).

	LG[17]
	Proposal 1: The availability of TRS/CSI-RS at the configured occasion(s) is informed to the idle/inactive UE at least by the PEI.
- FFS: whether to support indication using paging DCI 

	Nokia[18]
	Proposal: Support as a one option indicating the availability in static manner SI without any dynamic presence/availability indication.  
Proposal: Support providing static availability configuration, e.g. in a form of a time table, in SI without any dynamic presence/availability indication.
Proposal: Consider paging mechanism based aperiodic availability indication with validity timer as an additional availability indication.
Proposal: The availability indication for the TRS occasions should support beam specific availability indication.

	InterDigital[19]
	Proposal 1: Explicit signaling is used to indicate to the UE the TRS/CSI-RS availability.
Proposal 2: Paging PDCCH and paging indication channel are considered for explicit signaling of the availability of the TRS/CSI-RS occasions.
· Downselect between paging PDCCH or the paging indication channel after more progress is achieved in the design of the paging indication channel.

	Sharp[20]
	Proposal 1: DCI should be used to inform the availability of TRS/CSI-RS

	DOCOMO[21]
	Proposal 1: Paging DCI and/or paging early indication should explicitly indicate the availability of TRS/CSI-RS for idle/inactive mode UE.
Proposal 2: If UE has not received the availability indication at least for a certain duration, the UE should assume no TRS/CSI-RS can be obtained.
Proposal 3: When the availability is informed e.g., by paging PDCCH, the timer (re)starts, and then after the timer expires, i.e., the availability indication has not been received for the timer period, the UE assumes no TRS/CSI-RS can be obtained.
· The time period can be configured, e.g., via SIB.

	Lenovo[22]
	Proposal 4: Support following TRS/CSI-RS transmission modes:
· Mode 1: UE may assume that TRS/CSI-RS are present on all configured TRS/CSI-RS occasions
· Mode 2: UE shall further check availability of TRS/CSI-RS on configured TRS/CSI-RS occasions
Proposal 5: Availability of TRS/CSI-RS transmission is indicated in paging DCI or DCI carrying the PEI (if DCI based PEI is supported). 
Proposal 6: gNB can configure a validity time interval for a TRS/CSI-RS configuration. Upon expiry of the validity time, UE assumes that previous TRS/CSI-RS configuration is unavailable.

	Ericsson[23]
	[bookmark: _Toc68640560]TRS availability is indicated via a bitfield in the Paging DCI and with associated validity timer value(s) for the availability. Higher layers configure the validity timer value(s), ranging from 1 to [40] default paging cycles.
a. [bookmark: _Toc68640561]When UE detects a Paging DCI with the bitfield indicating TRS as available, the UE can assume TRS is present for a duration given by the validity timer. 

	Nordic[24]
	Proposal-3: iTRS presence for current paging cycle is indicated in paging DCI and PEI of the previous paging cycle, i.e. one DRX cycle before current paging cycle.



2.1 First round discussion
Based on the contributions submitted in RAN1#104b-e, there are proposals in five aspects regarding the details of explicit avaiablity indication of TRS/CSI-RS at the configured occasion(s) for idle/inactive UEs: 
· Signaling method
· Indication content
· Validity time
· Application delay 
· Default mode

Issue 1-1: Signalling method
For signaling method, there candidates are proposed. The companies’ views from the contributions are summarized as below:
· Option 1: Paging DCI
· HW, OPPO, Spreadtrum, Vivo, Panasonic, xiaomi, Intel, Apple, QC, Samsung, Sony, LG(FFS), Nokia, Sharp, DOCOMO, Lenovo, Ericsson, Nordic
· Option 2: PEI if configured
· HW, OPPO, Spreadtrum, TCL, Vivo(FFS), ZTE, MediaTek, Panasonic, CMCC, xiaomi (DCI based), Apple (DCI based), QC, LG, interdigital (FFS), Sharp (DCI based), DOCOMO, Lenovo(DCI based), Nordic
· Option 3: SIB, e.g. SIB1 or other SIBs
· CATT, MediaTek, Apple, Samsung, Nokia, Intel

Therefore, the following proposal with all companies’ views captured is provided for discussion during the first round.
Moderator proposal #1
Discuss and/or down select from the following alternatives as signalling methods for the availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UE.
· Alt1: paging DCI
· Alt2: PEI
· Alt3: SIB

Please provide the detailed views in the following table.
	Company 
	Alternative to support
	Comments

	CATT
	Alt 3: SIB
	Since IDLE/Inactive UEs are moving among cells, the UE received the availability indication of TRS/CSI-RS from the PEI or paging DCI from previous paging cycle from  one cell can not apply to directly to different cell at next paging cycle when UE moves to another cell.  Thus, paging DCI and PEI would not work for the indication of TRS/CSI-RS availability.   

	Intel
	Combination of Alt1 and Alt 3
	We think combination of higher layer and L1 signaling can be beneficial, such as L1 indication need not be sent often.
SIB may indicate a default assumption, since we believe availability characteristics is not expected to change frequently. gNB may update it via L1 indication such as paging DCI, which will be valid for a given time. Then, UE would go back to default assumption on availability.
We have updated our position above



	TCL
	Alt1 & Alt2
	We support both alt1 and alt2, and slightly prefer alt2. For alt3, in our view it is not feasible and it may complicate the indication procedure, due to the involvement of higher layer in the indication procedure. Since the indication only carries the availability information, which can be implemented by physical layer signaling only. In alt3, both gNB and UE will consume more power for indication purposes as compared to alt1 and alt2.

	Huawei, HiSilicon
	Alt 1 and alt 2
	In our view, this needs to be decided in this meeting considering it has been discussed by several meetings and further detailed mechanism of assistance TRS may also depend on the signaling method of availability indication. 
In our view, PEI is transmitted before PO when there is paging PDSCH shall be transmitted. Therefore, PEI is the most efficient way to carry the availability indication when PEI is configured. There is no additional power consumption and only marginal resource overhead.
When PEI is not enabled/configured, paging DCI can be used to indicate the availability of TRS before the next PO. There is no additional power consumption considering UE anyway needs to blindly detect the paging DCI in UE’s PO. Similarly, the resource overhead is marginal.
We have concern on Alt.3. It requires UE to perform additional SIB acquisition if the availability indication is carried in SIB. This would increase the unnecessary UE power consumption due to the additional reception of SIB. 

	LG
	Alt 1 and Alt2
	To enhance the PDCCH/PDSCH decoding and reduce the power consumption of them, indicating availability on TRS/CSI-RS occasion before a PO should be supported. Also, in order to keep UE power consumption as low as possible, it would be worth not to introduce additional UE procedure for obtaining the availability information. 
From these perspectives, the availability indication of TRS/CSI-RS at the configured occasion(s) using PEI should be supported. UEs monitor the PEI can achieve information on TRS/CSI-RS availability without additional UE behavior, and the number of SSB that might be required for PDCCH/PDSCH decoding can be reduced if actual transmission of TRS/CSI-RS is indicated by the associated PEI. 
Additionally, paging DCI can be used when the PEI is not configured. Likewise the PEI, there is no additional UE power consumption because UE in idle/inactive mode should monitor the PO every DRX cycle.
Meanwhile, if the availability indication of TRS/CSI-RS is signaled by SIB, UE power consumption efficiency can be affected, since SIB acquisition requires additional PDCCH/PDSCH reception which is not necessary for PEI/paging DCI based methods. 

	ZTE, Sanechips
	Alt2: PEI
Alt1: paging DCI
	The power saving gain from L1 PEI is that UE has the chance to skip the reception of paging DCI and paging PDSCH. If the availability indication is carried by paging DCI, the UE still need to detect paging DCI for the availability indication even it is not paged, which would increase the UE power consumption.
We agree that PEI may not be configured or some UE may not support PEI feature. In these case, availability indication via paging DCI can be optionally supported.

	NordicSemi
	Alt1 and Alt2
	Assuming that the validation is informed in the previous paging cycle.  Both R17 UEs supporting and R17 UEs not supporting PEI should be informed, this means that  both PEI DCI and paging DCI should carry the validation signaling. 

	Samsung 
	Alt3
	We think at least Alt3 should be supported to provide semi-static indication. So new idle/inactive UEs can get the arability indication in time; otherwise new idle/inactive UEs have to wait till availability update. 
For Alt1 and Alt2, the indication will be associated with a PO, however, the actual availability is determined by connected mode configuration, which is independent from PO. Therefore, we suggest to FFS whether or not L1 based indication.

	Qualcomm
	Alt 1: first preference
Alt 2: second preference
	We prefer to use paging PDCCH to carry the TRS/CSI-RS availability indication. Then the PEI can be left to only indicate whether UE sub-groups are paged or not. By this means, sequence/RS-sequence PEI design can be adopted for better power gain (i.e., using receiver front end to receive the PEI without activating the entire baseband processor.) Using PEI to carry the TRS/CSI-RS availability indicate may imply PDCCH based PEI which is not our preferred PEI design as mentioned above.

	Ericsson
	Alt 1 and Alt 2 (if DCI-based PEI)
	We support Alt 1. We are also OK to additionally have Alt 2 if PEI is DCI-based. 
We do not support Alt 3. Assuming existing SI/SI update procedure is used, SIB-based availability indication leads to always ON TRS transmissions (w/o SI update), increases NW energy consumption (e.g. by 40 to 80%) and overhead, requires frequent SI update signaling leading to increased UE power consumption (especially for legacy UEs). When there is no connected mode UE for which the TRS is intended, NW should be able to turn off TRS transmissions without costly SIB update signaling.

	CMCC
	Alt 2: first preference 
Alt 1: second preference
	For Alt 2, PEI can be used to indicate the availability information before PO, which assist UE for ACG/tracking before receiving paging PDCCH/PDSCH. In addition, as these UEs must be waked up to receiving paging, using PEI to carry availably information will not cause additional signalling overhead.
For Alt 1, from our perspective, the paging DCI must be used for scheduling paging PDSCH simultaneously but not carrying the availability information only. Otherwise, there is additional NW signalling overhead to indicate the TRS availability information.
For Alt 3, we don’t see any benefit of Alt 3. If the TRS availability information is changed, NW must first transmit paging DCI to inform the system information update which causes additional paging DCI overhead and legacy UE can also receive it. 

	OPPO
	Alt 1 or Alt 2
	We think it is important to indicate the TRS/CSI-RS availability in a dynamic manner so that the gNB can timely indicate the TRS/CSI-RS if it is sent for connected UEs and not increase the overhead.
Both Alt 1 and Alt 2 are possible, it may depend how PEI are conveyed. For example, if PEI is carried by paging DCI, it would be beneficial to reuse paging DCI ( to save  indication overhead)to indicate the TRS/CSI-RS availability.

	Sharp
	Alt1/Alt2
	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Paging PDCCH can be used to carry the indication and DCI based PEI  is also utilized if it is available.  We have some concerns on the alt3 which may take Ues too much power to acquire SIB frequently.

	vivo
	Alt-1, Alt-3
 (FFS Alt-2)
	Paging DCI can be supported prior to PEI. First, availability indication for TRS for idle/inactive UEs should work independent of PEI function, since these two features can be configured independently. Secondly, whether PEI can be used for availability indication also depends on the detailed signal/channel design in AI 8.7.1.1.
Allowing Alt 2 means availability indication need to rely on PEI functionality, which is restrictive for TRS/CSI-RS avalibility indication functionality.
Alt-3 can also be considered if NW would rarely change on/off state of TRS. In this case, the availability change can be indicated to UE by reusing system info update procedure.

	Apple
	Alt-1/2/3
	We think it is beneficial to provide a toolbox for the gNB to use under different scenarios.
Alt-3 is useful in case the network intends to keep TRS configurations quite stable (e.g., when statistics shows that there are always connected UEs in the cell). We don’t think this should be used to indicate the availability for TRS configurations that frequently change.
In addition to semi-static indication by Alt-3, Alt-1/2 provides more flexibility by dynamically indicating the availability.
Alt-1 can be used when PEI is not supported or not enabled, while Alt-2 can be used when PEI is enabled (if PEI is carried in PDCCH). In our view, carrying TRS availability in PEI is the most efficient way.

	Spreadtrum
	Alt 1 & Alt 2
	When PEI is configured, in most cases, the paging DCI may not be transmitted in the previous paging cycle and the availability of TRS/CSI-RS for the PO in the next cycle cannot be indicated. In this case, Alt 2 is a straight forward way to carry the availability indication of the TRS/CSI-RS for the PO associated with PEI or the PO in the next cycle. 
Furthermore, it is possible that PEI is not configured while the TRS/CSI-RS occasions are configured for idle/inactive mode UE. In this case, Alt 1 is a straight forward way to carry the availability indication of the TRS/CSI-RS for the PO in the next cycle. 
In our view, both Alt 1 and Alt 2 shall be supported.

	Xiaomi
	Alt1 is preferred
	For the current stage, Alt2 may neither be precluded nor be agreed, so for Alt1 and Alt3 we support Alt1. At least one L1 option beyond SIB should be supported to avoid cell system information update.

	Nokia
	Alt3 and Alt1. Alt2 can be supported in addition to Alt1
	Firstly, we should not preclude SIB based indication, and maybe leave the option how to support SIB based availability to RAN2. In terms of physical layer indication for the availability, paging DCI seems to be most practical solution. We can also consider supporting physical layer availability indication through PEI, in addition to paging DCI based indication. It may not be preferable to have the PEI as the only solution to avoid firmly bundling PEI and TRS occasion functionalities.

	SONY
	Alt.1 and it can be combined with Alt.3
	When there is a changing of availability, Alt.1 is used. Alt.3 can be used as the initial /default information.

	DOCOMO
	Alt1 & Alt2
	We agree with Alt1 & Alt2. 
If PEI is supported, it is best way that way that informing availability of TRS with it because there is no additional signal for UE and NW. 
If PEI is not supported, Paging PDCCH is better way than SIB. Since UE must monitor PO if PEI isn’t supported, UE receives a Paging PDCCH if there is page. From NW’s point of view, if validity time of TRS is introduced, it can be reduced for NW to transmit paging PDCCH in order to inform availability.
Regarding SIB, when TRS is available, NW has to trigger UE by paging. So, UE must wake up at PO and receive Paging PDCCH/PDSCH, it is waste actions to get information of availability. There is no power saving gain in the case that the availability condition at the NW side is frequently.

	MediaTek
	Alt 2 (1st preference) &
Alt 3 with enhancement
	For Alt 1, additional resource overhead for paging DCI is needed if no UE in the PO is paged. If the signaling overhead is minimized by notifying the RS availability information only when someone in the PO is paged, the delay for information change will be long especially for rare-paged UE(s). Therefore, we don’t think Alt 1 is the proper solution.
For Alt 3, SIB based signaling can be considered as the baseline. However, if legacy SI update procedure, i.e., read SI update in paging DCI -> acquire SI, it will also introduce additional signaling resource overhead and have impact to legacy UE sharing the same paging DCI. Therefore, new SI update procedure for SIB based signaling should be considered if Alt 3 is adopted.
For Alt 2, in our view, it is the best candidate for RS information signaling. Almost no additional UE power consumption and signaling resource overhead are required. In addition, it can provide better flexibility to provide the instantaneous availability. 
To sum up, we think if the PEI is configured, the RS availability information should be signaled by PEI. If the PEI is not configured, FFS whether to signal the information in SIB. 

	Panasonic
	Alt.1 and Alt.2
	Based on the assumption of UE behavior when PEI is not detected, network may or may not always transmit PEI before PO. In addition, PEI based indication is not usable when PEI is not configured. Thus PEI and paging based availability indication can both be supported.

	IDCC
	Alt.1 and Alt.2 
	If PEI is supported, it can be used for signaling. It depends on the PEI design, e.g., if it is PDCCH based or not. Otherwise, we prefer paging PDCCH.



Issue 1-2: Indication content
For indication content, some companies provide views as below:
· Alt 1: availability in a window before a PO 
· HW, CMCC, Apple
· Alt2: availability/unavailability information for each configured resource, e.g. a bitmap
· ZTE
· Alt3: TRS/CSI-RS configuration(s) that correspond to the available TRS/CSI-RS resources, e.g. configuration index, or TRS/CSI-RS resource set index
· CATT, MediaTek (if SIB based signalling method is supported), , Samsung
· Alt4: available TRS/CSI-RS associated with a specific beam indication
· Nokia, Apple (associated with the beam that carries the availability indication)

Therefore, the following proposal with all companies’ views captured is provided for discussion during the first round.
Moderator proposal #2
Discuss and/or down select from the following alternatives as indication content for the availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UE.
· Alt 1: availability in a window before a PO 
· Alt2: availability/unavailability information for each configured resource, e.g. a bitmap
· Alt3: TRS/CSI-RS configuration(s) that correspond to the available TRS/CSI-RS resources, e.g. configuration index, or TRS/CSI-RS resource set index
· Alt4: available TRS/CSI-RS associated with a specific beam indication
· Other alternatives are not precluded.

Please provide the detailed views in the following table.
	Company 
	Alternative to support
	Comments

	CATT
	Alt 3
	Reuse the higher layer TRS/CSI-RS resource configuration for IDLE/Inactive UE

	Intel
	FFS
	 Some clarification is needed on how Alt 2, Alt 3, Alt 4 can be different. Suggest to discuss after signaling method in Proposal 1 is confirmed.

	TCL
	Alt1 & Alt2
	We prefer alt1 and alt2.

	Huawei, HiSilicon
	
	We think the Alt.1 is not exclusive with other alternatives, and it can be used together with Alt.2, Alt.3 or Alt. 4. Alt 1 is not at the same dimension with other alternatives. Alt 1 addresses the issue that whether only availability of TRS in a specified window before PO are indicated. While Alt2 ~ Alt3 discuss the granularity for the indication.
So we suggest to decouple them into two proposals or make it clear that different alternatives can be applied simultaneously. 

	LG
	Alt 2 & Alt 3
	

	ZTE, Sanechips
	Alt2 or Alt3
	More clarifications are needed with regard to how Alt1 works.
As multiple additional RS resources can be configured to RRC idle/inactive UEs, the availability information can be indicated in a finer granularity manner, such as per resource or per resource set.

	NordicSemi
	Alt4
	Assuming that PEI or Paging DCI signals validation, then search-space occasion associated with SSB x indicates validation of TRS associated with SSB x.  1 signaling bit is sufficient. In our proposal, TRS validation happens in PEI and Paging DCI in previous paging cycle.

	Samsung
	Alt3
	We prefer Alt3. 
For Alt2, we think the only availability can be provided explicitly, unavailability is derived, for example, when the indication is not provided, or the indication indicate other TRS/CSI-RS resources. We think Alt2, based on a bitmap violates the agreement we made in last meeting.

	Qualcomm
	Alt 2 or Alt 3
	Both Alt 2 and Alt 3 can flexibly provide availability information of configured TRS/CSI-RSs. It can be left to RAN2 to decide which one has better signaling efficiency. 
Alt 1’s time window is unnecessary because the TRS/CSI-RS is not a dedicated RS for idle/inactive mode UEs. The RS could be available anywhere as long as it is transmitted to some connected mode UEs.
Alt 4 may assume that RSs for the same beam are either all transmitted or all not transmitted. This may not be true in reality.

	Ericsson
	Alt 3
	Our understanding is that there may be multiple TRS/CSI-RS occasion configurations and the availability indicator should be able to indicate availability/non-availability of TRS/CSI-RS in one or more of these multiple TRS/CSI-RS resources using a field in DCI (e,g. for DCI-based indication). This would also cover other alternatives, e.g. Alt 2 in some cases (e.g. small #TRS configurations) or Alt 4.

	CMCC
	Alt 1
Alt 2 or Alt 3
	From our intention. The Alt 1 is used to indicate the validity time, for example, PEI can indicate whether the TRS is available or not in a window before a PO, and the window can be specified as before a PO, i.e., the Alt 2 in Moderator proposal #3
For Alt 2 and Alt3, we think these two functions are similar and only need to keep one.

	OPPO
	Alt 2
	From signaling overhead perspective, a bitmap is preferred since it would be carried in a DCI as discussed above. Each bit corresponds to on TRS/CSI-RS configuration or one group of   TRS/CSI-RS configurations.


	Sharp
	Alt3/4
	The periodicity and offset of TRS/CSI-RS will be defined in SIBx, the time-frequency position of available TRS/CSI-RS is known by UE so the window for the TRS/CSI-RS is not meaningful. A bitmap for each configured resource may take a large size for the indication, and this should be avoided.

	vivo
	Alt2(with revisions)
	We prefer to indicate the availability of TRS/CSI-RS by a bitmap, and each bit can be associated with one or multiple CSI-RS resources (sets).  Besides, for some resources (sets) which are stably transmitted, NW can avoid providing the availability indication for these resources (sets).
Hence, we suggest to revise Alt2 as follows: 
Alt2: availability/unavailability information for configured resources (sets), e.g. a bitmap
· Each bit is associated with at least one resource (sets).
For Alt1, based on companies’ contributions, it is mainly considered to use PEI to indicate the TRS availability,  which is restrictive for availability indication. Besides, it implies that the TRS resources are mapped before PO, and the TRS resource are mapped within a window, which may be quite challenging for NW to provide TRS resources in such way, considering the TRS resources are configured to connected UEs at the first place. 

	Apple
	Alt 1
Alt 4
	Apple’s preferences are updated in the summary above (with track changes).
It seems that some of the alternatives are addressing different aspects, and they are not really alternative to each other.
Alt 1 may be discussed separately. We think it is useful if the availability is indicated in SIB or indicated in paging DCI for the next PO, if the TRS configuration is no longer used by connected UEs.
Given that there can be a large number of TRS configurations in a cell with up to 64 beams, we think Alt 4 is needed if the availability is carried in paging DCI or PEI to make it feasible. We do not think it is necessary to use Alt 4 if the availability is carried in SIB. 
We would like to suggest the following change to Alt 4:
available TRS/CSI-RS associated with a specific beam  if the availability is carried in paging DCI or PEI
Alt 3 is a bit unclear. Does it mean the TRS configuration index or CSI-RS resource set configuration index? Does it support the indication for only a single TRS configuration?
Alt 2 and Alt 3 seem to be alternatives, and only one of them should be supported. We are open to either Alt 2 or Alt 3, if Alt 4 is agreed.

	Spreadtrum
	FFS
	We prefer Alt 1. But indication content is related with which signaling method adopted for availability indication and should be discussed after the signaling method in Proposal 1 is confirmed. 

	Xiaomi
	Alt4/3
	Alt4 is needed for flexible multi beams configuration and is prefered. Alt3 may also need for multiple TRS/CSI-RS configurations if supported.

	Nokia
	Functionality as Alt4, detailed signaling mechanism can be further discussed (e.g. Alt2 or Alt3) 
	Firstly, a maybe a clarification that the proposal is related only to physical layer indication (assuming that we agreed to support it) e.g.:
“the physical layer availability indication of TRS/CSI-RS”
Then to clarify that from our perspective, there needs to be a method to indicate the ‘availability’ in beam selective manner, i.e. we should not assume availability in all beams always. If Alt 2 or Alt 3 can achieve this functionality, we could consider either. A note that when going further, for FR2 we may need to consider the payload of the physical layer indication, thus full bit map or TRS resource ID indication may not be practical.
Similarly, as commented by Qualcomm, the time window before PO seems not to be necessary, thus we don’t support Alt 1

	Sony
	Alt.1 (main preference) & Alt.3 (Optional)
	Availability information is an information whether there is a TRS or not prior to the PO (Alt.1). Furthermore, it can also indicate the associated TRS configuration index (Alt.3).

	DOCOMO
	
	We have same view as Intel.

	MediaTek
	FFS
	We think it is too early to discuss the indication content because it is relevant to the outcome of signaling method, e.g.,
· We share the same view with Huawei that Alt 1 is not exclusive with other alternatives
· Alt 2 is more suitable for DCI based signaling method
· Alt 3 is more suitable for SSB based signaling method
Therefore, it would be better to discuss the issue after having conclusion in signaling method.

	Panasonic
	FFS
	In our view, at least some of the alternatives should be supported with more detailed discussion. But for the time being, we can focus on the signaling method and other topics.

	IDCC
	Alt.1
	




Issue 1-3: Validity time
When Idle/inactive UE receives an availability indication, the UEs assume the indicated TRS/CSI-RS occasions are available for a validity time, and unavailable upon expiry of the validity time. The companies’ views from the contributions regarding the validity time are summarized as below:
· Alt 1: explicit indicated, e.g. configured by SIB or included in the availability indication 
· HW, Samsung, Sony(FFS), Nokia, DOCOMO, Lenovo, Ericsson
· Alt2: before a PO
· Apple, Nordic

Therefore, the following proposal with all companies’ views captured is provided for discussion during the first round.
Moderator proposal #3
Discuss whether and how to support validity time for the availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UE, considering the following alternatives
· Alt 1: explicit indicated, e.g. configured by SIB or included in the availability indication 
· Alt2: before a PO
· Other alternatives are not precluded

Please provide the detailed views in the following table.
	Company 
	Alternative to support
	Comments

	CATT
	Alt 1
	If the TRS/CSI-RS resource is configured by SIB-X, the validity time should be the duration when SIB-X is populated (present) at a given cell.   There is no need to have timer since each UE would have accessed to broadcast information at different time.   The timer for validity time indication would not work propertly.

	Intel 
	Alt 1
	 

	TCL
	Alt2
	We prefer alt2

	Huawei, HiSilicon
	
	Before discussing the validity time, we should first discuss in which signaling the indication can be carried. The design of indication method has impact on the validity time definition.

	LG
	Alt 1
	We prefer to introduce dynamic indication of valid duration explicitly using PEI(and/or paging DCI)

	ZTE, Sanechips
	
	We think it should be clarified what the “validity time” is referred to, how it is determined by the explicated indication via SIB or availability indication in Alt1. According to my reading of companies’ contributions and comments, it seems companies’ views are diverse.
Besides, is there any difference/connection between the Alt1 in proposal #2 and Alt2 in proposal #3?

	NordicSemi
	Alt2
	TRS maximize power saving if they are between last SSB before PEI/PO and PEI/PO itself!?

	Samsung
	Alt1
	We support to consider an explicit validity time. It can help reduce the overhead for availability indication and provide configuration flexibility for NW. Without explicit validity time, the only way to deactivate a set of TRS\CSI-RS occasion(s) is to replace with another set of TRS\CSI-RS occasion. 

	Qualcomm
	Alt 1 or Alt 3
	Considering the TRS/CSI-RS is not a dedicated resource to idle/inactive UEs, we think it is hard to associate the RS (originally configured to connected mode UEs) with PO of any idle/inactive mode UE. Therefore, Alt 2 is not feasible.
Instead of Alt 1, network may transmit another indication to indicate an early available RS is not available anymore, i.e., the two Alt 1 are equivalent 
· Alt 1: network only indicates a RS starts to be available and timer for the RS to remain available
· Alt 3: network separately indicates in one signaling when a RS starts to be available and in another signaling when the RS is not available anymore

	Ericsson
	Alt 1
	Regarding Alt 3 proposed by QC, in our view, this can cause mis-alignment between TRS On/Off assumption between NW and idle/inactive UEs, e.g. due to missed TRS on/off messages, and due to lack of feedback from Idle/Inactive UEs. Therefore, we prefer Alt 1. 

	CMCC
	Alt 2
	As the comment in 2.1.3, the Alt 2 in this proposal seems has the same meaning as  the Alt 1 in proposal #2.

	OPPO
	Alt 2
	We agree with Huawei, it depends on how to indicate the availability. If it is indicate before a PO, it is feasible to the let the UE assume TRS/CSI would be available before a PO when it is indicated TRS/CSI is available. 

	Sharp
	Alt1
	

	vivo
	
	We think further carification on defining a validity time is needed, otherwise it may not be nessasry to have so..
In our understanding, NW switches on/off the TRS availability explicitly. After UE have received indication of TRS as available/unavailable, UE assumes the same (un)availability state until receiving the next indication. 
Hence, the following Alt 3 is considered,
Alt 3: After UE has received an indication of TRS as available/unavailable, UE assumes the same (un)availability state until receiving the next indication.

	Apple
	
	We feel these two are not exclusive.
We also agree that Alt 2 here seems to be the same as Alt 1 in P2.
It may be more efficient if we first agree on where the availability indication is carried. Depending on whether it is SIB, paging DCI or PDCCH, the consideration here could be different. 

	Spreadtrum
	Alt 1
	An explicit validity time can help reduce the overhead for availability indication and provide configuration flexibility for NW.

	Xiaomi
	
	Before downselction of these alternetives, maybe we need discuss the options for explicitly invalid indication, validity time of cource is one option, but the other option as vivo proposed also can be discussed. 

	Nokia
	Alt 1 (for physical layer availability indication)
	Again, a note that in our understanding this relates to the functionality of the physical layer indication (if agreed to be supported) only. After that being said, Alt 1 would be our preference for physical layer indication functionality.
As discussed in our paper, having explicit indication in physical layer for ‘ON’ and ‘OFF’ does not seem very efficient from network perspective, nor necessarily from UE perspective. Of course, if we consider behavior based on Alt1 and e.g. using paging DCI carrying physical layer availability indication, if UE detects a paging DCI that does not indicate the (sub-set of TRS) to be available, we can discuss whether UE should not consider those to be available anymore or (if UE has received earlier indication of availability) available till end of validity timer (started at the earlier availability indication).

	Sony
	Alt.1
	

	DOCOMO
	Alt.1
	We agree with Alt 1.
The availability duration is benefitable for UE and NW side. UE can receive TRS without availability indication and NW doesn’t have to transmit it every time.

	MediaTek
	FFS
	Although we think Alt 1 can provide more network flexibility and can be a unified solution for all signaling methods listed in Section 2.1.1, it is still too early to discuss the question. For example, if PEI is adopted to provide the RS availability information, then Alt 2 can be one option since PEI is possible to indicate instantaneous change for each paging cycle.

	Panasonic
	FFS
	This proposal can be a starting point to discuss whether and how to support the validity time. But this may highly depend on the signalling method. So no need to settle which Alt to support for now.



Issue 1-4: Application delay
An application delay may be necessary to determine when an availability indication can take effect; otherwise UE assumes an availability indication takes effects immediately when transmitted/received.  The companies’ views regarding the application delay from the contributions are summarized as below:
· Option 1: no need, the availability indication becomes effective once received 
·  Vivo (off-to-on)
· Option 2: explicit indicated, e.g. configurable
· Vivo (on-to-off)
· Option 3: explicit indicated, e.g. next DRX cycle
· Nordic

Therefore, the following proposal with all companies’ views captured is provided for discussion during the first round.
Moderator proposal #4
Discuss whether and how to support application delay for the availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UE, considering the following alternatives
· Alt 1: no need, the availability indication becomes effective once received
· Alt 2: explicit indicated, e.g. configured by SIB
· Alt 3: implicit indicated, e.g. next DRX cycle

Please provide the detailed views in the following table.
	Company 
	Alternative to support
	Comments

	CATT
	Alt 1
	UE could not know the TRS/CSI-RS resource until UE reads the broadcast of TRS/CSI-RS configuration, e.g., SIB-X at a given cell.  UE could use the TRS/CSI-RS at next paging cycle after obtaining the TRS/CSI-RS configuration.   

	Intel 
	Alt 1
	 

	TCL 
	Alt1
	no need, the availability indication becomes effective once received

	Huawei, HiSilicon
	
	Similarly, this is also related with which signaling method adopted for availability indication. 
For availability indication in PEI, it can becomes effective once received. For availability indication in paging DCI, it can take effect at the next DRX cycle or take effect once received if validity period is introduced.

	LG
	Alt 1
	

	ZTE, Sanechips
	
	From system perspective, there would be an application delay for the availability indication to make sure all the UEs in the cell have received the indication before gNB to cease to stop the transmission of the TRS. However, the details can be discussed after proposal 1 is stable.

	NordicSemi 
	Alt 3 
	In order to facilitate maximum power saving TRS should be validated already before PEI to facilitate PEI PDCCH reception 

	Samsung
	Alt1
	NW can indicate the availability when corresponding TRS/CSI-RS occasions are already available, and make sure the indicated availability is valid before the expiry of validity time. So application delay is not needed. 

	Qualcomm
	Alt 1 for off-to-on, Alt 2 for on-to-off
	In general, there seems no need to define very strict application delay given that the RS is not supposed to be very dynamically present or absent. 
For off-to-on, it can be up to UE implementation how long it takes the UE to react and start process the RS once it becomes available. There is no need to define a RAN4 test for this reaction time as it is a transient behavior with little effect to UE long term operation.
For on-to-off, the RS availability indication should be sent in advance well before the RS becomes absent. Then the UE has enough time to stop using the RS and avoid glitch to the tracking loops. In this sense, maybe the timer-based indication in proposal #3 is good to have.

	Ericsson
	
	Our understanding is that when a UE receives (via a mechanism) that TRS is available, the UE knows the occasions (start and duration) in which the TRS is considered as available. We do not see need for defining application delay. Also, it is not clear to what idle more UE procedure the ‘application delay’ is intended.

	CMCC
	Alt 1
	

	OPPO
	Alt 1
	When TRS/CSI-RS is available, the network  can indicate the availability to the UE in the indication signaling.  The UE can assume it is available once the signaling is received.

	Sharp
	FFS
	It depends on which signal will carry the indication.

	Vivo
	Alt-1/Alt-2
	Alt-1 for off-to-on switching, and Alt-2 for on-to-off switching.
For off-to-on switching, UE assumes the TRS not present, and performs T/F tracking based on SSBs until the availability indication is received, although the TRS have been actually transmitted by NW, as shown in following figure. UE can assume the TRS is present immediately after the “switching on” indication is received. 
 [image: ]
For on-to-off switching, since NW can not switch-off the TRS immediately considering different Ues monitor paging DCI/(PEI) in different occasions. NW can stop the TRS transmission after all Ues can receive the indication. Hence, the TRS are still available in a certain period. UE can assume the TRS not available in the next modification period. The definition of modification period can be reused from that for system info update procedure.
As shown in following figure, the ‘lead time’ contains at least one modification period.
[image: ]

	Apple
	Alt-1
	We think Alt-1 is sufficient.
For on-to-off switching, either though NW cannot switch off the TRS immediately before notifying all the Ues, there is no issue for UE to assume the TRS is no longer available. We do not think we need a complicated design.

	Spreadtrum
	
	Whether and how to support application delay for the availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UE depends on the ignaling method.

	Xiaomi
	Alt-1
	Although some delay can be observed from the Network point of view, there is no need to indicate such observation to the UE since a UE assume the RS availability is valid as soon as it is indicated.

	Nokia
	Need to separate discussion to physical layer and SIB based.
	This discussion should be separated for physical layer availability indication and SIB based availability indication. 
Considering physical layer availability indication, it would seem that immediate presence could be assumed (i.e. from the first TRS occasion following the availability indication). 
For SIB based, while this would evidently be more RAN2 discussion, there would be different cases. In the case that the TRS configuration is assumed to be always available (as a one possible option), the disabling would need to follow the normal system information update procedure and UE should be aware when the updated configuration applies. In the case that some more dynamic availability configuration via SIB is supported (e.g. via time domain configuration), the details would depend on the mechanism, but as said, UE should be aware when to assume the availability.

	Sony
	Alt.1
	

	DOCOMO
	Alt 1

	It depends on how to indicate availability.
We are fine with Alt 1 if validity time is adopted.

	MediaTek
	FFS
	Similar comments as in Section 2.1.3. The method is related to the supported signaling method.

	Panasonic
	FFS
	

	IDCC
	Alt. 1
	




Issue 1-5: Default mode
Some companies have proposed to support a default mode for configured TRS/CSI-RS occasion(s), when UE has not received the availability indication. The views from the contributions regarding default mode of the configured TRS/CSI-RS occasion(s) are summarized as below:
· Mode 1: UE may assume that TRS/CSI-RS are present on all configured TRS/CSI-RS occasions
· Lenovo
· Mode 2: UE should assume no TRS/CSI-RS can be obtained.
· Lenovo, Vivo, DOCOMO

Therefore, the following proposal with all companies’ views captured is provided for discussion during the first round.
Moderator proposal #5
Discuss default mode for TRS/CSI-RS at the configured occasion(s) to the idle/inactive UE when idle/inactive UE has not received any availability indication, considering the following alternatives
· Alt 1: the idle/inactive UE assumes the TRS/CSI-RS at all the configured TRS/CSI-RS occasions are present/available
· Alt2: the idle/inactive UE assumes the TRS/CSI-RS at all the configured TRS/CSI-RS occasions are not available 

Please provide the detailed views in the following table.
	Company 
	Alternative to support
	Comments

	CATT
	Alt-3 
	UE should not assume the availability or not since UE should receive the availability information all the time.

	Intel
	FFS / Alt 3
	We believe this proposal is for the case when UE did not receive any availability indication by SIB and/or L1 indication.

Similar understanding as CATT. If availability indication is not provided, then UE should not assume anything about the availability of the TRS. We suggest to make progress on Proposal 1 first.

	TCL
	Alt3 
	We share the same views with CATT and intel. There should be no default mode in TRS/CSI-RS occasion. If UE is not receiving the availability indication, the UE should not assume anything about the availability of TRS/CSI-RS.

	Huawei, HiSilicon
	Alt 2
	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).
According to the above agreement in RAN1 #104, the UE assumes TRS/CSI-RS is not present if the network does not indicate it is available. We think this issue has already been covered by the agreement.

	LG
	
	We have similar view with Huawei/HiSilicon. The agreement in RAN1 #104 already cover this issue.

	ZTE, Sanechips
	
	We share the same understanding with Huawei and LG. We think alt 2 is the compromise in the last meeting.
Or, is there more information provided by alt2 on top of the following sub-bullet?
Agreements:
…….
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).

	NordicSemi
	Alt2
	Agree with HW

	Samsung
	Alt2
	Agree with HW

	Qualcomm
	Alt2
	Alt2 seems already agreed in last meeting as mentioned by HW. There is no need to further discuss it.

	Ericsson
	Alt 2
	Agreement from RAN1#104-e is clear in this regard. UE cannot assume TRS as being ‘available’ unless it receives indication that TRS is available.

	CMCC
	Alt 2
	Agree with HW

	OPPO
	Alt2
	Agree with HW

	Sharp
	Alt2
	

	vivo
	
	For clarification, vivo did not provided proposal on this issue.
As we commented for section 2.1.3, in vivo’s understanding, UE assumes the same (un)availability state until receiving the next indication

	Apple
	Alt2
	Agree with HW

	Spreadtrum
	Alt2
	Agree with HW

	Xiaomi
	
	Agree with HW and no need for further discussion.

	Nokia
	Alt 2
	Share the view with Huawei.

	Sony
	Alt.2
	

	DOCOMO
	Alt.2
	Agree with HW

	MediaTek
	Alt 2
	Agree with HW.

	Panasonic
	
	Agree with Huawei that the current agreement already covers UE assumption in this case. So other topics can be prioritized.

	IDCC
	Alt.2
	



2.2 First round discussion summary
Issue 1-1: Signaling method
Companies’ positions and comments about motivations/concerns are summarized as below.
	Alternatives
	Motivations
	Concerns

	Alt1: Paging DCI
	· Less UE power consumption than SIB based solution, i.e. reuse UE BD procedure for paging.
· Can be used to indicate availability for next PO 
· Can be used when PEI is not enabled
	· Dynamic based solution won’t work for idle/inactive UEs moving among cells
· Additional resource overhead for paging DCI is needed if no UE in the PO is paged

	Alt2: PEI
	· Less UE power consumption than SIB based solution, i.e. reuse UE BD procedure for PEI.
· Can be used to indicate availability before a PO
· flexibility to provide the instantaneous availability 
	· Dynamic based solution won’t work for idle/inactive UEs moving among cells
· Prefer to avoid firmly bundling PEI and TRS occasion functionalities.
· Depends PEI design
· if PEI is carried by paging DCI, it would be beneficial to reuse paging DCI
· Only DCI-based PEI is feasible 

	Alt3: SIB

	· Used as initial/default indication. Needed when availability is not expected to change frequently. Otherwise a UE newly enter idle/inactive state may not able to get the availability indication if there is no update
· Useful in case the network intends to keep TRS configurations quite stable, the availability change can be indicated to UE by reusing SI update procedure
· Can be used with new/enhanced SI update procedure to avoid additional overhead
	· Large UE power consumption 
· NW overhead for SI update, e.g. additional paging DCI for SI update notification


Positions:
· Alt1 and Alt3
· Intel, Vivo (FFS Alt2), Nokia (Alt2 in addition to Alt1), Sony, InterDigital,
· Alt1 and Alt2 
· TCL, Huawei, HiSilicon, LG, ZTE, Sanechips, NordicSemi, Ericsson (if DCI-based PEI), Sharp (if DCI-based PEI), Spreadtrum, DOCOMO, Panasonic, IDCC (if DCI-based PEI)
· Alt2 and Alt3
· MediaTek
· Alt1 or Alt2, depending how PEI is conveyed
· OPPO
· QC (Alt1 is 1st preference)
· CMCC (Alt2 is 1st preference)
· Alt1/Alt2/Alt3 
· Apple
· Alt3 
· CATT, Samsung (FFS L1 based)
· Alt1
· Xiaomi

For Alt1 and Alt2, the majority support dynamic signaling. But there is no consensus to use paging DCI or PEI or both. There are supports for each combination. We cannot make the decision before design of PEI is confirmed in the other AI. So, it’s better to agree on L1 signaling based method in this meeting for the sake of progress.

For Alt3, there is a concern about additional UE/NW overhead for SIB acquisition or SI update. But it is not a problem when SIB based signaling reuse SI update procedure for use cases, such as a) for default indication only, or b) when NW network intends to keep TRS configurations quite stable, c) enhance SI update procedure to avoid the notification. To address the concern, an FFS on SI update notification procedure can be added. 

Therefore, the proposal is updated to support both SIB and L1 based signaling given the fact that each alternative has reasonable use cases and motivations/benefits, and all concerns are addressed. 

Modified proposal #1
Support both SIB based and L1 based signalling for the availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UE.
· FFS: whetehr or not to have SI update notification in paging PDCCH for SIB based isnglaing
· FFS: paging DCI and/or PEI for L1 based signaling

As suggested by many compaines, signaling method has impact on other detais. So, the dicussion on other deails (indication contect/valididty time/application delay/defautl mode) will be discussed in next round after signaing method is confirmed.

2.3 Second round discussion
Issue 1-1: Signalling method
Based on the email discussion, many companies strongly suggest to support L1 based signalling first. On the other hand, there are companies prefer a combination of both or SIB based only with 1st preference on SIB-based solution.

So, let’s do down-selection from the following two options for potential agreement on this issue. 
Proposal #1-1
Support at least L1 based signalling for the availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UEs.
· FFS paging DCI and/or PEI for L1 based signaling
· FFS SIB-based signaling
· Cell reselection is performed if UE moves to a new cell

Proposal #1-2
For signaling the availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UEs, down-select from the following alternatives:
· Alt 1: SIB based
· Alt 2: L1 based
· Alt 3: both SIB based and L1 based 
· FFS: paging DCI and/or PEI for L1 based signaling, down-selection from the following options
· Option 1: Paging DCI and PEI
· Option 2: Paging DCI  
· Option 3: PEI 

Please provide the detailed views and suggested modifications, if any, in the following table.
	Company 
	Proposal to support 
(Proposal 1-1 or Proposal 1-2)
	Comments

	LG
	Support 1-1 without the last sub-bullet 
	If SIB based indication is used and a configured TRS/CSI-RS resource is not available anymore, UE should perform SIB acquisition procedure whether it is transmitted frequently or not. Meanwhile, if L1 based indication is supported, UE can save power consumption due to the SIB monitoring compare to the SIB based solution. Thus, in UE power consumption point of view, at least L1 based indication should be supported. Meanwhile SIB based solution needs further study and discussion in terms of power saving gain and resource overhead efficiency. 
Regarding the last sub-bullet in the proposal 1-1, the intention is not clear for us. The cell selection is not a signaling method, so we do not need to capture it in this proposal. Thus we prefer to either remove the last sub-bullet, or capture it as a “Note”.

	Huawei, HiSilicon
	Support 1-1
	According to the online discussion, Mr Chairman’s guidance is to encourage us to move a step forward. However, the proposal #1-2 in our view does not provide any progress compared with the online version of proposal #1.
Proposal #1-1 clearly reflects the status from the 1st round discussion. In the 1st round discussion, almost all companies think L1 based signaling should be at least supported. The concern raised by CATT, in our view, can be resolved by the third sub-bullet. We think it is better to add “Note:” before it as LG commented.

	NordicSemi
	Support 1-1 without the last sub-bullet
	If we want to move forward then 1-1, to me it looks that 1-2 just summarized what we have had on Table so far. 

	Nokia
	Prefer proposal 1-2 (with additional note)
	Like commented in the reflector, we don’t think network should always be mandated to configure physical layer indication for the availability, but it should be possible to configure the availability via system information. The details can be left to RAN2. As also commented in reflector we are fine to conclude that frequent/increased SI updates should be avoided due to negative impact to UE power consumption and add a corresponding note e.g. for alt.3. 
Regarding the last sub-bullet 1-1, related to comment that CATT raised at the reflector, I hope it is clear that UE should not assume anything regarding the TRS availability nor configuration in a new cell, until it has acquired the system information providing relevant information. Hence, like discussed in last meeting, TRS configuration is cell specific

	ZTE,Sanechips
	Support Proposal 1-1
	We would like to repeat our comment on SIB based indication that it will require a similar procedure with re-configuring the assistance RS via SIB. Hence, we think the SIB based indication design is kind of redundant.  Besides, we also agree that UE should not assume the TRS configured via SIB is always available without explicit indication according to the agreements in the last meeting. 
Meanwhile, with PEI-based indication, UE does not need to detect PO for assistance RS availability indication when PEI indicates no paging message, which can help UE power saving. 
With paging DCI based indication, UE cannot skip PO detection. However, considering some UE may not support PEI, we are okay with paging DCI based indication in addition to PEI-based indication.

	Samsung 
	Prefer Proposal 1-2
	We think both SIB based and L1 based can be FFS. 
For SIB based, SIB1 can also be considered.
In addition to the consideration on how frequently the availability indication will be transmitted. We think whether or not the indication is cell-specific or UE group specific also matters. In general, we prefer cell-specific indication for the benefit of low overhead. 

	IDCC
	Proposal 1-1
	We can agree at least on the L1 signaling now. For L1 signaling, we prefer using PEI due to higher power savings potential. 

	Sony
	Support 1-1
	It is critical that we make a progress on this issue in this meeting. In our view, L1-based is needed. SIB can be added to support L1-based operation

	Qualcomm
	Support Proposal 1-1
	

	Intel
	Support 1-2
	Agree with Nokia that risk with proposal 1-1 that gNB will always be mandated to implement L1 signaling when there is a change. Compared to this, SIB + L1 signaling certainly provides a better alternative

	Ericsson
	Proposal 1-1 
	Regarding the last sub-bullet of 1-1, it is not needed as it seems to refer to idle mode cell reselection. 
For proposal 1-2, following should be added to clearly reflect the alternatives that are being considered for study. 
It is RAN1 understanding that existing SI update procedure is used for SIB based signaling.

	Apple
	Prefer Proposal 1-2
	We prefer both SIB and L1 signaling are supported. This provides the full toolbox to the network, and of course network needs to use it properly. For example, the gNB should use SIB-based signaling only in cases when this is beneficial, that is, SIB-based signaling is used to carry more stable TRS configuration. It is not reasonable not to support it simply because we are afraid gNB may not use it properly.

	CATT
	Support proposal 1-2
Object proposal 1-1
	There are several issues in L1 based signaling in TRS/CSI-RS availability indication.  
· The validity of TRS/CSI-RS availability after UE moving to new cell and receiving L1 based signaling from original cell is not specified.  If TRS/CSI-RS availability from original cell is not valid after moving to new cell, UE can’t use the TRS/CSI-RS at all since UE does not know if UE will be in its original cell or next cell after wakeup from deep sleep
· How L1 based signaling would be allocated to UE since L1 based signaling could not be configured to IDLE/Inactive UE?   
· The will be concatenated effects in limiting UE power saving gain and missing the paging message when L1 based signaling is missed detected.  
For Proposal 1-2, we agree with Ericsson that existing SI update procedure is used for SIB based signaling.

	DOCOMO
	Support 1-1 without the last sub-bullet
	We fine with Updated Proposal #1-1.
When availability indication is updated frequently, many companies think L1 signaling is best way to transmit availability of TRS. When availability indication is updated not frequently, L1 signaling is also useful way if validity time of TRS is introduced because NW can configure validity time of TRS. So, it can be reduced for NW to transmit L1 signaling in order to inform availability. That is, NW doesn’t need to transmit availability by L1 signaling every time.
In our view, L1 signaling should be supported at least.

	Lenovo, Motorola Mobility
	Support 1-2
	We think the availability indication without L1 signaling should also be supported. 

	TCL 
	Support 1-1
	Proposal 1-2 summarize the alternatives and we are still not clear that how SIB based signaling can benefit UE in power saving as compared to L1 based signaling. We support L1 based signaling indication to enhance the UE power saving, but for the sake of progress and considering diverse scenarios such as “when UE are moving to a new cell” we are ok to study the SIB based signaling further. 

	Xiaomi
	Support the main bullet of  1-1
	We think RAN1 should make it clear to support L1 based signalling for the availability indication or not, if no,  for the details of SIB based solution can be left to RAN2; if yes, FFS paging DCI and/or PEI for L1 based signaling and FFS L1 and SIB combined solutions.

	Panasonic
	1-1 but need to clarify the intention of the last bullet
	What is the relevance here for cell selection and reselection procedure need to be clarified.



Issue 1-2: Indication content
Companies’ positions are summarized as follows. 
· Positions:
Alt1: TCL, CMCC, Apple, Spreadtrum, Sony, IDCC
Alt2: TCL, LG, ZTE, Sanechips, Qualcomm, CMCC, OPPO, Apple, Nokia
Alt3: CATT, LG, ZTE, Sanechips, Samsung, Qualcomm, Ericsson, CMCC, Sharp, Apple, Xiaomi, Nokia, Sony
Alt4: NordicSemi, Sharp, Apple, Xiaomi, Nokia

There are three type of concerns and one suggestion, which are addressed as follows.
· Concern #1 (@Intel, DOCOMO): clarification is needed on how Alt 2, Alt 3, Alt 4 can be different.
Moderator: example is provided for each alternative 

· Concern #2 (@HW, ZTE, CMCC, Spreadtrum, Sony, MediaTek, IDCC): Alt 1 addresses the issue that whether only availability of TRS in a specified window before PO are indicated. The Alt 1 is used to indicate the validity time. Alt1 can be combined with Alt2 or Alt3. 
Moderator: I see. Then it should be discussed as validity time. Alt1 can be removed in this proposal. 

· Concern #3 (@Nokia, NordicSemi, Apple, Xiaomi): there needs to be a method to indicate the ‘availability’ in beam selective manner, based on PEI or Paging DCI signals validation. 
Moderator: I see. The beam selective manner for physical layer availability indication can be discussed after the signaling method is confirmed. So, Alt4 can be removed in this proposal. 
· Suggestion #1 (@vivo):
 Alt2: availability/unavailability information for configured resources (sets), e.g. a bitmap
· Each bit is associated with at least one resource (sets).
Moderator: OK. But, it should be one resource set in the sub-bullet. Also, it seems to for all configured resources (sets). 
· Conclusion:
This proposal is intended to discuss the details of information included in an availability indication. Based on the comments, Alt1 is related to validity time, while Alt4 is related to physical layer based signaling method.  So, Alt1 and Alt4 can be removed in this proposal. An example is provided for Alt2 and Alt3. One or more alternatives may be considered, depending on the signaling method. Therefore, no need to do down-selection at this state.
	Alternatives
	Examples

	Alt2: Availability/unavailability information for all configured RS resources (sets)
	· Availability indication is a bitmap, where each bit is associated with a configured resource, and “0”/”1” indicates availability/unavailability of the configured resource

	Alt3: Identity of available RS resources

	· Availability indication includes a configuration index or a resource set index. UE assumes the configured RS resources associated with the indicated configuration index or resource set index are available.



Updated proposal #2
For the information provided by an 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 configured RS resources (sets). 
· e.g. bitmap, each bit is associated with at least one resource (set).
· Alt2: Identity of available RS resources 
· e.g. configuration index, or TRS/CSI-RS resource set index
· Other alternatives are not precluded

Please provide the detailed views in the following table.
	Company 
	Support (Y/N)
	Comments

	LG
	
	We are generally fine with the proposal, but would like to clarify our understanding before supporting the proposal. In our understanding, it seems that Alt 1 can support indicating multiple resource or resource set using a bitmap like method. Meanwhile Alt 2 supports indication of availability for one group that contains multiple resource or resource set, and it seems like to operate like a group switching mechanism. Is that the correct understanding? 

	Huawei, HiSilicon
	
	We are fine that old Alt 1 is removed from this proposal and will be discussed as a separate issue. But in our view, “availability in a window before a PO” is not the same thing as validity timer. So, we should discuss it somewhere.
For the updated proposal #2, the new Alt1 is to indicate all the configured RS. However, if the new Alt1 is used jointly with the old Alt 1(i.e. only the RS within a window is indicated), it may result that not all the configured RS are indicated, but only part of them (i.e. the RS located within the window) are indicated. To avoid exclusion of this possible method, we suggest the following modification
Updated proposal #2
For the information provided by an 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  configured indicated RS resources (sets). 
· e.g. bitmap, each bit is associated with at least one resource (set).
· Alt2: Identity of available RS resources 
· e.g. configuration index, or TRS/CSI-RS resource set index
· Other alternatives are not precluded
However, we think it is difficult to decide between Alt.1 or Alt.2 or other alternatives if the signaling is not decided considering different signaling may have different space to carry the indication content. We propose to deprioritize this issue compared with others, e.g. the old Alt.1 and old Alt.4.

	NordicSemi
	
	Since our option was “removed or postponed” 😊 it should be listed at least as FFS in the proposal#2 as separate sub-bullet. Otherwise, we share view with LG that signalling methods (bitmap vs. selection from configured sets’s) could be explicitly mentioned. 

	Nokia
	
	Firstly, we would like to clarify, like commented earlier, that this proposal is focused only to physical layer availability indication design? E.g. suggest to modify the proposal as follows:
“the physical layer availability indication of TRS/CSI-RS”
Details of SI based availability design would fall to RAN2.
We noted earlier that we should be able to indicate availability selectively, thus in context of Alt.1 it would be preferable to be possible to indicate the availability for sub-set of the resources e.g. setting a bit corresponding a resource/sub-set of resources to ‘available’ state. I think this is the intention, but wording ‘all configured’ resources confuses. Hence, we would support the wording change by Huawei to have resource/beam specific availability.
Like also commented earlier, it can become challenging especially in FR2 provide each available resource ID separately or having bitmap covering all resources individually, thus we should consider grouping the resources and/or accounting the physical layer association determine the applicability/interpretation of the availability information.

	ZTE,Sanechips
	Y
	Between these two alternatives, Alt1 is preferred. As it can be used to indicate availability/unavailability information for each resource (set), and more than one resource (set) can be indicated as available simultaneously, which provides the flexibility.  And we are also open to discuss whether/how to reduce signaling overhead by grouping more resources into one group.
While for Alt2, as it pointed out by other companies, it seems that if a resource with ID-X is indicated as available via the L1 signaling (or SIB if supported), then another resource with ID-Y would be interpreted as unavailable, which would limited the number of active resources for T/F tracking. 

	IDCC
	Y
	We prefer Alt.1 since it can indicate more than one resource.

	Sony
	
	We are OK with the suggested modification by Huawei.

	Qualcomm
	Y 
	Alt 1 is better than Alt 2 in the sense that there is no debate on whether a resource that is not indicated in the availability signaling is still available or not.

	Intel
	Y
	Based on the following agreement, we suggest to remove (set) from the proposal. We did not say multiple RS resource sets below. Or, we define what it implies here, such as a given configuration associated with a RS resource?

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)

Updated proposal #2 (revised based on HW version)
For the information provided by an 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  configured indicated RS resources (sets). 
· e.g. bitmap, each bit is associated with at least one resource/configuration (set)
· Alt2: Identity of available RS resources 
· e.g. resource/configuration index, or TRS/CSI-RS resource set index
· Other alternatives are not precluded

In Alt2, revision is done to keep it aligned with description under Alt1. 


	Ericsson
	Y 
	OK with Huawei’s proposed updates. 

	Apple
	OK in principle
	If we understand correctly, the main difference between the two alternatives is that, Alt 1 uses a bitmap, and Alt 2 uses resource ID. Both can be used to indicate multiple resources. I hope it is correct to say Alt 1 uses a bitmap, otherwise I would need some clarification on Alt1.

With this understanding, our suggestion is the following:
Updated proposal #2
For the information provided by an 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 a subset of the configured RS resources (sets) using a bitmap.
· e.g. bitmap, each bit of the bitmap is associated with at least one resource (set).
· Alt2: Identity of available RS resource(s) 
· e.g. configuration index, or TRS/CSI-RS resource set index
Other alternatives are not precluded

	CATT
	Y
	We are OK with moderator’s proposal with additional suggestion.   Since IDLE/Inactive UE would not be UE-specific configured by higher layer signaling, all the resource (sets) or resource set index would be included in the SIB signaling.   
The contents of the availability/unavailability indication are the configured resource  parameters in the SIB.   



	DOCOMO
	
	We are generally fine with Updated Proposal #1-2.
The issue in detail should be discussed after the signaling method is concluded.

	Lenovo, Motorola Mobility
	Y
	We prefer Alt 1.

	Xiaomi
	
	We are general fine with the proposal.

	Panasonic
	
	To clarify our understanding, 
- the Alt.1 is for most detailed availability indication with individual indication for each TRS/CSI-RS configuration
- the Alt.2 is for signaling overhead reduction. The “e.g.” gives some examples. 
So in our understanding, it is better to explicitly propose signaling overhead reduction in Alt.2 for clearer intention.



2.4 Second round discussion summary
Issue 1-1: Signaling method
Companies’ positions are summarized as follows. 
· Proposal to support:
1-1: LG, Huawei, HiSilicon, ZTE, Sanechips, NordicSemi, IDCC, Sony, Qualcomm, Ericsson, DOCOMO, TCL (11)
1-2: Nokia, Samsung, Intel, Apple, CATT, Lenovo, Motorola Mobility (7)
· SIB only: CATT

Some suggestions and concern are addressed as follows:
· Suggestion #1 (@LG, Huawei, NordicSemi, Ericsson, DOCOMO): either remove the last sub-bullet, or capture it as a “Note”.
Moderator: OK
· Suggestion #2 (@Nokia): Frequent/increased SI updates should be avoided due to negative impact to UE power consumption and add a corresponding note e.g. for alt.3.
Moderator: OK. 
· Suggestion #3 (@Ericsson, CATT): add note of” It is RAN1 understanding that existing SI update procedure is used for SIB based signaling.”
Moderator: OK. 
· Concern #1(@Intel, Apple): risk with proposal 1-1 that gNB will always be mandated to implement L1 signaling when there is a change. SIB + L1 signaling certainly provides a better alternative
Moderator: A combination of L1 based and SIB-based is still on the table.

· Conclusion: based on views collected so far, proposal #1-1 is suggested by the majority. We will try it in the reflector again.
Updated Proposal #1-1
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 paging DCI and/or PEI for L1 based signaling
· FFS SIB-based signaling
· Cell reselection is performed if UE moves to a new cell

Updated Proposal #1-2
For signaling the availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UEs, down-select from the following alternatives:
· Alt 1: SIB based
· Alt 2: L1 based
· Alt 3: both SIB based and L1 based 
· FFS: paging DCI and/or PEI for L1 based signaling, down-selection from the following options
· Option 1: Paging DCI and PEI
· Option 2: Paging DCI  
· Option 3: PEI 
· Note: Frequent/increased SI updates should be avoided due to negative impact to UE power consumption
· Note: It is RAN1 understanding that existing SI update procedure is used for SIB based signaling

Issue 1-2 will be revisited if time allows after collecting more views.  

2.5 Third round discussion 
Issue 1-2: Indication content
According to the comments uploaded to the draft folder during the second round discussion. No objection to the updated proposal. There are some suggestions for modification as follows

· Clarification #1 (LG, Panasonic): clarify our understanding of the two alternatives. 
Moderator: More clear examples are provided in the proposal, especially for Alt2.
· Suggestion #1(HW, Nokia): Alt1: Availability/unavailability information for all  configured indicated RS resources (sets). 
Moderator: Yes, combination with certain validity period is open. The suggestion to add “subset of “ seems to be more clear.
· Suggestion #2(NordicSemi): FFS original Alt4 in the proposal#2 as separate sub-bullet.
Moderator: OK. An FFS is added.
· Suggestion #3(Nokia): “the physical layer availability indication of TRS/CSI-RS”. Details of SI based availability design would fall to RAN2.
Moderator: OK.
· Suggestion #4(Intel): suggest to remove (set)
Moderator: OK. The details whether the configuration is per set can be further discussed in Section 4. 
· Suggestion #5(Apple): clarify alt1 is based on bitmap
Moderator: OK. 

Therefore, the proposal #2 is further modified as follows based on the above suggestions.

Updated proposal #2-v1
For the information provided by an 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 subset of configured RS resources (sets). using a bitmap 
· e.g. bitmap, each bit is associated with at least one resource/configuration (set).
· Alt2: value to indicate one or more resources/configurations that correspond to the available RS resources
· e.g. value of “0” to indicate all resources/configurations are available, value “1” to indicate the first configured resource/configuration is available.
· FFS whether and how to indicate the ‘availability’ in beam selective manner.
·  e.g. the beam for indicated available resources are associated with the beam of the physical layer signal/channel that carries the availability indication
· Other alternatives are not precluded

Please provide the detailed views in the following table.
	Company 
	Support (Y/N)
	Comments

	Apple
	Y in principle
	For the formulation of Alt 2, the current wording seems widely open which can be used to describe any scheme. I think the intention is to use some kind of resource/configuration index. In this case, can we add “index” in the bullet as follows?
“Alt2: value to indicate one or more resources/configurations indices that correspond to the available RS resources”

	Huawei, HiSilicon
	
	1) The Alt.2 seems quite different from the Alt.2 in the old proposal#2 in the last round discussion. Especially the example is quite specific and difficult to understand. Can we use the general description of “Alt2: Identity of available RS resource(s)”. We are also fine with Apple’s change.
2) We are generally fine with the FFS bullet. However, the FFS should not be a sub-bullet of the main bullet. It should be another main bullet considering the beam selective manner can work with either Alt.1 or Alt.2.
3) For Alt.1, I know the intention to add “configuration” there but it is not very clear on “each bit is associated with at least one configuration”. We propose to use “a set/group of resources” to replace “configuration”.

	ZTE, Sanechips
	Y with some updates
	1) We share the same view with Huawei that the “configuration” in Atl1 and Alt 2 are unclear and should be clarified.
2) We also agree that the current alt2 is quite different with the previous discussed. Apple’s suggestion is okay to us.
3) Regarding FFS bullet, we think the motivation is clear and okay with it. However, the following sub-bullet seems to imply how to determine the beam (or QCL) information of the assistance RS, which has been addressed by the following agreements. Hence, we think the following sub-bullet can be removed.
· e.g. the beam for indicated available resources are associated with the beam of the physical layer signal/channel that carries the availability indication

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


	NordicSemi
	Y
	Regarding FFS: we think that separate bullet means that FFS is applicable generally for any alternative. 
Regarding ZTE comment: we do not think that example contradicts the agreement we made.  TRS can still have SSB-index association configured, but then dynamic availability signalling may be restricted only to those  TRS resources with the same configured SSB-index.

For Alternatives, our understanding is that options are standard signaling solutions, where

Alt1:  a bit indicates availability/unavailability of RS resource(s)
Alt2: value indicates availability of RS resource(s) (including no resources) from preconfigured set of  RS resource(s)




	MediaTek
	Y in principle
	1. We are generally fine with the description of Alt1 1, but we also think ‘configuration’ in the sub-bullet is not clear.
2. We share similar view with Huawei and ZTE that current Alt 2 is not fully aligned with the previous one. If the intention is to rewrite original Alt 2, then we think Apple’s suggestion is better. However, if the purpose is to have a more general description of codepoint/value-based mapping based method (e.g., codepoint can be the index of a resource set/a group of resource sets or a combination of resource sets), then we are fine with moderator’s version.

	DOCOMO
	Y in principle
	We are generally fine. Please clarify “configuration” in Atl1 and Alt 2.

	Panasonic
	In general, okay with the proposal
	On Alt.1, we see the intention to add “subset” is to leave open for validity period. However, “subset” could literally give the impression to point to subset of the RS configurations. So using “or some of the configured RS resources” is more fitting to the intention here, in our opinion.

On Alt.2, our reading is that it can cover Alt.1, except the example part in sub-bullet. But it is fine for put there for progress.

	Nokia
	Y with some updates
	Alt1. We agree with the change proposed by Huawei. e.g. 
· “e.g. bitmap, each bit is associated with at least one resource or configuration (set) a set/group of resources.”
 
Alt2, as commented by others, in difference to earlier, seems cover also the case that we have “group of resources” (containing multiple indices) instead of explicit resource indices. While we don’t have a strong view, this wording makes the difference between alt.1 and alt.2 bit obscure. 
As per the sub-bullet in FFS; in our reading it does not relate to the configuration of the RS resource(s), which is needed separately, but to the mapping between availability indication and resource/set of resources.

	IDCC
	Y
	Agree with Apple’s clarification.

	LG
	Y in principle
	We are generally fine in principle. However, as commented by some companies, ‘configuration’ in the updated proposal is not clear to understand. 

	CATT
	 N (need further clarification)
	The design seems to support L1-based indication of s based on bits in DCI format.  However, the L1-based signaling could also be indicated by code point in DCI contents in paging DCI or mapping from different sequence of sequence-based PEI.  We don’t think the example of value “0” and “1” in the example is needed before we finalize the PEI candidate.  Our suggestion of modification is as follows,

Updated proposal #2-v1
For the information provided by an 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 subset of configured RS resources (sets). Using a bitmap 
· e.g. bitmap, each bit codepoint is associated with at least one resource/configuration (set).
· Alt2: value codepoint to indicate one or more resources/configurations that correspond to the available RS resources
· e.g. value of “0” to indicate all resources/configurations are available, value “1” to indicate the first configured resource/configuration is available.
· FFS whether and how to indicate the ‘availability’ in beam selective manner.
·  e.g. the beam for indicated available resources are associated with the beam of the physical layer signal/channel that carries the availability indication
· Other alternatives are not precluded


	Xiaomi
	Y in general
	Agree with Huawei on the FFS sub bullet is not an option for availability/unavailability information, we think the e.g. sub-bullet helping to explain the FFS can be kept there.

	Qualcomm
	Y
	Agreed with the proposal in general. Together with SIB configuration of the RS, these two Alts are equivalent. It can be up to RAN2 to pick one Alt that works better for signaling message design purpose.

	CMCC
	Y
	Fine with Apple’s version.

	SONY
	Y with revision
	We prefer the revised version made by Apple

	Lenovo, Motorola Mobility
	Y in principle
	Regarding FFS, it is okay to leave FFS whether there is any interaction between availability indication and QCL indication. However, we suggest removing the example in the current proposal, since this is related to discussion of QCL indication.
· FFS whether and how to indicate the ‘availability’ in beam selective manner.
 e.g. the beam for indicated available resources are associated with the beam of the physical layer signal/channel that carries the availability indication

	Intel
	Y in principle
	CATT (may include index as mentioned by Apple) or Apple version is fine. Example under Alt2 is not needed. We are not OK with using set/group of resources in the proposal.

	Samsung
	Y
	We also suggest to remove sub-bullet under FFS. The feasibility needs to be confirmed first.  

	Ericsson
	Y with updates
	At this point, the alternatives should be kept a bit more generic as more discussion is needed.
For Alt 1, “using a bitmap” should be moved to the sub-bullet within the example. Whether it is a bitmap, or a code point within a bitfield, or is a combination of the two needs further discussion. 
OK to remove the sub-bullet under FFS. 




2.6 Third round discussion summary
Issue 1-2: Indication content
There are some suggestions for modification as follows
· Suggestion #1: “Alt2: value to indicate one or more resources/configurations indices that correspond to the available RS resources”
· Supported by: Apple, HW, ZTE, MediaTek, DOCOMO, LG, IDCC, CMCC, SONY, Intel
Moderator: the updates reflects the original intention. 
· Suggestion #2: Whether or not keep FFS and following sub-bullet of e.g.
· HW: FFS should be another main bullet considering the beam selective manner can work with either Alt.1 or Alt.2
· ZTE, Lenovo, Motorola Mobility, Samsung, Ericsson : OK to keep FFS, but remove sub-bullet
· NordicSemi, Xiaomi: Yes to keep both
Moderator: the FFS point is related to how availability information is provided implicitly based on associated beam direction from the physical layer availability indication. So, it’s relevant and can be kept. For the sub-bullet about the example, it’s not necessary. Since many companies have concern about it, we can remove it for the progress.
· Suggestion #3: whether to replace “configuration” by “a set/group of resources” in Alt1
Yes: configuration is not clear
· Huawei, HiSilicon, ZTE, MediaTek, Nokia, DOCOMO, LG 
No: we haven’t agreed on configuration per set/group of resources
· Intel 
Moderator: although the details whether the configuration is per set/group haven’t been discussed/agreed, it’s OK to use them in the examples for clarification.
· Suggestion # 4 (@Panasonic): using “or some of the configured RS resources” is more fitting to the intention here, in our opinion.
Moderator: OK.
· Suggestion #5(@Ericsson): “using a bitmap” should be moved to the sub-bullet within the example. Whether it is a bitmap, or a code point within a bitfield, or is a combination of the two needs further discussion.
Moderator: OK.
· Concern #1 (@CATT, Intel): L1-based signaling could also be indicated by code point in DCI contents in paging DCI or mapping from different sequence of sequence-based PEI. Remove example of Alt2.
Moderator: /codepoint for both Alt1 and Alt2 are added to resolve to concern. Agree that example for Alt2 is not needed. The main text is clear enough.

The proposal 2 is further modified as follows to incorporate all the suggestions/concern above. 

Updated proposal #2-v3
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 subset of configured RS resources using a bitmap
· e.g. each bit from a bitmap or a codepoint is associated with at least one resource/configuration or a set/group of resources
· Alt2: value or codepoint to indicate one or more resources/configurations indices that correspond to the available RS resources
· e.g. value of “0” to indicate all resources/configurations are available, value “1” to indicate the first configured resource/configuration is available.
· FFS whether and how to indicate the ‘availability’ in beam selective manner.
·  e.g. the beam for indicated available resources are associated with the beam of the physical layer signal/channel that carries the availability indication
· Other alternatives are not precluded

3 Topic #2: RS types
In last e-meeting, it has been agreed to determine whether or not to support periodic CSI-RS in addition to periodic TRS for idle/inactive Ues in RAN1#104b-e.
	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.



The following proposals regarding RS types are submitted in RAN1#104b-e
	HW [1]
	Proposal 8:	Do not support periodic CSI-RS for TRS/CSI-RS occasion(s) for idle/inactive Ues.

	OPPO[2]
	Proposal 5:   Supporting periodic CSI-RS for idle/inactive Ues is slighted preferred.

	Spreadtrum[3]
	Proposal 1: CSI-RS in addition to periodic TRS are not used as TRS/CSI-RS occasion(s) for idle/inactive Ues.

	TCL[4]
	Proposal 4:  Support configuration of Multiple RS resources for TRS/CSI-RS occasion of idle/inactive UE, and do not restrict TRS/CSI-RS occasion to be TRS only. 
Propsal 2: Consider slot1280 in PeriodicityAndOffset of CSI-RS to create a longer peridocity for long DRx cycle. 

	ZTE[5]
	Proposal 1: Only periodic TRS is supported for RRC idle/inactive state UE.

	Vivo[6]
	

	CATT[7]
	Proposal 1: Periodic CSI-RS in addition to periodic TRS for TRS/CSI-RS occasion(s) can be supported for idle/inactive Ues.

	MediaTek[8]
	Proposal 1: Periodic CSI-RS other than periodic TRS is not used as TRS/CSI-RS occasion(s) for idle/inactive mode UE.

	Panasonic[9]
	

	CMCC[10]
	Proposal 2. Not support periodic CSI-RS in addition to periodic TRS for TRS/CSI-RS occasion(s) for idle/inactive Ues.

	Xiaomi[11]
	Proposal 2: Support both TRS and CSI-RS for idle/inactive Ues in case of multiple RS resources can be considered.

	Intel[12]
	Proposal 4: Periodic TRS is sufficient and Periodic CSI-RS is not supported in idle/inactive mode.

	Apple[13]
	Proposal 1: Support only periodic TRS for idle/inactive Ues. Periodic CSI-RS other than TRS is not supported.

	Qualcomm[14]
	Proposal 5: For Rel-17, only support the configuration of TRS for idle/inactive mode UEs.


	Samsung[15]
	Proposal 4: Support common configuration parameters for RS resource at configured TRS/CSI-RS occasions for idle/inactive Ues regardless of RS type. 

Proposal 5: Support some periodic CSI-RS in addition to periodic TRS for TRS/CSI-RS occasion(s) for idle/inactive Ues, including at least 
· CSI-RS for L1-RSRP report available in RRC connected mode, and 
· CSI-RS with single antenna port and no CDM type. 

	Sony[16]
	Proposal 8: Rel-17 does not support periodic CSI-RS for idle/inactive Ues

	LG[17]
	Proposal 2: Do not consider further on periodic CSI-RS in Rel-17.

	Nokia[18]
	Proposal: Do not support other RS types (than TRS).

	InterDigital[19]
	Proposal 5: Configuration of periodic CSI-RS is supported.

	Sharp[20]
	

	DOCOMO[21]
	

	Lenovo[22]
	

	Ericsson[23]
	Proposal 5	Only TRS/CSI-RS occasion(s) corresponding to periodic TRS can be shared with idle Ues.

	Nordic[24]
	Proposal-1: Only periodic TRS are used as TRS/CSI-RS occasion(s) for idle/inactive Ues, i.e as iTRS.
Proposal-2: Extend the supported periodicity of iTRS (compared to RRC-connected TRS) by values of 5ms and 160ms.



3.1 First round discussion
Based on contributions submitted in RAN1#104b-e, the companies’ views regarding RS types are summarized as below:
· Alt 1. Support periodic TRS only
· HW, Spreadtrum, ZTE, MediaTek, CMCC, Intel, Apple, QC, Sony, LG. Nokia, Ericsson, Nordic (13)
· Alt 2. Support periodic CSI-RS in addition to periodic TRS 
· OPPO, TCL, CATT, Xiaomi, Samsung, interdigital (6)
·  Alt2-1: subset of legacy CSI-RS
· [TCL]: to support periodicity of slot1280
· [Nordic]: Extend the supported periodicity (compared to RRC-connected TRS) by values of 5ms and 160ms.
· [Samsung]: consider periodic CSI-RS with single antenna port and no CDM type, CSI-RS for L1-RSRP

The pros and cons regarding whether or not to consider periodic CSI-RS in addition to periodic TRS are well known by companies. Considering a tradeoff between configuration overhead and availability/configuration flexibility, some companies proposed to consider at least some subset of legacy periodic CSI-RS, such as extended periodicity of TRS, single antenna, no CDM type, etc. 

Therefore, it’s worthwhile to further discuss at least subset of legacy periodic CSI-RS in addition to periodic TRS before down-selection. 
Moderator proposal #6
Discuss and down-select from the following alternatives for whether or not to support periodic CSI-RS in addition to periodic TRS for TRS/CSI-RS occasion(s) for idle/inactive Ues.
· Alt1: Periodic TRS only.
· Have same configuration restrictions as connected mode TRS.
· Alt2: Support some periodic CSI-RS without distinguish RS type in the configuration. 
· Configuration restrictions of connected mode TRS may be relaxed, for example more applicable values for periodicity, BW, etc.
· Consider only CSI-RS shares common configuration parameters as TRS, such as one antenna port, same density, etc. 

Please provide the detailed views in the following table.
	Company 
	Alternative to support
	Comments

	CATT
	Alt-2 
	TRS resource configuration is one of the CSI-RS resource configurations.  The support of some periodic CSI-RS configurations would provide the flexibility of network implementation and potential UE power saving.   

	Intel
	Alt 1
	 We do not think the sub-bullet under Alt 1 is needed. We are discussing what parameters to include in TRS configuration separately.

	TCL
	Alt2
	CSI-RS in addition to TRS will benefit network due its flexibility in terms of symbols location in a slot, density and periodicity. We support alt2. 

	Huawei, HiSilicon
	Alt 1 without the sub-bullet
	We support TRS only. But in our view, it should be a separate issue regarding whether the detailed configuration parameters of periodic TRS can be extended or not. So we suggest to focus on the conclusion in the last meeting to answer the question of whether periodic CSI-RS is supported in addition to periodic TRS:
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

	LG
	Alt 1 without the sub-bullet
	Support main bullet in Alt 1. 
We think the configuration details shall be discussed separately.

	ZTE, Sanechips
	Alt 1 without the sub-bullet
	The periodic is sufficient for ACG and sync functionalities. Besides, the RRC connected state UE is expected to be configured with periodic TRS. Hence, the periodic TRS is available in the cell as long as there is RRC connected state UE in the cell. The parameters such as periodicity, etc. for TRS is flexible enough.
However, the additional power saving benefits of other periodic CSI-RS is not clear.
We also agree with Intel and Huawei that the sub-bullet in the Alt 1 is not needed. There is a separate discussion for the detailed configurations.

	NordicSemi 
	Alt 1 without the sub-bullet
	E.g. we found beneficial to support periodicities for TRS that are supported currently for SSB

	Samsung
	Alt2
	TRS is a type of CSI-RS but with some configuration restriction. We think the sub-bullet is needed for Alt1. Otherwise it’s equivalent to Alt2. 

	Qualcomm
	Alt 1 without the sub-bullet
	For Rel-17 reused RS from connected mode Ues, periodic TRS seems good enough based on the assumption that TRS can be UE group common for tracking purposes. CSI-RS may be more UE specific and less stable for idle/inactive mode Ues to use.

	Ericsson
	Alt 1 
	Periodic TRS is sufficient.  
P-CSI-RS used for connected mode Ues are targeted for different purposes (link adaptation, etc), and these configurations will be much more dynamically varying to be provided as potential occasions (depending on traffic situation, link conditions, etc).

	CMCC
	Alt 1 without the sub-bullet
	Similar view as above companies, TRS is enough for IDLE/INACTIVE Ues, and the sub-bullet should be discussed separately.

	OPPO
	Alt 2
	There would be more CSI-RS resources if periodic CSI-RS can also be used for idle/inactive Ues thus providing more chances for UE’s power saving.

	Sharp
	Alt1
	

	Apple
	Alt 1
	

	Spreadtrum
	Alt 1 without the sub-bullet
	The configuration details shall be discussed in Topic #3.

	Xiaomi
	Alt2
	Share similar view with CATT

	Nokia
	Alt 1
	Detailed configuration options should comply (i.e. not restrict) the TRS for CONNECTED mode.

	Sony
	Alt.1
	We refer to the WID stating to re-use the connected mode TRS.

	DOCOMO
	Alt.1
	It is not clear that there is the additional power saving gain of periodic CSI-RS.

	MediaTek
	Alt 1
	

	Panasonic
	Alt.2
	With more flexible CSI-RS configuration on periodicity and pattern, the network is able to share the RS with best efforts but without additional overhead. Multiple CSI-RS configurations are also under discussion. The additionally available RS can just improve the T/F tracking performance for all IDLE/INACTIVE Ues to strive for shorter active time overall, as network is not able to configure individually for each UE.

	IDCC
	Alt.2
	



3.2 First round discussion summary
Issue 2: whether or not to support periodic CSI-RS in addition to periodic TRS
Companies’ positions are summarized as below. 
· Alt1: TRS only
· Intel, Huawei, HiSilicon, LG, ZTE, Sanechips, NordicSemi, Qualcmmn, Ericsson, CMCC, Sharp, Apple, Spreadtrum, Nokia, Sony, DOCOMO, MediaTek (17)
· Alt2: some periodic CSI-RS without additional configuration overhead
· CATT, TCL, Samsung, OPPO, Xiaomi, Panasonic, IDCC (7)
On one hand, 17 Companies support Alt1 and think TRS only is sufficient, and suggest to remove sub-bullet under Alt1. On the other hand, 7 Companies supports Alt2 for the benefits of a) more flexibility of network implementation without additional overhead, and b) additional UE power saving gain due to more available RS resources and higher availability probability. 

There are two concerns for Alt2, which are addressed by the supporter of Alt2 as follows.
Concern#1 (@Ericsson):  Configurations for P-CSI-RS will be much more dynamically varying to be provided as potential occasions (depending on traffic situation, link conditions, etc).
· Supporter of Alt2: The P-CSI-RS for mobility other than link adaptation can be considered. Also, NW has the flexibility of whether or not to indicate the availability. The traffic situation doesn’t matter. 
Concern#2 (@DOCOMO): It is not clear that there is the additional power saving gain of periodic CSI-RS.
· Supporter of Alt2: Alt2 allows more RS resources from connected mode to be shared, e.g. P-CSI-RS for mobility. The additionally available RS can just improve the T/F tracking performance for all IDLE/INACTIVE Ues to strive for shorter active time overall for higher power saving gain. 

Since Alt2 offers additional benefits without additional cost, and all concerns are addressed. The proposed is updated based on Alt2 as below. 

Modified proposal #6
Periodic CSI-RS without requirement for additional configuration parameter than periodic TRS can be considered for TRS/CSI-RS occasion(s) for idle/inactive Ues.

3.3 Second round discussion
For idle mode Ues, it doesn’t need to know the RS type for any available CSI-RS. What really matter for us to discuss for this AI are what configuration parameters to support and corresponding applicable values. Based on the feedbacks I collected in the draft folder, the majority show the concern to keep the restrictions in terms of applicable values same as TRS. So, that’s why the original moderator proposal focus on the restriction to configuration parameters only. 

Proposal #6-1
Periodic CSI-RS that requires additional configuration parameter comparing to periodic TRS cannot be supported for TRS/CSI-RS occasion(s) for idle/inactive Ues.
· “TRS-info” is omitted in the configuration of TRS/CSI-RS occasion(s) for idle/inactive Ues

As suggested by Nokia, the following can be considered. 
Proposal #6-2
Configuration for TRS/CSI-RS occasion(s) for idle/inactive Ues is based on periodic TRS only, including
· Configuration parameters 
· Applicable values 


Please provide the detailed views and suggested modifications, if any, in the following table.
	Company 
	Proposal to support 
(Proposal 6-1 or Proposal 6-2)
	Comments

	LG
	Support 6-2
With updates 
	I don’t think there is any intent in both proposals to take into account additional parameters that may not be required for periodic TRS configuration for idle/inactive mode Ues. So, for more clear understanding, we would like to suggest following update for proposal 6-2. 
Configuration for TRS/CSI-RS occasion(s) for idle/inactive Ues is based on periodic TRS only, including
· Configuration parameters that are necessary in the onfiguration of TRS/CSI-RS occasion(s) for idle/inactive Ues
· Applicable values that are necessary in the onfiguration of TRS/CSI-RS occasion(s) for idle/inactive Ues

	Huawei, HiSilicon
	Support 6-2 with modification 
	We are fine with LG’s revision.

	NordicSemi
	Non of Proposals
	Suggestion: We should stop discussing this issue, instead we should focus on determining, which parameters are configured and their applicable values in Section 4.

	Nokia
	Support 6-2 with updates
	Firstly thanks for capturing the proposal 6-2. Bit similarly as proposed by LGE, we would suggest some adaptation to the proposal 6-2:
Configuration for TRS/CSI-RS occasion(s) for idle/inactive Ues is based on periodic TRS only, including
· 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, like concluded in last meeting, RAN1 should make a firm decision, we would be also fine to agree that: Support only periodic TRS for TRS/CSI-RS occasions for idle/inactive Ues. 

	ZTE,Sanechips
	Proposal 6-2 with updates
	As we repeated many times that we are not sure about the additional power saving gain from proposal 6-1 at the cost of signaling overhead.
Regarding the wording, we think Nokia’s suggestion is better.
And we are also okay to agree to support P-TRS only.

	Samsung 
	Both works
	For proposal 6-2, we suggest to FFS applicable values. The applicable values may not necessary to be same as for connected mode TRS. For example, we may only consider a subset for configuration overhead reduction.
We suggest the modification on top of Nokia’s revision. 
Configuration for TRS/CSI-RS occasion(s) for idle/inactive Ues is based on periodic TRS only, including
· Configuration parameters that are necessary to provide configuration of periodic TRS for idle/inactive Ues
· FFS Applicable values that are necessary to provide configuration of periodic TRS for idle/inactive Ues


	IDCC
	Proposal 6-2
	We are ok with Nokia’s version.

	Sony
	Support modified 6-2
	We support Nokia’s updated version. 
Furthermore, we should replace “TRS/CSI-RS” wording with ”periodic TRS” in this agenda item.

	Qualcomm
	Proposal 6-2
	Maybe a compromise that can address proposals from both sides is to allow additional new parameter values to TRS configuration parameters. Then network can use TRS configuration to configure a CSI-RS. 

	Intel
	Support 6-2
	

	Ericsson
	6-2 and make decision as per RAN1#104-e conclusion.
	RAN1 should conclude the topic as per RAN1#104-e decision, i.e. agree to “Support only periodic TRS for TRS/CSI-RS occasions for idle/inactive Ues”.
Conclusion from RAN1#104-e:
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.
Regarding proposal 6-2, we would be OK although the proposal itself seems a bit redundant – RAN1 has made agreements on configuration details for at least three meetings now already.

	Apple
	Modified Proposal 6-2
	We support Nokia’s version. We could also support Samsung’s update if that helps making progress.

	CATT
	Support 6-1
	Periodic TRS configuration is NZP CSI-RS resource configuration in RRC with TRS-info “true”.  Since the RS resource is not used for channel tracking, the TRS-info “true” is irrelevant.   

	DOCOMO
	Support 6-2
	We support Updated proposal #6.

	Lenovo,  Motorola Mobility
	
	Support the updated proposal 6.

	TCL
	Support 6-1
	We support proposal 6-1 and have objection on 6-2 as it will completely restrict TRS/CSI-RS to TRS only. 

	Panasonic
	
	As the intention is to discuss what configuration parameters to support and corresponding applicable values, we can be flexible to support the configuration parameters that are from TRS to avoid more overhead. But regarding the applicable values, we think the support of more flexible values to allow sharing more P-CSI-RS is beneficial and should be a compromise and trade-off. 
Thus what should be discussed here is the individual parameters and applicable values. The name of the parameter “TRS-info” is not essential issue, as the INACTIVE/IDLE UE does not have to know the type of the RS shared from CONNECTED Ues.




3.4 Second round discussion summary
Companies’ positions are summarized as follows. 
· Proposal to support:
6-1: CATT, TCL
6-2: LG, Huawei, HiSilicon, Nokia, ZTE, Sanechips, IDCC, Sony, Qualcomm, Intel, Ericsson, Apple, DOCOMO, Lenovo, Motorola Mobility

There are some suggestions, which are addressed as follows.
· Suggestion #1 (@LG, Nokia): updates on bullets 
Moderator: OK. Incorporated in the updated proposal. 
· Suggestion #2 (@NordicSemi): We should stop discussing this issue, instead we should focus on determining, which parameters are configured and their applicable values in Section 4.
Moderator: This is important. It helps us narrow down the work for Section 4. If it’s agreed, we will only discuss configuration parameters and applicable values supported for TRS only.
· Suggestion #3 (@Samsung): FFS applicable values. The applicable values may not necessary to be same as for connected mode TRS. For example, we may only consider a subset for configuration overhead reduction.
Moderator: fine to check with the majority 
· Suggestion #4 (@Qualcomm): Maybe a compromise that can address proposals from both sides is to allow additional new parameter values to TRS configuration parameters. Then network can use TRS configuration to configure a CSI-RS.
Moderator: FFS to applicable values is the best we can do. Hard to reach consensus for additional applicable values in this meeting.
· Suggestion #5 (@Sony): We should replace “TRS/CSI-RS” wording with ”periodic TRS” in this agenda item.
Moderator: The RS type doesn’t matter for this feature. TRS is also a type of CSI-RS. NW has flexibility to reuse any type of CSI-RS from connected mode based on the configuration restriction we discussed here.  
· Suggestion #6 (@Ericsson): make decision as per RAN1#104-e conclusion
Moderator: This is the best we reach consensus to address the conclusion from last meeting. No need to keep the exact same wording.
· Concern #1 (@CATT, TCL): Periodic TRS configuration is NZP CSI-RS resource configuration in RRC with TRS-info “true”.  Since the RS resource is not used for channel tracking, the TRS-info “true” is irrelevant.   
Moderator: the updated proposal is about configuration restrictions that will be limited by TRS only. The RS type only maters to connected mode UEs. For idle/inactive UEs, the impact will just be configuration restrictions. For 6-1, the configuration is also restricted by TRS only. NW has flexibility to indicate TRS only or any CSI-RS as long as it can be configured based on the rules we confirmed. In general, 6-1 is equivalent as 6-2 without the second bullet.
· Conclusion: based on views collected so far, proposal #6-2 is suggested by the majority. It is updated with all suggestion incorporated. We will further check it in the reflector.  

Updated proposal #6
Configuration for TRS/CSI-RS occasion(s) for idle/inactive UEs is based on periodic TRS only, including
· Configuration parameters that are necessary to provide configuration of periodic TRS for idle/inactive UEs
· FFS Applicable values that are necessary to provide configuration of periodic TRS for idle/inactive UEs

3.5 Third round discussion 
Regarding Proposal #6. 
The group has reached consensus that configuration should be restricted based on TRS only, and the trs-info does not need to be transmitted explicitly in the configuration. The only discrepancy is whether or not idle/inactive Ues have to always implicitly assume the TRS, though trs-info is not provided. 

On the one hand, some companies, such as Ericsson/Nokia/Apple, think it’s needed. UE’s assumption that trs-info is configured is necessary to support TRS for idle/inactive Ues. On the other hand, some companies, such as CATT, Samsung, TCL, think it’s not needed. The configuration limitations based on TRS only are sufficient to support at least TRS/CSI-RS occasion(s) corresponding to periodic TRS as we agreed in RAN1#102-e. 

In general, there is no technical issue for UE to derive the RS structure regardless of whether or not UE assumes trs-info is configured or not.  We have to discuss the details how UE derive the RS structure latter. The legacy configuration of TRS will not be reused directly anyway, as companies propose many options to reduce the configuration overhead for idle/inactive Ues. 

Therefore, please consider latest modification as follows by considering the opinions from both sides. Hope this is OK for all. 

Updated Proposal #6-v3
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
· The parameter trs-info does not need to be provided in the configuration
· If the configuration is provided, idle/inactive Ues can always implicitly assume that trs-info is configured, but not necessary
· Note: NW can indicate availability of TRS or CSI-RS that meets the limitations
Please provide the detailed views in the following table.
	Company 
	Support (Y/N)
	Comments

	Apple
	N
	It is not clear what “idle/inactive Ues can always implicitly assume that trs-info is configured, but not necessary” means.
We still feel there might be some misunderstanding among companies. As the moderator explained, the intention is to also allow the support of a CSI-RS configuration that has the same pattern as TRS, even though the CSI-RS configuration may not be configured with trs-info for the connected Ues. This does not conflict with idle/inactive UE’s assumption that trs-info is configured. The idle/inactive Ues use this assumption to derive the TRS pattern, and as long as the derived pattern is correct, it does not really matter. Unless e.g. CATT, Samsung, TCL want to support a CSI-RS pattern that is different from a TRS pattern, we think there is no issue for idle/inactive UE to always assume trs-info is configured.
It may become clearer when we discuss the detailed configuration parameters. If the idle/inactive UE always assume it is a TRS, it can save quite some overhead because some parameters do not need to be indicated any more, such as the number of antenna ports, cdm-type, density, etc. If the UE cannot assume it is TRS, more information would need to be indicated for the UE to derive the RS pattern.
If it really becomes impossible to reach consensus right now (which I hope not), maybe we can leave this sub-bullet as FFS. We still think this will become automatically resolved when we discuss the configuration parameters.

	Huawei, HiSilicon
	N
	According to the email discussion, we feel that the revision from Nokia clearly resolves the concern. We also support Nokia’ revisions. 
We don’t think the Nokia’s intention is to say the TRS-info is always explicitly there, the point is TRS-only is supported for IDLE mode UE, and UE can always assume trs-info is configured regardless whether TRS-info is explicitly transmitted. It is very clear. It is very confused to add “, but not necessary” and remove “always”.

In short we support Nokia’s revision in the email discussion:
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
· The onfigura trs-info is not needed in the onfiguration
· Note: 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
· Note: NW can indicate availability of TRS or CSI-RS that meets the limitations


	ZTE, Sanechips
	N
	We also support the version provided by Nokia (copied by Huawei above) in the email reflector.
Our concern with the following bullet is that we are not sure if UE assumes the assistance RS is not TRS, it would bring about any unexpected UE behavior or not. 
· If the configuration is provided, idle/inactive Ues can always implicitly assume that trs-info is configured, but not necessary
Hence, to make UE’s behavior clear, we prefer Nokia’s version.
On the other hand, since all the RS structure,s configuration parameter and the corresponding applicable values are the same with TRS, we don’t think there is any technical issue if UE always implicitly assume that trs-info is configured.

	NordicSemi
	Y
	We support the proposal as well as modification from Huawei. And regarding Apple comment, we do not think there is any misunderstanding. If current wording is agreed, it is clear that only TRS are signaled to idle/inactive UE.  What would be the point of calling TRS as general CSI-RS, if the configuration would be the same as TRS, i.e. restricted one.

	Mediatek
	N
	The sentence “If the configuration is provided, idle/inactive Ues can always implicitly assume that trs-info is configured, but not necessary” is also not clear to us. If our understanding is correct, the intention of moderator is to explain that whether UE assumes the available RS is P-TRS or not doesn’t matter if the transmitted RS always has the same pattern of P-TRS. In other words, we think it means that UE can always assume ‘trs-info=true’, and whether the CSI-RS sharing the same pattern as P-TRS is shared to idle/inactive mode UE is up to NW implementation. 
Based on the understanding above, we also prefer Nokia’s version in email reflector. 

	DOCOMO
	N
	We support Nokia’s revision proposal.
According to the email discussion from companies, it is clear to be able to decrease overhead if the idle/inactive UE always assume it is a TRS.
If not, more information would need to be indicated for the UE to derive the RS pattern, but it is unclear if there is much gain to do so.

	Panasonic
	Y
	

	Nokia
	N (or Y with the modifications proposed by Huawei)
	We would prefer also the version we shared on the reflector and quoted by Huawei above. We felt that the implicit assumption this is needed to give some guarantee for the UE how it can interpret the configuration, covering also the parameters which are not provided (and allow us to reduce the configuration size). 

	IDCC
	Y with revision
	Agree with Nokia’s revision.

	LG
	N
	We also prefer Nokia’s revision. 
As described in the FL’s summary for email discussions regarding proposal #6, we have common understanding that configuration should be restricted based on TRS only. Thus, explicit indication on trs-info is not required since UE can assume all the time that the periodic TRS configuration would be configured. In our view, the Nokia’s version can describe our consensus more clearly.

	CATT
	Y
	The trs-info is a parameter not include in the NZP-CSI-RS resource configuration.   IDLE/Inactive UE mainly uses SSB  for channel tracking.   The TRS is to assist UE further perform the channel tracking in achieving UE power saving.  With L1-based availability indication of TRS for IDLE/Inactive UE, the UE assumption is not critical.  

	Xiaomi
	Y
	We think the 3rd and 4th  bullet may be better revised by Huawei.

	Qualcomm 
	Y
	The 4th sub-bullet seems not needed.

	CMCC
	Y
	Prefer Nokia’s version.

	Sony
	Y/N
	We prefer Nokia’s revision.

	Lenovo, Motorola Mobility
	Y in principle
	Agree with Nokia’s revision.

	Intel
	Y
	Nokia revision is fine

	Samsung
	Y
	

	Ericsson
	N
	We support Nokia’ revision. 
RAN1 has agreed to support only periodic TRS for sharing with idle/inactive UEs so far– there is no consensus to support other RS types. For periodic TRS, either trs-Info is explicitly configured for idle/inactive UEs, or for overhead savings, idle/inactive UE always implicitly assume that trs-Info is configured. 



3.6 Third round discussion summary
Issue 1-1: RS type
· Prefer or fine with the version suggestion by Nokia:
- Apple, Huawei, HiSilicon, ZTE, Sanechips, NordicSemi, Mediatek, DOCOMO, Nokia, IDCC, LG, Xiaomi, CMCC, Sony, Lenovo, Motorola Mobility, Intel, Ericsson

There is no remaining technical issue to discuss. The majority prefer or are fine with the version suggested by Nokia. So, let’s consider the updated proposal below. Hope it can be accepted by all; otherwise we can consider FFS or remove last bullet.

Updated proposal #6-v4
Cconfiguration 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
4 Topic #3. Details of Configurations
According to the following agreements in RAN1#104-e meeting, some alternatives for configuration aspects, including SCS, frequency location, and QCL information, are provided for down-section in RAN1#104bis-e. Also, it has been agreed to support configuration of TRS/CSI-RS occasion(s) for idle/inactive Ues include at least powerControlOffsetSS, scramblingID, firstOFDMSymbolInTimeDomain, startingRB, and nrofRBs, But the corresponding applicable values are open for determination. 
	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:
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

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:
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)




The following proposals regarding configureaiton details are submitted in RAN1#104b-e
	HW [1]
	Proposal 5:	The SCS of TRS/CSI-RS occasion(s) for idle/inactive UEs is the same as the SCS of initial BWP.
Proposal 6:	The frequency location of assistance TRS is not restricted by initial BWP.
Proposal 7:	The QCL information of assistance TRS is explicitly configured.
Proposal 9:	Signaling overhead in SIB due to the configuration of assistance RS occasions needs to be minimized.

	OPPO[2]
	Proposal 2:  The SCS of TRS/CSI-RS occasion(s) for idle/inactive UEs can be configurable.
Proposal 3:  The frequency location of TRS/CSI-RS occasion(s) for idle/inactive UEs shall be configured within the initial DL BWP.
Proposal 4:  QCL information of TRS/CSI-RS occasion(s) for idle/inactive UEs is derived from higher layer configuration, e.g. qcl-InfoPeriodicCSI-RS.

	Spreadtrum [3]
	Proposal 3: The SCS configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs shall be the same as initial BWP.
Proposal 4: The configuration of the frequency location of TRS/CSI-RS occasion(s) for idle/inactive UEs is not restricted by initial BWP.
· IDLE/INACTIVE mode UE is not expected to receive TRS/CSI-RS outside the initial DL BWP.
Proposal 5: QCL assumption of TRS/CSI-RS occasion(s) for idle/inactive UEs is from higher layer configuration, e.g. qcl-InfoPeriodicCSI-RS.

	TCL[4]
	Proposal 1: Consider the parameters such as density and PeriodicityAndOffset in TRS/CSI-RS occasion(s) configuration for idle/inactive mode UE. 
Propsal 2: Consider slot1280 in PeriodicityAndOffset of CSI-RS to create a longer peridocity for long DRx cycle. 
Proposal 3: Study the configuration of multiple TRS/CSI-RS SMTC window to reduce the configuration signaling overhead.
Proposal 5: Associate QCL assumption of TRS/CSI-RS occasion(s) for idle/inactive UEs with the transmitted SSBs implicitly, e.g. similar to PDCCH monitoring in PO. 

	Vivo[5]
	Proposal 1: The SCS for TRS/CSI-RS configured for idle/inactive UEs should be the same as that of initial DL BWP.
Proposal 2: The configuration of the frequency location and bandwidth are not restricted by initial DL BWP, and UE is not required to receive the RS resources outside initial DL BWP.
Proposal 3: QCL information of TRS/CSI-RS resources for idle/inactive UEs is explicitly configured.

	ZTE[6]
	Proposal 4: The Alt-2 (configuration of the frequency location of TRS occasion(s) for idle/inactive UEs is not restricted by initial BWP) should be adopted.
Proposal 5: The Alt-1 (the SCS of configuration of TRS is the same as initial BWP) is adopted.
Proposal 6: The Alt-2 (QCL assumptions associated with transmitted SSBs implicitly, e.g. similar to PDCCH monitoring in PO) is adopted.
Proposal 7: For multiple RS resources for TRS occasion(s), the RS type, RS occasions, and number of RS resources can be limited.

	CATT[7]
	Proposal 2: TRS/CRS-RS resource/resource set configuration should meet the requirement of SIB message size limit.
Proposal 3: 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 4: SCS configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs should be same as initial BWP.
Proposal 5: Rel-15 CSI-RS bandwidth configuration scheme can be reused for IDLE/Inactive UE with additional indication of the starting PRB outside the initial BWP. The resource infrequency location of TRS/CSI-RS occasion(s) for IDLE/Inactive UEs should be within initial DL BWP.
Proposal 6: QCL information configuration of TRS for idle/inactive UE should be configured per CSI-RS resource set. 
Proposal 8: The following procedure can be used for TRS/CSI-RS occasion(s) configuration:
Step1) predefined parameters of TRS/CSI-RS resource grid;
Step 2) SIB indicate parameters details; including QCL assumption with a SSB;
Step 3）To derive TRS occasion(s) according to predefined rule and parameters provided by step1 and step 2.

	MediaTek[8]
	Proposal 4: The SCS of TRS/CSI-RS configuration is configurable.
Proposal 5: The configuration of frequency location for TRS/CSI-RS occasion(s) is not restricted by initial DL BWP.
Proposal 6: The QCL information of TRS/CSI-RS occasion(s) is from higher layer configuration.

	Panasonic[9]
	Proposal 2: QCL parameter with SSB index and power offset with SSB should be explicitly indicated in the TRS/CSI-RS configuration in SIB.
Proposal 3: The SCS configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs is same as initial DL BWP. 
Proposal 4: The configuration of the frequency location of TRS/CSI-RS occasion(s) for idle/inactive UEs is not restricted by initial DL BWP. IDLE/INACTIVE mode UE is not expected to receive TRS/CSI-RS outside the initial DL BWP

	CMCC[10]
	Proposal 3. The SCS configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs is the same as initial BWP.
Proposal 4. The configuration of the frequency location of TRS/CSI-RS occasion(s) for idle/inactive UEs is not restricted by initial BWP.
Proposal 5. The QCL information of TRS/CSI-RS occasion(s) for idle/inactive UEs is derived from higher layer configuration, e.g. qcl-InfoPeriodicCSI-RS.

	Xiaomi[11]
	Proposal 1: The SCS of TRS/CSI-RS occasion(s) for idle/inactive UEs is configurable parameter, alt2 is preferred.
Proposal 4: QCL information of TRS/CSI-RS occasion(s) associated with related SSB for idle/inactive UEs should be configured by higher layer signaling

	Intel[12]
	Proposal 1:
· In addition to the parameters agreed in RAN1-104e, the following parameters can be included in TRS/CSI-RS configuration
· Repetition
· periodicityAndOffset
· qcl-InfoPeriodicCSI-RS
· frequencyDomainAllocation
· Availability indication
Proposal 2: Same SCS as initial DL BWP is assumed for TRS/CSI-RS occasions.


	Apple[13]
	Proposal 2: The SCS configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs is the same as the initial DL BWP.
Proposal 3: The indicated frequency location of TRS/CSI-RS occasion(s) for idle/inactive UEs is not restricted to the initial DL BWP.
Proposal 4: The QCL information of TRS/CSI-RS occasion(s) for idle/inactive UEs is indicated as a SSB index.
Proposal 5: Use the TRS configuration parameters in Table 1 as the starting point. Further signaling overhead reduction/optimization can be considered.
Table 1 TRS configuration parameters
	TRS configuration parameters
	Value Range

	TRS configuration index
	0 to (max # of TRS configurations – 1)

	Frequency domain allocation
	{0, 1, 2, 3}
For TRS, this can be simplified to the offset for the TRS REs in a RB.

	firstOFDMSymbolInTimeDomain
	0 to 9

	startingRB
	Can reuse the existing range: 0 to 274

	nrofRBs
	Can reuse the existing range: 24 to 276

	powerControlOffsetSS
	Reuse the existing range: {-3, 0, 3, 6} dB

	scramblingID
	Reuse the existing range: 0 to 1023

	periodicityAndOffset
	Can reuse the existing structure of CSI-ResourcePeriodicityAndOffset, with periodicity limited to {10, 20, 40, 80} ms.

	QCL information
	0 to 63, indicating the QCLed SSB index

	Number of slots for TRS
	{1, 2}





	Qualcomm[14]
	Proposal 2: Support Alt-1 for the configuration of the frequency location of TRS/CSI-RS occasion(s) for idle/inactive UEs:
· 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.
Proposal 3: support Alt 1 for the SCS configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs. SCS of initial BWP is the SCS of CORESET #0 if CORESET #0 and SSBs have different SCS
· Alt1: same as initial BWP
· Alt2: configurable parameter 
Proposal 4: Support Alt-1 for the QCL information of TRS/CSI-RS occasion(s) for idle/inactive UEs in following alternatives: 
· Alt-1: 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 


	Samsung[15]
	Proposal 6: Support applicable values of {db-3, db0, db3, db6} for powerControlOffsetSS of TRS/CSI-RS occasion(s) for idle/inactive UEs.

Proposal 7: Support a length of 10bits for scramblingID of TRS/CSI-RS occasion(s) for idle/inactive UEs.

Proposal 8: Support value in range of 0 to 13 for firstOFDMSymbolInTimeDomain of TRS/CSI-RS occasion(s) for idle/inactive UEs.

Proposal 9: Support startingRB and nrofRBs with applicable value in range of (0..maxNrofPhysicalResourceBlocks-1), where maxNrofPhysicalResourceBlocks can be larger than maximum number of RBs of initial BWP for TRS/CSI-RS occasion(s) for idle/inactive UEs.

Proposal 10: Support SCS configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs same as initial BWP.

Proposal 11: Support configuration of the frequency location of TRS/CSI-RS occasion(s) for idle/inactive UEs not restricted by initial BWP. 

Proposal 12: Support QCL information of TRS/CSI-RS occasion(s) for idle/inactive UEs from higher layer configuration, e.g. qcl-InfoPeriodicCSI-RS.

	Sony[16]
	Proposal 3: The SCS configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs is a configurable parameter.

Proposal 4: The configuration of the frequency location of TRS/CSI-RS occasion(s) for idle/inactive UEs is not restricted by the initial BWP. 

Proposal 5: QCL information of TRS/CSI-RS occasion(s) for idle/inactive UEs should come from From higher layer configuration (e.g. qcl-InfoPeriodicCSI-RS).

Proposal 6: Support providing multiple TRS/CSI-RS configurations to idle/inactive UEs.


	LG[17]
	Proposal 3: Support Alt 1 for the SCS configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs
Proposal 4: When SIB signalling is used for the configuration, support Alt 1 for the configuration of the frequency location of TRS/CSI-RS occasion(s) for idle/inactive UEs. 
Proposal 5: Higher layer configuration is used to configure QCL information of TRS/CSI-RS occasion(s) for idle/inactive UEs

	Nokia[18]
	Proposal: The configuration of TRS occasion-related parameters informed to the IDLE/INACTIVE mode UE(s) should be assumed to support similar flexibility as required by Connected Mode UE(s).
Proposal: The configuration of TRS to the IDLE/INACTIVE mode UEs needs to support independent configuration for each broadcast/SSB beam.
Proposal: When informing TRS occasions for the IDLE/INACTIVE mode UEs, parameters ‘nrofPorts’, ‘cdm-Type’ and ‘density’ in ‘CSI-RS-ResourceMapping’ can be omitted from the configuration and values assumed to be same as defined by specification TS38.214 for CSI-RS configured with ‘trs-info’.
Proposal: Following parameters can be assume to be same/common for RS resources in TRS resource set, or could be derived from one parameter for a RS resources defined in TRS resource set:
· For TRS, ‘firstOFDMSymbolInTimeDomain’ would need to be provided only once for a TRS resource set, and location of both of the second symbol in the slot could be derived from it, and in case of two (consecutive) slots are in RS resource set, symbol locations are same in the second slot.
· Note: number of slots (1 or 2) is indicated separetly, per resource set or for all resource sets.
· For TRS, ’row1’, ‘startingRB’ and ‘nrofRBs’are common/same for the RS resources in a RS resource set, thus would be provided only once per RS resource set.
· For TRS, ‘CSI-ResourcePeriodicityAndOffset’ would need to be provided only once for TRS resources in same slot.

Proposal: Configure the QCL information for each RS resource for IDLE/INACTIVE mode explicitely e.g. via SSB index. 
Proposal: For sub-carrier spacing configuration for TRS occasions, while being able to explicitely configure the sub-carrier spacing offers some flexibility, assuming that the sub-carrier spacing is aligned with initial BWP (given bysubCarrierSpacingCommon) seems sufficient.
Proposal: For IDLE/INACTIVE mode UE(s), the frequency location of the TRS occasions is given by ‘startingRB’ and ‘nrofRBs’ and it is not be restricted by the initial DL BWP. 

	InterDigital[19]
	Proposal 3: The configuration of the frequency location of TRS/CSI-RS occasion(s) is within initial DL BWP.
Proposal 4: The SCS configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs is same as initial BWP.
Proposal 7: The QCL information of TRS/CSI-RS occasion(s) for idle/inactive is from higher layer configuration.

	Sharp[20]
	Proposal 2: Additional restriction for TRS/CSI-RS configuration should not be introduced
Proposal 3: The TRS/CSI-RS can be configured without considering the bandwidth restrictions of the initial BWP 
Proposal 4: The QCL information of TRS/CSI-RS should be associated with the signal of availability information.  

	DOCOMO[21]
	Proposal 5: The SCS of CSI-RS for idle/inactive mode should be same as that with initial DL BWP.

	Lenovo[22]
	Proposal 1: Support following methods to reduce the TRS/CSI-RS configuration signalling overhead:
· Predefine or fix a part of TRS/CSI-RS parameters in specification
· Update a subset of parameters of TRS/CSI-RS configuration
· Based on configuration parameters of one NZP-CSI-RS resource of an NZP-CSI-RS resource set, a UE derives configuration parameters of remaining NZP-CSI-RS resources of the NZP-CSI-RS resource set
Proposal 2: QCL information for TRS/CSI-RS configured for idle/inactive UEs is indicated per TRS/CSI-RS resource set.
Proposal 3: Consider following QCL indication methods for TRS/CSI-RS configured for idle/inactive UEs: 
· Alt 1: based on TRS/CSI-RS resource set ID
· Alt 2: based on a bitmap of a length same as the maximum number of SSBs per half frame. Each configured TRS/CSI-RS resource set is sequentially mapped to a bit with value ‘1’ and a corresponding SSB index.
· Alt 3: based on a SSB index provided in the configuration.


	Ericsson[23]
	Proposal 2	The frequency location of TRS occasion(s) for idle/inactive UEs is not restricted by the initial BWP.
Proposal 3	The SCS of TRS transmitted in TRS occasion(s) for idle/inactive UEs is same as the SCS of initial BWP.
Proposal 4	QCL information of TRS occasions, e.g., in association with SSB indices is informed to the UE explicitly as part of TRS occasion configuration information.

	Nordic[24]
	Proposal-2: Extend the supported periodicity of iTRS (compared to RRC-connected TRS) by values of 5ms and 160ms.
Proposal-4: iTRS are not associated with a BWP. iTRS shall span 
· All RBs of 24- and 48-RB CORESET#0 
· 52 contiguous RBs of 96-RB CORESET#0
Proposal-5: For iTRS, support configuration of row1 of frequencyDomainAllocation
Proposal-6: To reduce configuration overhead for iTRS, define iTRS burst where iTRS of different beams/SSBs are derived from the one reference iTRS configured by iTRS-ResourceSet. Details are for further study.



4.1 First round discussion
Based on the contributions submitted in RAN1#104b-e, proposals regarding the details of configuraiton for TRS/CSI-RS at the configured occasion(s) for idle/inactive UEs can be diviced into the follwoing aspects
· SCS
· Frequency location
· QCL information
· Applicable values
· Methods for configuration overhead reduction
· Other configuration parameters

Issue 3-1: SCS 
Based on the contributions submitted in RAN1#104b-e, comapines’ view on SCS configuraiton of TRS/CSI-RS occasion(s) for idle/inactive UEs are summarized as below:
· Alt1: same as initial BWP
· HW, Spreadtrum, Vivo, ZTE, CATT, Panasonic, CMCC, Intel, Apple. QC, LG, Nokia, Interdigital, DOCOMO, Ericsson (15)
· Alt2: configurable parameter
· OPPO, MediaTek, Xiaomi, Samsung, Sony (5)

Therefore, the following proposoal based on majority view is provided for discussion during the 1st round.
Moderator proposal #7
Support SCS configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs same as initial BWP.

Please provide the detailed views in the following table.
	Company 
	Support
(Y or N)
	Comments

	CATT
	Y
	.UE would not have power saving gain if BWP switching needs to be performed, which the SCS of TRS/CSI-RS is not the same as that of initial BWP 

	Intel
	Y
	 

	TCL
	Y
	alt1 same as initial BWP

	Huawei, HiSilicon
	Y
	We support Alt.1 to use the same SCS as that of initial DL BWP. However, it seems the proposal 7 looks unclear and we suggest the following updates and support the revised one:
Support SCS configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs is the same as initial BWP.

	LG
	Y
	

	ZTE, Sanechips
	Y
	If the SCS is different from the initial BWP, UE may need to retune the RF before the PO to acquire the sync, which leads to more power consumption.
Besides, if the SCS is the same with initial DL BWP, it may not need to be additionally configured. 
We think the version suggested by Huawei is better.

	NordicSemi
	Y
	We prefer SCS configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs is the same as SCS of CORESET#0

	Samsung 
	Y
	Fine to compromise to the majority view.

	Qualcomm
	Y
	It seems “only” is the intent. Configuring SCS other than SCS of the initial BWP is a waste of configuration signaling.
Only Support SCS configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs same as initial BWP.
Besides, can we confirm this is the SCS of “CORESET #0”?

	Ericsson
	Y
	

	CMCC
	Y
	

	OPPO
	
	As a UE vendor, we understand the motivation of using same SCS as initial BWP is to ease UE’s implementation. But we don’t see it is a problem for the UE since TRS and Paging is not received at the same time. Please note that SSB may also has different SCS with initial DL BWP.

	Sharp
	Y
	

	vivo
	Y
	

	Apple
	Y
	

	Spreadtrum
	Y
	

	Xiaomi
	Y
	For compromise, we can support the proposal, but we have similar view as OPPO, we think Alt2 is also fine.

	Nokia
	Y (in principle)
	Bit reflecting what other companies have commented, but I assume the intent is that UE may assume that the TRS use the same sub-carrier spacings as initial BWP, i.e. the TRS sub-carrier spacing is set by ‘subCarrierSpacingCommon’ and that we would not need separate signaling.

	Sony
	Y/N
	Similar view as OPPO. Question to the proponent of Alt.2: What happen when the TRS of connected mode UE is using SCS that is not the same the initial BWP’s SCS?

	DOCOMO
	Y
	It's unclear if the Power Saving gain will be commensurate with the overhead of informing the SCS which is different from that with initial DL BWP.

	MediaTek
	Y
	We think it can provide higher probability for network to share TRS/CSI-RS occasion(s) from connected mode UE(s) if SCS is configurable. And it can be up to UE whether to use the occasion(s) based on the SCS configuration and required time gap for SCS switch. 
However, we can accept the proposal as compromise since it is the majority view.

	Panasonic
	Y
	

	IDCC
	Y
	



Issue 3-2: Frequency location
Based on the contributions submitted in RAN1#104b-e, comapines’ view regarding the configuration of the frequency location of TRS/CSI-RS occasion(s) for idle/inactive UEs are summarized as below:
· Alt 1: within initial DL BWP
· OPPO, CATT, QC, LG, interdigital (5)
· Alt 2: is not restricted by initial BWP 
· HW, Spreadtrum, Vivo, ZTE, MediaTek, Panasonic, CMCC, Apple, Samsung, Sony, Nokia, Sharp, Ericsson, Nordic (14)

Therefore, the following proposoal based on majority view is provided for discussion during the 1st round.
Moderator proposal #8
Configuration of the frequency location of TRS/CSI-RS occasion(s) for idle/inactive UEs is not restricted by initial BWP. 
· IDLE/INACTIVE mode UE is not expected to receive TRS/CSI-RS outside the initial DL BWP.

Please provide the detailed views in the following table.
	Company 
	Support
(Y or N)
	Comments

	CATT
	Y
	CATT’s proposal is that UE only uses the TRS/CSI-RS within the DL BWP regardless the TRS/CSI-RS resource is same or different to DL BWP

	Intel 
	Y
	 

	TCL
	Y
	Alt2 is preferred 

	Huawei, HiSilicon
	Y
	

	LG
	N
	In case of resource of TRS/CSI-RS is configured via SIB, frequency location of TRS/CSI-RS occasion(s) outside the initial DL BWP is redundant. 

	ZTE, Sanechips
	Y
	

	Samsung 
	Y
	

	Qualcomm
	Y
	Alt 1 is our preferred solution, but Alt 2 is also good. The sub-bullet of this proposal is more important.

	Ericsson
	Y
	

	CMCC
	Y
	

	OPPO
	N 
We prefer Alt1

	Same understanding as LG.
Anyway resource of TRS/CSI-RS is configured via SIB, its frequency can be “reconfigured” within initial DL BWP even if its bandwidth is configured wider than the initial DL BWP for connected UEs.

	Sharp
	Y
	

	vivo
	Y
	

	Apple
	Y
	

	Spreadtrum
	Y
	

	Xiaomi
	Y
	

	Nokia
	Y
	In order to be able to share the same TRS resources as used by CONNETED mode UEs, we think Alt1 is the only option. If we change the frequency domain configuration (IDLE versus CONNECTED), in my understanding the RS (pseudo-random) sequence will have different realization and cannot be ‘shared’. 

	Sony
	Y
	

	DOCOMO
	Y
	

	MediaTek
	Y
	

	Panasonic
	Y
	

	IDCC
	Y
	There does not seem any difference from the UE perspective.



Issue 3-3: QCL information
Based on the contributions submitted in RAN1#104b-e, comapines’ view regarding QCL information of TRS/CSI-RS occasion(s) for idle/inactive UEs are summarized as below:
· Alt-1: TCI state from higher layer configuration, e.g. qcl-InfoPeriodicCSI-RS
· HW, OPPO, Spreadtrum, Vivo, CATT, MediaTek, Panasonic, CMCC, Xiaomi, Intel, Apple, QC, Samsung, Sony, LG, Nokia, Interdigital, Lenovo, Ericsson (19)
· QCL information, SSB index only
· Panasonic, apple, Nokia, Lenovo, Ericsson
· Alt-2: QCL assumptions associated with transmitted SSBs implicitly, e.g. similar to PDCCH monitoring in PO 
· TCL, ZTE (2)
· Alt-3: The QCL information of TRS/CSI-RS should be associated with the signal of availability information.  
· Sharp (1)

The majority think Alt2 is not feasible since the available TRS/CSI-RS for idle/inactive UEs are shared from connected mode based on explicit indication. Therefore, the following proposoal based on majority view is provided for further discussion. 

Moderator proposal #9
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

Please provide the detailed views in the following table.
	Company 
	Support
(Y or N)
	Comments

	CATT
	Y
	QCL information needs to be associated with SSB index.   UE would use SSB index to obtain the TRS/CSI-RS resource when IDLE/Inactive UE is associated with  one SSB.  

	Intel
	Y
	 

	TCL
	N
	In our view, high layer configuration of the QCL information of TRS/CSI-RS occasion for idle/inactive UE will increase the configuration overhead. QCL information associated with transmitted SSB will reduce the configuration overhead and avoid sending frequent updates about the QCL information of TRS/CSI-RS to idle/inactive UE, which happens due to changes occur in TRS/CSI-RS of connected UE. 

	Huawei, HiSilicon
	Y
	

	LG
	Y
	

	ZTE, Sanechips
	Y
	Okay with the proposal for the sake of progress.

	NordicSemi
	Y
	Could be simplified to point only to SSB index [6bit]

	Samsung
	Y
	

	Qualcomm
	Y
	

	Ericsson
	Y
	

	CMCC
	Y
	

	OPPO
	Y
	

	Sharp
	
	[bookmark: OLE_LINK9][bookmark: OLE_LINK10]alt3 could be used in combination with alt1

	vivo
	Y
	

	Apple
	Y
	

	Spreadtrum
	Y
	

	Xiaomi
	Y
	

	Nokia
	Y
	

	Sony
	Y
	

	DOCOMO
	Y
	

	MediaTek
	Y
	

	Panasonic
	Y
	

	IDCC
	Y
	



Issue 3-4: Applicable values 
Only a few companies provide views regarding the applicable values for supported configuraiton parameters. Therefore, the following table can be used to collect compaines’ view regarding the applicable values during the the first round discussion. 

Moderator proposal #10
Support applicable values for configurations parameter in Table 1 as below. 
Table 1: Applicable values for supported configuration parameter
	parameters
	Applicable values

	powerControlOffsetSS /dB
	Ex. {-3, 0, 3, 6}

	scramblingID
	Ex. 0 to 1023

	firstOFDMSymbolInTimeDomain
	Ex. 0 to 9

	startingRB
	Ex. 0 to 274










Note: the example of applicable values for reference are from Apple [13].

Please provide applicable values for configuration parameters based on Table 1.
	Company 
	Comments

	CATT
	We are generally OK with the range of parameters since they are configured by RRC. We also needs to define the applicable values of  “nrofRBs” when the number of RBs might be smaller than the BW of initial BWP.   

	Intel
	FFS

	TCL
	FFS

	LG
	Before determining applicable values for configuration parameters on frequency location (i.e. ‘startingRB’ and ‘nrofRBs’), configuration of the frequency location of TRS/CSI-RS occasion(s) in Moderator proposal #8 shall be discussed first.

	ZTE, Sanechips
	We think the range can be discussed after other configuration parameters are settled down.

	NordicSemi
	FFS

	Samsung
	
	parameters
	Applicable values

	powerControlOffsetSS /dB
	 {-3, 0, 3, 6}

	scramblingID
	 0 to 1023

	firstOFDMSymbolInTimeDomain
	 0 to 13

	startingRB
	 0 to maxNrofPhysicalResourceBlocks-1





	Qualcomm
	FFS

	Ericsson
	FFS

	Sharp
	FFS

	Apple
	We are fine with the proposal. Also fine to discuss it later.

	Spreadtrum
	FFS

	Xiaomi
	FFS

	Nokia
	FFS, but in principle we should have same parameter value range as for CONNECTED mode TRS.

	Sony
	FFS

	DOCOMO
	FFS

	MediaTek
	FFS

	Panasonic
	FFS



Issue 3-5: Methods for configuration overhead reduction
Based on the contributions submitted in RAN1#104b-e, there are many proposals to consider the methods for configuraiton overhead reduction for multple RS resources configured for TRS/CSI-RS coccasions for idle/inactive UEs.
· Alt 1: Configuration associated with PO
·  CATT, DOCOMO
· Alt 2: Configuration per RS resources set, or group of sets
· CATT, Samsung, Nokia, Lenovo, Ericsson, Nordic
· Alt 3: Predefine some fixed configuration, 
· Nokia, Lenovo, Ericsson
· Alt 4: Number of RS resources can be limited
·  ZTE
· Alt 5: configure TRS/CSI-RS SMTC window
· TCL

Therefore, the following proposal with all companies’ views captured is provided for discussion:
Moderator proposal #11
Study how to reduce configuration overhead for TRS/CSI-RS occasion(s) for idle/inactive UEs, including the following alternatives: 
· Alt 1: Configuration associated with PO
· Alt 2: Configuration per RS resources set, or group of sets
· Alt 3: Predefine some fixed configuration
· Alt 4: Number of RS resources can be limited
· Alt 5: configure TRS/CSI-RS SMTC, e.g. similar as SMTC for mobility

Please provide the detailed views in the following table.
	Company 
	Alternative to support
	Comments

	CATT
	Alt-1, Alt-2
	Configuration per RS resource set is the typical TRS/CSI-RS resource configuration.   Additional constraint on the RS associated with PO could reduce the RS overhead since IDLE/Inactive UE would not use any RS not associated with PO.  

	Intel
	Alt 2
	 

	TCL
	Alt5 
	We are also open to FFS the other alternatives

	Huawei, HiSilicon
	
	The enhancement method in our contribution is not captured in the summary, so we add it as Alt 6. 
Moderator proposal #11
Study how to reduce configuration overhead for TRS/CSI-RS occasion(s) for idle/inactive UEs, including the following alternatives: 
· Alt 1: Configuration associated with PO
· Alt 2: Configuration per RS resources set, or group of sets
· Alt 3: Predefine some fixed configuration
· Alt 4: Number of RS resources can be limited
· Alt 5: configure TRS/CSI-RS SMTC, e.g. similar as SMTC for mobility
· Alt 6: configure the parameter with the same value for N resources by once instead of by N times
For the updated proposal, we support Alt2 and Alt6. The Alt 2 and Alt 6 can be used together, e.g., when N resources are within the same resource set, the common part (i.e. the parameters with same value) can be configured in per-resource-set level, and the specific part  (i.e. the parameters with different value) can be configured in per-resource level.
For Alt3, if some parameter for TRS in CONNECTED mode is fixed in spec, we think they can continue to be fixed. However, for the flexible parameters, such as time/frequency location, they should be configurable to give gNB more flexibility. 

	LG
	Alt 2
	

	ZTE, Sanechips
	Alt 4
	

	NordicSemi
	Alt2
	Isn’t Alt 6 included in Alt2?  

	Samsung 
	Alt 2, Alt3
	For alt1, we are not clear how it can help reduce configuration overhead. Configuration of UE-group specific resources seems require more overhead than cell-specific resources. 
For Alt 6, we agree with Nordic, it is included in Alt2. 

	Qualcomm
	Alt 2 and Alt 4
	Alt 2 and Alt 4 are not mutually exclusive. In reality, the maximum number of RS that can be configured to the UE can be limited.

	Ericsson
	Alt 2 with modification
	The main bullet should be updated to include “whether to reduce overhead” so we can characterize and focus on cases where overhead is really an issue.
We prefer Alt 2, but we think it would incorporate aspects from other alternatives, e.g. Alt 3 (e.g. omit/fix parameters such as trs-Info), Alt 6 (parameter that has common value for multiple configurations), etc.

	CMCC
	Alt 2
	

	OPPO
	Alt2 or Alt 3
	

	Sharp
	Alt2/3/4
	

	Apple
	Alt 2 (?), Alt 6
	We are not supportive of Alt 1/3/4/5.
Alt 2 seems a bit vague. In our contribution, we propose to define a new TRS configuration, instead of using the legacy CSI-RS resource set configuration signaling. If this is included as one possible way for Alt 2, we are fine with Alt 2. Would appreciate some clarification.

	Nokia
	Alt 2
	We are OK to ‘pack’ the signaling IEs in a more ‘concise’ manner e.g. to omit the extension fields to reduce the information payload.

	DOCOMO
	Alt-1, Alt-2
	

	MediaTek
	Alt 2, Alt 3 and Alt 4
	We are not sure how Alt 1 can work and more clarification is appreciated.



Issue 3-6: Other configuration parameters
Based on the contributions submitted in RAN1#104b-e, some other configuration parameters are proposed by some companies as follows:
· Density
· TCL
· Repetition
· Intel
· periodicityAndOffset
· TCL, Intel, Apple
· Frequency domain allocation
· Intel, Apple, Nordic
· Number of slots for TRS
· Apple

Therefore, the following proposal is provided for discussion:
Moderator proposal #12
Discuss whether to support additional configuration parameters of TRS/CSI-RS occasion(s) for idle/inactive UEs, including:
· density, 
· repetition,
· periodicityAndOffset, 
· frequency domain allocation
· Number of slots 

Please provide the detailed views in the following table.
	Company 
	Support
(Y or N)
	Comments

	CATT
	N
	We need to agree on the procedure of TRS/CSI-RS configuration for IDLE/Inactive UE first before discuss any more parameters.   

	Intel
	Y, partially
	 At least periodicityAndOffset, frequency domain allocation  seem necessary


	TCL 
	Y
	We support all the aforementioned configuration parameters of TRS/CSI-RS occasions for idle/inactive UEs.

	Huawei, HiSilicon
	N
	If only TRS is supported, density, repetition and frequency domain allocation are not needed.
Besides, we’d like to ask for clarification on ‘Number of slots’. 

	LG
	Yes, partially
	‘periodicityAndOffset’ and ‘frequencyDomainAllocation’ is required for periodic TRS configuration. Other parameters seems not necessary.


	ZTE, Sanechips
	Y, partially
	periodicityAndOffset, frequency domain allocation (a bitmap is used to indicate the starting RE of comb-like structure in one PRB)

	NordicSemi
	Y, partially
	· periodicityAndOffset  (extend to match set of SSB periodicities) 
· frequency domain allocation


	Samsung 
	Y
	

	Qualcomm
	Y, partially
	“density” and “repetition” may be discussed after down-selection of TRS and periodic CSI-RS. 
“periodicityAndOffset” and “frequencyDomainAllocation” are needed.

	Ericsson
	Y, partially
	periodicityAndOffset. 
For TRS, density, repetition, frequency domain allocation (row1 is used) are not needed.
Similar question as HW regarding ‘Number of slots’.

	Apple
	
	“periodicityAndOffset” and “frequencyDomainAllocation” are needed.
To explain the idea behind “number of slots”, we propose to define a new signaling structure for TRS configuration to minimize the overhead. Because TRS can be either a 1-slot or 2-slot configuration, we propose to add a parameter “number of slots” to indicate whether it is 1-slot or 2-slot. We think this discussion can occur after P11.

	Nokia
	Y, partially
	Like noted by others, ‘density’ is fixed to 3 for TRS thus not needed. We are OK to discuss further on the ‘repetition’ while don’t see it immediately as mandatory. In addition we need to provide ’row1’ and ‘CSI-ResourcePeriodicityAndOffset’ (could be common for all RS in a same slot or consecutive slots).
For the number of slots, like explained by Apple, as for TRS the RS resource can be assumed to share set of parameters (i.e. they are the same), it could be possible to reduce the configuration size in case of 2 slots by informing number of slots separately. 

	DOCOMO
	Y, partially
	‘periodicityAndOffset’ and ‘frequencyDomainAllocation’ are OK.

	MediaTek
	Y, partially
	‘density’ and ‘repetition’ are not needed if only P-TRS is supported.
We are also not clear about ‘Number of slots’.



4.2 First round discussion summary
Issue 3-1: SCS 
The majority support the moderator proposal with some minor editorial changes. In addition, there are two concerns from a few companies, and the concerns are addressed. 
· Support:
· CATT, Intel, TCL, Huawei, HiSilicon, LG, ZTE, Sanechips, Nordic Semi, Samsung, Qualcomm, Ericsson, CMCC, Sharp, Vivo, Apple, Spreadtrum, Xiaomi, Nokia, DOCOMO, MediaTek, Panasonic, IDCC (23)
· Concern1 (@OPPO, Xiaomi): SSB can have different SCS with initial DL BWP.
· Moderator: the SCS for initial DL BWP is same as SCS of CORESET#0 for idle/inactive UEs before reconfiguration in RMSI. The majority expect to power saving gain only for the case when SCS of available RS resource in connected mode is same as SCS of CORESET#0, indicated by subCarrierSpacingCommon in MIB.
· Concern2 (@Sony): What happen when the TRS of connected mode UE is using SCS that is not the same the initial BWP’s SCS
· Majority: there will be overhead of informing the SCS which is different from that with initial DL BWP, and the majority expect no power saving gain for that case. So NW won’t configure or indicate the availability in this case.
The proposal is updated with some editorial changes suggested by some companies.
· Majority: there will be overhead of informing the SCS which is different from that with initial DL BWP. The majority expect no power saving gain. So NW won’t configure or indicate the availability in this case.

The proposal is updated with some editorial changes suggested by some companies.

Updated proposal #7
SCS of TRS/CSI-RS occasion(s) for idle/inactive UEs is same as SCS of CORESET#0.

Issue 3-2: frequency location
The majority support the moderator proposal. There is one concern from two companies, and is addressed. 
· Support:
· CATT, Intel, TCL, Huawei, HiSilicon, ZTE, Sanechips, Samsung, Qualcomm, Ericsson, CMCC, Sharp, vivo, Apple, Spreadtrum, Xiaomi, Nokia, Sony, DOCOMO, MediaTek, Panasonic, IDCC (22)
· Concern #1: In case of resource of TRS/CSI-RS is configured via SIB, frequency location of TRS/CSI-RS occasion(s) outside the initial DL BWP is redundant.
· LG, OPPO
The concern from LG and OPPO can be resolved by comment from Nokia. 
· Nokia: In order to be able to share the same TRS resources as used by CONNETED mode UEs, we think Alt1 is the only option. If we change the frequency domain configuration (IDLE versus CONNECTED), in my understanding the RS (pseudo-random) sequence will have different realization and cannot be ‘shared’, 
· Moderator: the majority agreed to reuse the Rel-15 CSI-RS bandwidth configuration principle. In this case, the configuration of frequency location will be determined by ‘startingRB’ and ‘nrofRBs’, where the ‘startingRB’ is configured relatively to CRB0. Therefore, from configuration point view, the frequency location is not restricted by initial DL BWP. But from UE perspective, UE doesn’t expected to receive any RS outside initial BWP.  A truncated manner violates existing configuration principle, and is not acceptable by the majority.

Therefore, the proposal remains same as below. 

Moderator proposal #8
Configuration of the frequency location of TRS/CSI-RS occasion(s) for idle/inactive UEs is not restricted by initial BWP. 
· IDLE/INACTIVE mode UE is not expected to receive TRS/CSI-RS outside the initial DL BWP.

Issue 3-3: QCL information
The majority support the moderator proposal. There are two concerns from two companies, and they are addressed. 
· Support:
· CATT, Intel, Huawei, HiSilicon, ZTE, Sanechips, NordicSemi, Samsung, Qualcomm, Ericsson, CMCC, OPPO, vivo, Apple, Spreadtrum, Xiaomi, Nokia, Sony, DOCOMO, MediaTek, Panasonic, IDCC (22)
· Concern #1 (@TCL): high layer configuration of QCL information will increase the configuration overhead 
· Majority view: the high layer configuration is necessary because implicit determination similar as paging PDCCH monitoring can be guaranteed since the RS resources are shared from connected mode UEs. Alt 2 will restrict NW to share available RS resources form connected mode. 
· Concern #2 (@Sharp): alt3 could be used in combination with alt1
· Moderator: The QCL association with the signal of availability information can be further discussed in 2.1.2 Indication content. The combination is open.
Therefore, the proposal remains same. 

Moderator proposal #9
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

As suggested by some companies, other issues of configuration (applicable values, other configuration parameters) will be discussed 
5 Topic #4: Others
The following proposals in addtion to the three topics above are submitted in RAN1#104b-e
	HW [1]
	Proposal 10:	Send LS to inform RAN2 about the progress in RAN1 by RAN1 #104bis-e and trigger the discussion in RAN2 on the issues of signaling design for assistance TRS configuration.

	Sony[16]
	Proposal 7: In addition to SIB, support TRS/CSI-RS configuration via other high-layer signalling (e.g. dedicated RRC, RRC release message, etc).

	LG[17]
	Proposal 6: Study how to handle PDSCH REs overlap with TRS/CSI-RS occasion(s).

	Nokia[18]
	Proposal: Focus the RAN1 work on WID objective 1b on designing the mechanism to provide IDLE/INACTIVE mode UEs the information on potential periodic TRS occasions.


	NOCOMO[21]
	Proposal 4: It is necessary that we have common understanding on whether or not the UE can replace SSB for RRM measurement with TRS/CSI-RS for idle/inactive mode UE, i.e., the UE can skip SSB.



Please provide any suggestions/comments on other topics to be discussed in the following table.
	Company 
	Comments

	TCL 
	We suggest to study further the shared/joint L1 signaling for carrying the UE subgroup information for paging and TRS/CSI-RS availability indication. 

	Huawei, HiSilicon
	As stated in our contribution [1], it is the time to trigger RAN2 discussion on some issues, such as the details for higher layer configuration.

	LG
	In order to avoid ambiguity on resource mapping, method for handling PDSCH REs overlap with the reference signals that UE have prior information should be predefined. Note that TRS/CSI-RS is a new type of reference signal for idle/inactive mode UEs, and there is no existing predefined method on handling overlaps. Therefore, we suggest to study carefully how to handle PDSCH REs overlap with TRS/CSI-RS occasion(s)



6 Conclusion
[bookmark: _GoBack]In RAN1#104b-e meeting, the following agreements are made. Companies are encouraged to prepare next meeting to resolve:
· FFSs based on agreements so far, and 
· the other issues that were not fully discussed due to time limit in this meeting, including 
· Issue 1-3: Validity time
· Issue 1-4: Application delay
· Issue 1-5: default mode
· Issue 3-4: Applicable values
· Issue 3-5: Methods for configuration overhead reduction
· Issue 3-6: Other configuration parameters

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
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8 Summary of 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.
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