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1 Introduction
This document provides the summary of the contributions for TRS/CSI-RS occasion(s) for idle/inactive UEs in Section 8.7.1.2. 
The following email thread for TRS/CSI-RS occasion(s) for idle/inactive UEs is announced by Chairman in RAN1#103 e-meeting:
[103-e-NR-PowSav-Enh-02] Email discussion/approval for TRS/CSI-RS occasion(s) for idle/inactive UEs– Taehyoung (Samsung)
· 1st check point: 11/5
· 2nd check point: 11/10
· 3rd check point: 11/12
For the decision, the following phases are to be suggested:
· Phase I (5th Nov 6 pm UTC): 1st check point
· Phase II (9th Nov 10 am UTC): 2nd check point
· Phase III (11th Nov 10 am UTC): 3rd check point
2 Discussion
2.1 Background
For a UE operating in IDLE/INACTIVE mode, the UE consumes powers for various activities such as AGC, time/frequency synchronization, RRM measurement, paging monitoring, etc. As illustrated in Figure 1, LTE supports always-on CRS in every subframe, on the other hand, NR supports SSB only which is transmitted with a longer periodicity (e.g., 20ms) compared to LTE CRS. NR UE needs to wake-up much earlier, much longer, and more frequently compared to LTE UE for the subsequent activities. Accordingly, the power consumption for NR UE in IDLE/INACTIVE mode is much higher than that for LTE UE in IDLE mode. Based on the motivation, it is agreed to specify to provide additional TRS/CSI-RS occasion(s) for IDLE/INACTIVE mode UE as in WID for Rel-17 UE power saving enhancements. 
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Figure 1: Illustration of the timeline of an idle/inactive mode UE for data reception from a serving cell.
Generally, for enabling TRS/CSI-RS for idle/inactive mode, following questions need to be answered:
· How to provide the configuration information for TRS/CSI-RS to idle/inactive UEs
· How to avoid always-on TRS/CSI-RS transmission
· How to reduce the signaling overhead
In the following sections, more detailed list of issues is provided for the email discussion.
2.2 Topic #1. RS types
	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.


In RAN1#102-e meeting, it has been agree to support periodic TRS for the TRS/CSI-RS occasion(s) for idle/inactive mode UEs. It remains as FFS for other RS types. 
Some companies mentioned for RS types as below:
· Only periodic TRS is used – Nokia, Nokia Shanghai Bell, Ericsson
· CSI-RS for beam management – vivo, Lenovo, Motorola Mobility, Xiaomi
· CSI-RS for mobility – Lenovo, Motorola Mobility, 

2.2.1 First round discussion
Moderator proposal #1
· Only periodic TRS is used as the TRS/CSI-RS occasion(s) for idle/inactive UE(s).

Please provide the detailed views in the following table.
	Company 
	Comments

	CATT
	We are OK to support TRS as the RS in assisting IDLE/Inactive UE to perform AGC and channel tracking.    However, we don’t think CSI-RS should be precluded at this moment.

	Intel
	Agree

	Qualcomm
	It is too early to remove periodic CSI-RS.

	DOCOMO
	It should not be precluded for now.

	OPPO
	Share similar view with other companies CSI-RS shall not be precluded for now.

	CMCC
	Agree

	Lenovo, Motorola Mobility
	Fine with the proposal.

	Ericsson
	Support the proposal.

	TCL
	We support this proposal.

	LG
	It would be better to discuss this issue after discussing the support functionality and required signaling overhead. 

	Huawei, HiSilicon
	This is related with the second proposal regarding whether the TRS/CSI-RS occasions could be utilized for serving cell measurement. We suggest prioritize the discussion of the Moderator proposal #2.

	MediaTek
	Fine with the proposal.
If the majority view is not to preclude other RS at this stage, we are OK to keep them. However, considering that the main purpose of the shared RS is for AGC and/or T/F tracking, P-TRS should be prioritized.

	Xiaomi
	We also think CSI-RS for beam management can be for further discussion.

	Nokia 
	Support the FL proposal

	ZTE/Sanechips
	Support the FL proposal.  For the RRC connected mode UE, it expect to be configured with periodic TRS for fine time/frequency synchronization. Hence, this periodic TRS can be also shared to RRC idle/inactive mode UE to save UE power consumption without significant impact on network resource overhead.

	Vivo
	At least periodic TRS can be supported. CSI-RS.

	Panasonic
	To support more general CSI-RS patterns provides more flexibility and beneficial for RS sharing between connected and idle/inactive UEs. In our understanding, the discussion of supported RS type is better not to mandatorily couple the purpose, e.g. CSI-RS for CSI computation and L1-SINR, mobility or time/frequency tracking from CONNECTED mode UE should be allowed to be shared with IDLE mode UE. It is better for exploring more available RS occasions/resources for idle/inactive UEs.

	Samsung
	Agree. 
Since there is no concern of TRS, we should agree on at least periodic TRS. 

	Sony
	Support the proposal

	Apple
	We are fine with not excluding CSI-RS at this stage.

	Spreadtrum
	CSI-RS should not be precluded for now.



Outcome from first round discussion
· Continue to discuss Topic #1 in the second round.

2.2.2 Second round discussion
From the first round discussion, followings are observed.
· Only periodic TRS is used
· Intel, CMCC, Lenovo, Motorola Mobility, Ericsson, TCL, Nokia, ZTE, Sanechips, Samsung, Sony
· CSI-RS should not be precluded at this moment 
· CATT, Qualcomm, DOCOMO, OPPO, MediaTek, Vivo, Panasonic, Apple, Spreadtrum, Xiaomi
· Prioritize discussion on functionality 
· LG, Huawei, HiSilicon

Based on above observation, following questions are listed up by moderator. 
Following questions may or may not be revisited depending on the outcome of Topic #2.

Question #1-1) 
· Do you agree to preclude aperiodic TRS and semi-persistent/aperiodic CSI-RS from the candidates of RS types of TRS/CSI-RS for idles/inactive UEs?
· If no, please provide the reasons (e.g., use scenarios).

Please provide the view in the following table.
	Company 
	Y/N ?
	Comments

	Qualcomm
	Y
	

	CATT
	Y
	We believe that periodic TRS/CSI-RS should be sufficient for IDLE/Inactive mode UEs.

	Huawei, HiSilicon
	Y
	Aperiodic TRS and semi-persistent/aperiodic CSI-RS should be excluded.

	MediaTek
	Y
	

	Intel
	No
	

	Nokia
	Yes
	

	Samsung
	Y
	We think periodic TRS and/or periodic CSI-RS is sufficient for idle/inactive UEs. We agree to preclude other time behaviors at this stage for the progress.

	Vivo
	Y
	

	Spreadtrum
	Y
	

	OPPO
	Y
	

	LG
	
	We are fine with precluding aperiodic TRS/CSI-RS.
Meanwhile, we prefer to discuss further on semi-persistent CSI-RS. 

	ZTE, Sanechips
	Y
	The semi-persistent/aperiodic RS can be activated/de-activated frequently by the MAC CE/DCI. If the semi-persistent/aperiodic CSI-RS were provided to Idle/Inactive UE, a frequent updated via SIB or availability indication is needed, which will result in significant resource.

	Panasonic
	Y
	For idle/inactive UEs, we do not see use case to use framework of aperiodic TRS and semi-persistent/aperiodic CSI-RS. 

	CMCC
	Y
	

	DOCOMO
	Y
	

	Apple
	Y
	

	InterDigital
	Y
	

	Ericsson
	Yes
	



Question #1-2) 
· Do you think periodic CSI-RS should be supported as TRS/CSI-RS occasion(s) for idle/inactive UEs?
· If yes, please provide the reasons.

Please provide the view in the following table.
	Company 
	Y/N ?
	Comments

	Qualcomm
	
	Periodic CSI-RS can be considered as a candidate solution for idle/inactive UEs before more technical discussions are done in RAN1.

	CATT
	Y
	Periodic CSI-RS would be used for the L1-RSRP measurements for beam management and related RRM measurements.  CSI-RS could also be used for fine tuning of UE synchronization and calibration of local oscillator

	Huawei, HiSilicon
	No
	

	MediaTek
	
	Whether to support more RS type, e.g., CSI-RS for beam management or periodic CSI-RS, is related with the required functionality. Therefore, the discussion in Question 2-1 should be prioritized.

	Intel
	No
	

	Nokia
	No
	

	Samsung
	
	The benefit of CSI-RS over TRS is in the better configuration flexibility. We can first prioritize the discussion on the periodic TRS and then the necessity of periodic CSI-RS can be further discussed later according to the outcome of functionalities. 

	vivo
	Y
	Periodic CSI-RS can be used for AGC and RRM purposes by UE implementation.

	Spreadtrum
	
	The discussion in Topic #2 should be prioritized.

	OPPO
	Y
	The more RSs, the more chances for idle/inactive UEs to enjoy the power saving gain.

	LG
	
	We have similar view with MediaTek. It would be worth to discuss functionality first. 

	ZTE, Sanechips
	N
	 The periodic TRS is enough for the purpose of AGC/sync.

	Panasonic
	Y
	Periodic CSI-RS should be supported as TRS/CSI-RS occasion(s) for idle/inactive UEs as it provides more flexibilities on the configuration of the occasions and patterns. This is easier for gNB to realize the RS sharing from the connected mode UEs.

	DOCOMO
	
	It can be discussed after the decision of functionality.

	Apple
	
	This needs to be discussed further.

	InterDigital
	Y
	Agree that CIS-RS can be considered as a candidate for further study based on the reasons laid out by Samsung and CATT.

	Ericsson
	No
	



Question #1-3) 
· Do you think CSI-RS for beam management should be supported as TRS/CSI-RS occasion(s) for idle/inactive UEs? 
· If yes, please provide the reasons.

Please provide the view in the following table.
	Company 
	Y/N ?
	Comments

	Qualcomm
	
	This answer is same as that for question 1-2.

	CATT
	
	

	Huawei, HiSilicon
	No
	

	MediaTek
	
	Whether to support more RS type, e.g., CSI-RS for beam management or periodic CSI-RS, is related with the required functionality. Therefore, the discussion in Question 2-1 should be prioritized.

	Intel
	No
	

	Nokia
	No
	If the target use case is mostly to enhance tracking of the serving cell, the TRS seem to fit best to the bill. There is no need for such enhanced beam refinement in IDLE/Inactive as UE in any case would need to monitor in several/all spatial directions.

	Samsung 
	N
	The motivation to introduce the beam management for idle/inactive state is not clear to us. The Rx beam sweeping is anyway up to UE implementation.

	vivo
	Y
	It may facilitate UE performing fine beam training, since the periodicity if SSB is usually more than 20ms, and quite a long time is needed since UE need to receive several SSB burst sets for beam training.

	Spreadtrum
	
	The discussion in Topic #2 should be prioritized.

	LG
	
	It would be worth to discuss functionality first. 

	ZTE, Sanechips
	N
	 The periodic TRS is enough for the purpose of AGC/sync.

	Panasonic
	Y
	Same reason as commented to the previous question.

	DOCOMO
	
	It can be discussed after the decision of functionality.

	Apple
	
	The motivation is not clearly to us. But it can be discussed further.

	InterDigital
	FFS
	

	Ericsson
	No
	



Question #1-4) 
· Do you think CSI-RS for mobility should be supported as TRS/CSI-RS occasion(s) for idle/inactive UEs? 
· If yes, please provide the reasons.

Please provide the view in the following table.
	Company 
	Y/N ?
	Comments

	Qualcomm
	
	This answer is same as that for question 1-2. It also depends on whether RRM is eventually supported for TRS/CSI-RS in idle/inactive mode.

	CATT
	Y
	CSI-RS for beam management is the RS in addition to the SSB for IDLE mode beam management

	Huawei, HiSilicon
	
	If the serving cell measurement can be supported and the availability of the RS is indicated by the gNB in advance, CSI-RS for mobility can be supported.

	MediaTek
	
	Whether to support more RS type, e.g., CSI-RS for beam management or periodic CSI-RS, is related with the required functionality. Therefore, the discussion in Question 2-1 should be prioritized.

	Intel
	No
	

	Nokia
	No
	As also commented above, and as all mobility procedures in IDLE/Inactive are based on the SSBs (including RACH procedure), these do not appear to bring additional benefit

	Samsung
	N 
	We think whether or not to support CSI-RS for mobility can be decoupled from the issue whether RRM measurement for serving cell is supported or not. If we consider UE implementation to use periodic TRS for RRM measurement for serving cell, we do not need to consider CSI-RS for mobility on top of TRS.

	vivo
	Partial No
	Not necessarily. Any CSI-RS resource can be used for serving cell RRM in UE implementation, if the power offset to SS and QCL information are configured to UE. The CSI-RS for mobility can be configured as IDLE CSI but not necessary to be always .
Besides, RAN4 does not need to define new requirements for RRM measurement on CSI-RS for idle/inactive UEs. UE still needs to meet the existing requirements for SSB based measurement, even if UE performs serving cell RRM on CSI-RS resources.

	Spreadtrum
	
	It depends on whether RRM is eventually supported for TRS/CSI-RS in idle/inactive mode.

	LG
	
	It would be worth to discuss functionality first. 

	ZTE, Sanechips
	N
	 The periodic TRS is enough for the purpose of AGC/sync.

	Panasonic
	Y
	

	DOCOMO
	
	It can be discussed after the decision of functionality.

	Apple
	
	It can be discussed further.

	InterDigital
	FFS
	

	Ericsson
	No
	



2.2.3 Third round discussion
From the second round discussion, followings are observed.
For Question #1-1, most of companies prefer to preclude A-TRS and SP/A-CSI-RS from the candidates of time behaviour of the TRS/CSI-RS. Therefore moderator suggests to following proposals for agreement. 

Proposal #1 for agreement
· Aperiodic TRS and semi-persistent/aperiodic CSI-RS are not used as TRS/CSI-RS occasion(s) for idle/inactive UEs.

Please provide the view in the following table.
	Company 
	Support / Not support
	Comments

	CATT
	Support
	We are OK to have periodic TRS/CSI-RS for IDLE/Inactive mode UE

	Apple
	Support
	

	
	
	



For Question #1-2, #1-3, #1-4, companies’ views are still diverging since Topic #1 and Topic #2 are correlated. As commented by multiple companies, it is suggested to prioritize the functionality and then revisit Topic #1 later.

Moderator suggestion
· Prioritize Topic #1 (Functionality) and revisit Topic #2 later.

2.3 Topic #2. Functionality
	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


In RAN1#102-e meeting, it has been agree to support AGC, time/frequency tracking and it is left as FFS whether or not to support additional functionalities such as RRM measurement for serving cell, RRM measurement for neighbour cell, and paging early indication. 
The companies’ views are summarized as below:
· RRM measurement for serving cell
· Support: [Huawei, HiSilicon], [vivo], [ZTE], Samsung, Sony, [Intel], Spreadtrum 
· Object: CMCC, OPPO, Nokia, Nokia Shanghai Bell, Ericsson
· RRM measurement for neighbour cell
· Support:
· Object: [Huawei, HiSilicon], CMCC, OPPO, Nokia, Nokia Shanghai Bell, Ericsson
· Paging reception indication (Paging early indication)
· Support: Huawei, HiSilicon, Samsung, Apple, Intel, Qualcomm, CATT
· Object: [ZTE], CMCC, OPPO, Sony, Nokia, Nokia Shanghai Bell, [Spreadtrum], Ericsson

2.3.1 First round discussion
Moderator proposal #2
· Functionality of RRM measurement for neighbour cell is not supported for TRS/CSI-RS for idle/inactive UE(s).
· Discuss further whether/how to support functionalities of RRM measurement for serving cell and paging reception indication.

Please provide the detailed views in the following table.
	Company 
	Comments

	CATT
	If the TRS/CSI-RS could be used as the RS in addition to SSB for AGC and channel tracking for IDLE/Inactive UEs, the TRS/CSI-RS should be able to be used for RRM measurements to accommodate for the long periodicity of SSB.   In general, UE needs to wake up  3 SSBs  in advance of Paging Occasion (PO) to perform AGC, channel tracking, local oscillator calibration.   The TRS/CSI-RS is configured along with the SSB would allow UE to wake up only one SSB before PO as shown in Figure below.   More than one TRS/CSI-RS occasion could be supported between the SSB and PO.   The TRS/CSI-RS could also be scrambled group-specifically as the Paging early indication (PEI) 



 

	Intel
	Fine with the first bullet.
Regarding supporting functionality of intra-frequency RRM and/or PEI, in our view, UE may be provided multiple periodic TRS configurations. For example, one configuration can be cell specific and assumed to be always transmitted. Another configuration can be PO-specific and TRS can be periodic with the paging cycle. TRS according to the latter configuration may or may not be always transmitted. In other words, UE would only expect the TRS to be transmitted if there is paging DCI to be transmitted in the PO. TRS configuration being PO specific can be beneficial as channel tracking and/or measurement can be performed before waking up to receive the paging DCI during PO.  In last meeting, we agreed that connected mode UE may not necessarily be using the TRS/CSI-RS occasions used for idle/inactive mode UEs, we do not see any issue/impact as such on connected mode UEs if TRS is used as PEI.
We support TRS based RRM measurement for intra-frequency, so removed bracket.

	Qualcomm
	TRS/CSI-RS for RRM measurement is lower priority compared to TRS/CSI-RS for tracking loop update. More technical discussions could be necessary to determine whether it is supported or not.

	DOCOMO
	We are fine with the FL proposal.

	OPPO
	We don’t have very strong view on whether to support functionality of RRM measurement, but we understand that TRS/CSI-RS configured for CSI measurement, time/frequency synchronization for connected UE can’t be used for RRM measurements for RRC idle/inactive UE due to lack of beam-sweeping transmission of these TRS/CSI-RS.
For paging reception indication, it is not clear on how to couple these two functionalities. For example, when there is paging for RRC idle/inactive UE, the UE shall be indicated to receive paging. On the other hand, the TRS/CSI-RS may not be transmitted for connected UEs. Therefore, we don’t see it is reasonable to couple these two functions together.

	CMCC
	Fine with the proposal.
Regarding the functionality of RRM measurement for serving cell, we concern this may cause always-on RS. In addition, RAN4 has not specified the performance of TRS/CSI-RS based RRM measurement in idle/inactive mode.
Regarding the functionality of PEI, there is summary in AI 8.7.1, we suggest not discuss in this agenda.

	Lenovo, Motorola Mobility
	Support the proposal in principle. 
We think that TRS/CSI-RS can be used as supplementary RRM measurement reference signal for a serving cell, if the existence of TRS/CSI-RS is indicated. 
To reduce overhead, configuration of a TRS/CSI-RS occasion and transmission of TRS/CSI-RS may be selectively done for a given paging PDCCH monitoring occasion (e.g. depending on a time gap between the paging PDCCH monitoring occasion and the closest associated SSB occasion). Thus, non-existence of TRS/CSI-RS itself should not be directly associated with non-existence of paging DCI and a paging message. 

	Ericsson
	Agree with 1st bullet. 
Regarding 2nd bullet, we prefer to agree that functionality RRM measurement for serving cell or paging reception indication is NOT supported for TRS/CSI-RS for idle/inactive UE(s). Current specifications do not allow use of TRS for RRM measurements and designing new idle mode mobility procedures should avoided. Moreover, TRS in the TRS/CSI-RS occasion(s) may or may not be transmitted and hence it is not clear how it can be used for RRM measurements or paging reception indication. 

	TCL
	We agree with the proposal.

	LG
	In UE power saving perspective, we prefer to use TRS/CSI-RS for RRM measurement. However, signaling overhead should be considered. Significant signaling overhead is expected if we support neighbor cell measurement using TRS/CSI-RS. So, it would be better to support functionalities of RRM measurement for serving cell only, but not for neighbor cell. 
Regarding paging reception indication, we do not prefer to support this functionality with TRS/CSI-RS. It is common understanding that TRS/CSI-RS occasion for connected mode UE can be shared with idle/inactive mode UE. In this case, regardless UE is paged or not, TRS/CSI-RS transmission should be guaranteed for connected mode UE. 

	Huawei, HiSilicon
	1. Agree with the first bullet.
2. We don’t think the TRS can be used for paging indication considering the transmission of paging indication the assistance TRS is not guaranteed. The UE needs to always consider the worst case and therefore, UE should always receive the required number of SS bursts before the TRS occasions. This shall not provide power saving gain.
3. We are open to discuss whether and how to utilize the TRS/CSI-RS for RRM measurement for serving cell. However, our view is if the serving cell RRM measurement is supported, the UE needs to know the presence/availability of the TRS/CSI-RS before the SS burst that would be used for serving cell measurement in legacy procedure. This requires that UE needs to be informed regarding the availability of the TRS/CSI-RS.

	MediaTek
	Support the 1st bullet.
Suggest to remove the 2nd bullet: Since the spirit of this topic is to share RS of connected mode UE(s) to idle/inactive mode UE(s), we don’t think it is proper to allow other functionalities, i.e., RRM for serving cell and paging reception indication. In addition, it is not clear to us how idle/inactive mode UE(s) uses the shared TRS/CSI-RS for serving cell RRM if network cannot guarantee always-on RS. And it may need additional RAN4 effort. For paging reception indication, we suggest to discuss it in AI 8.7.1.1. Otherwise, it will complicate the discussion.

	Xiaomi
	Fine for bullet 1.
For bullet 2, we think RRM measurement for serving cell should be deprioritized.

	Nokia
	For neighbor cell mobility measurements, agree with the FL proposal.
For serving cell mobility measurements, as noted in our paper, as the TRS/CSI-RS occasions are not assumed to be always present, we should not consider any mobility procedures based on them. However, if UE has information regarding the power offset between the potential TRS/CSI-RS occasions and SSB (e.g. ‘powerControlOffsetSS’), it could be up to UE whether it uses these autonomously to enhance e.g. the accuracy of the serving cell measurements, but whether this can be allowed, should be discussed in RAN4.
As also noted, the TRS occasions can be based on the periodic TRS configured for the Connected mode UEs, thus no dynamic behavior based on e.g. paging indication should be supported. Thus we do not see any need to discuss the early paging indication in this context.

	ZTE/Sanechips
	We support the first bullet.
Regarding the serving cell measurement part in the second bullet, in the 38.304, the cell selection/re-selection depends on the RRM measurement results, which means if the TRS/CSI-RS is supported for RRM measurement (no matter serving cell or neighbour cell), it has impact on RAN2 spec.  We see the UE power saving benefits from using TRS/CSI-RS for RRM measurement, but it would better to check with RAN2 and RAN4 first before we arrive the conclusion, otherwise, it should not be considered.
Regarding the paging indication in the second bullet, the CSI-RS/TRS transmission occasion is shared with RRC connected mode UE, whether there is paging message for idle mode UE or not is not relevant to RRC connected mode UE, hence, we think this CSI-RS/TRS can not be used as paging indication.

	Vivo
	Fine with the proposal in principle. 
We support RRM measurement for serving cell, please remove [] for us.
For RRM measurement for serving cell, we think it does not mean CSI-RS for mobility need to be introduced, and it does not necessary to introduce new RAN4 measurement requirements. UE still need to meet the current measurement requirements, if UE performs RRM measurement on TRS in implementation. Configurations, such as QCL and power offset to SSB, are needed for UE to facilitate to perform RRM measurement in implementation. Hence it is not purely UE implementation. 
Also, TRS for seaving cell RRM does not necessary mean to have always on signal. Similar to TRS for tracking, the TRS for RRM measurement can still reuse the signals used for connected mode. 
For paging early indication, it is not reasonable to use TRS for PEI since TRS is reused from RRC connected UEs, which does not expect DTX of TRS or different sequences for TRS.

	Panasonic
	We agree the proposals. 
On the RRM measurement for serving cell, using the distinction of Nokia R1-2008934, "use the potential RS to enhance the IDLE/INACTIVE mode RRM evaluations by either acquiring/receiving additional energy to improve the accuracy or optimize measurement occasions for SSB based serving cell evaluations" is the intension.
We proposed TRS/CSI-RS are used for paging reception indication but can be discussed in agenda 8.7.1.1.

	Samsung
	OK with the proposal for the down scoping purpose. As shown in evaluation results from many companies, introducing RRM measurement and PEI functionalities can be beneficial for UE power saving. Therefore, we are supportive for having other remaining two functionalities. 

	Sony
	Support the first bullet.
We are fine to further study on supporting functionalities of RRM measurement for serving cell.
We prefer not to support paging reception indication functionality with TRS/CSI-RS. It is common understanding that this is about TRS/CSI-RS occasion for connected mode UE can be shared with idle/inactive mode UE. Paging indication is an action dedicated to IDLE/INACTIVE mode UEs and cannot be associated to this type of TRS/CSI-RS occasion.

	Apple
	Support the proposal.

	Spreadtrum
	Fine with the proposal.



Outcome from first round discussion
Proposal for agreement #1:
· Functionality of RRM measurement for neighbour cell is not supported for TRS/CSI-RS for idle/inactive UE(s).
· FFS for RRM measurement for serving cell and paging early indication.

Following is agreed during GTW session.
	Agreements:
Functionality of RRM measurement for neighbour cell is not supported for TRS/CSI-RS for idle/inactive UE(s).



2.3.2 Second round discussion
From the first round discussion, followings are observed.
· RRM measurement for serving cell
· Support: CATT, Intel, Lenovo, Motorola Mobility, LG, Vivo, Samsung, Sony, Spreadtrum (9)
· To achieve more power saving gain.
· It does not mean CSI-RS for mobility need to be introduced, and it does not necessary to introduce new RAN4 measurement requirements. It is purely UE implementation.
· Object: OPPO, CMCC, Ericsson, MediaTek, Nokia, ZTE, Sanechips, Xiaomi (8)
· It can’t be used for RRM measurements for RRC idle/inactive UE due to lack of beam-sweeping transmission of these TRS/CSI-RS.
· Since TRS in the TRS/CSI-RS occasion(s) may or may not be transmitted, it is not clear how it can be used for RRM measurements.
· It has RAN2/RAN4 impacts.
· Further study: Qualcomm, DOCOMO, TCL, Huawei, HiSilicon (4)
· The UE needs to know the presence/availability of the TRS/CSI-RS before the SS burst.
· Paging early indication (PEI)
· Support: CATT, Intel, Qualcomm, Samsung, Panasonic, Apple (6)
· To achieve more power saving gain.
· Object: OPPO, Ericsson, LG, Huawei, HiSilicon, MediaTek, Nokia, ZTE, Sanechips, Vivo, Sony, Spreadtrum (12)
· Since TRS in the TRS/CSI-RS occasion(s) may or may not be transmitted, it is not clear how it can be used or paging reception indication.
· Regardless UE is paged or not, TRS/CSI-RS transmission should be guaranteed for connected mode UE.
· Further study: DOCOMO, TCL (2)
· Discuss in AI 8.7.1: CMCC, MediaTek, Panasonic (3)

From the first round discussion, companies’ views are still diverging.
For the progress, following questions are listed up by moderator.

Question #2-1) Does it need to support RRM measurement for serving cell functionality? 
·  If yes, please provide the view on how to address following concerns.
· It cannot be used for RRM measurements for RRC idle/inactive UE due to lack of beam-sweeping transmission of these TRS/CSI-RS.
· Since TRS in the TRS/CSI-RS occasion(s) may or may not be transmitted, it is not clear how it can be used for RRM measurements.
· It has RAN2/RAN4 impacts.
· If no, please provide the concerns other than above if any.

Please provide the view in the following table.
	Company 
	Y/N ?
	Comments

	Qualcomm
	
	For first bullet, it is not clear why TRS/CSI-RS can not support at least SSB level of beam-sweeping given QCL relationship can be configured to the TRS/CSI-RS.
For second bullet, TRS/CSI-RS for tracking loop update has the same problem. 
For third bullet, it may be determined by RAN4 whether TRS/CSI-RS provides the enough accuracy for RRM measurement. Since this part is still not clear, whether RRM measurement is supported is still FFS.

	CATT
	Y
	The configuration of TRS/CSI-RS needs to be QCL’d with the SSB for UE to perform the required procedures for coherent detection and measurements and thus achieve power saving.   

	Huawei, HiSilicon
	
	If the UE can be informed the presence/availability of the TRS/CSI-RS before the SS burst, assistance RS for serving cell is possible.

	MediaTek
	N
	

	Intel
	Y
	Regarding first bullet, we think SSB-level beam sweeping is possible for TRS.
For second and third bullet, RAN4 consultation is necessary.

	Samsung
	Y
	RRM measurement can be achieved by UE implementation. 
Regarding the first concern related to beam-sweeping, the QCL assumption relative to SSB will be provided in advance. So UE will know whether or not the available TRS/CSI-RS resources are sufficient for serving cell RRM measurement by implementation. 
Regarding the second concern, the gNB can inform the availability to ensure the transmission of the TRS for a certain time duration. The UE can perform RRM measurement for serving cell if the gNB indicates the TRS is available. 
Regarding the third concern, if we reach to consensus that RRM measurement for serving cell is achieved by UE implementation, there can be no/less impacts on RAN2/RAN4. We can further discuss the potential specification issues to other working group.

	vivo
	Y
	For RRM purpose, any CSI-RS resource can be used for serving cell RRM in UE implementation, if the power offset to SS and QCL information are configured to UE. The CSI resources does not have to be CSI-RS for mobility.
Besides, RAN4 does not need to define new requirements for RRM measurement on CSI-RS for idle/inactive UEs. UE still needs to meet the existing requirements for SSB based measurement, even if UE performs serving cell RRM on CSI-RS resources. No spec impacts on RRM in RAN2 either.
Since, the resource does not have to be CSI-RS for mobility, and no spec impacts are expected in RAN2 and RAN4, we believe the essence of this discussion is whether power offset to SS and QCL information need to be indicated to idle/inactive UEs to facilitate RRM measurement using CSI-RS in implementation.
Threfore, some further responses to the comments for supporting serving cell RRM as follows,
· It can’t be used for RRM measurements for RRC idle/inactive UE due to lack of beam-sweeping transmission of these TRS/CSI-RS.
[vivo coments] We think for IDLE UE, the corresponding QCL information for TRS/CSI-RS can be configured to associated to SSB. Therefore, we do not see any problem for bean-sweeping.
· Since TRS in the TRS/CSI-RS occasion(s) may or may not be transmitted, it is not clear how it can be used for RRM measurements.
[vivo comments] Either gNb indication or UE blind detection, UE need to be know whether TRS/CSI-RS occasions is there or not. If exist, UE can use TRS/CSI-RS for RRM as complementary from legacy RRM measuremenet, otherwise, UE just follow legacy behaviours. Therefore, we do not see any problem.
· It has RAN2/RAN4 impacts.
[vivo commnet] RAN4 does not need to define new requirements for RRM measurement on CSI-RS for idle/inactive UEs. UE still needs to meet the existing requirements. No spec impacts on RRM in RAN2 either


	Spreadtrum
	Y
	For first bullet, we shared the similar view with Samsung.
For second bullet, TRS/CSI-RS can be used for RRM measurement with the availability indication.
For third bullet, we shared the similar view with Samsung.

	LG
	Y
	In UE power saving point of view, it would be worth to support RRM measurement for serving cell functionality. 
We do not see the problem on the first bullet, because SSB-level beam sweeping can be configured to TRS/CSI-RS. 
To resolve the issue in second bullet, we prefer to introduce the availability indication. 
Regarding third bullet, it may require additional standard work or can be solved by UE implementation. Details shall be determined by RAN4.

	ZTE, Sanechips
	
	Supporting the functionality of RRM measurement has more impact on RAN2 (i.e., cell selection/re-selection rule) and RAN4 (i.e., the measurement requirement) spec, it would better to check with RAN2 and RAN4 first.

	Panasonic
	Y
	For beam-sweeping transmission, our view is it is not required to have beam-sweeping in every wake-up for paging. For beam sweeping, SSB can be used and if TRS/CSI-RS for the beam is available, the corresponding TRS/CSI-RS can be used.
For the point of TRS/CSI-RS occasion(s) may or may not be transmitted, our view is blind transmission of TRS/CSI-RS occasion(s) are not applied, In such understanding, it can be used.
For RAN2/RAN4 impact, our view is just to indicate power relation between SSB and TRS/CSI-RS. The performance should not be degraded compared with SSB but to use TRS/CSI-RS is up to UE implementation. Therefore, we don't see the impact so much. 
Overall, RRM measurement for serving cell functionality is not the target of the design but rather something bonus. We should design TRS/CSI-RS for idle mode for time/frequency tracking purpose. Then after the design is completed and it can be used for RRM measurement for serving cell functionality, just to provide the signaling of the power offset should be sufficient.


	CMCC
	
	Considering the impact of RAN2/RAN4, we should need some RAN2/RAN4’s conclusion.

	DOCOMO
	
	We are not sure why beam-sweeping transmission of these TRS/CSI-RS cannot be supported. It can be indicated by availability indication whether TRS in the TRS/CSI-RS occasion(s) may or may not be transmitted. We do not see the critical issue. Regarding RAN2/RAN4 impact, details and further investigation are needed.

	Apple
	
	We are open for the discussion. However, we agree with Panasonic that this is not the primary target of the design. This decision can be taken later.

	InterDigital
	Y
	· The QCL information for TRS/CSI-RS can be provided to the UE.
· UE can be indicated of the availability of the RS by the gNB or by blind detection.
· As long as the UE meets the requirements, we do not see an impact.


	Ericsson
	No
	We prefer to agree that functionality RRM measurement for serving cell or paging reception indication is NOT supported for TRS/CSI-RS for idle/inactive UE(s). There will significant RAN4 impact of this. Current specifications do not allow use of TRS for RRM measurements and designing new idle mode mobility procedures should be avoided. 



Question #2-2) Does it need to support PEI functionality? 
·  If yes, please provide the view on how to address following concerns.
· Since TRS in the TRS/CSI-RS occasion(s) may or may not be transmitted, it is not clear how it can be used or paging reception indication.
· Regardless UE is paged or not, TRS/CSI-RS transmission should be guaranteed for connected mode UE.
· If no, please provide the concerns other than above if any.

Please provide the view in the following table.
	Company 
	Y/N ?
	Comments

	Qualcomm
	
	TRS/CSI-RS can be considered as a candidate technique for PEI. But this should be discussed in paging enhancement agenda (8.7.1.1). In the paging enhancement agenda, we do not have the restriction that the RS based PEI is not guaranteed to be transmitted by network.

	Huawei, HiSilicon
	No
	The assistance TRS may or may not be transmitted depending on gNB and it cannot guarantee that the assistance TRS shall be transmitted when the paging PDSCH is transmitted. 
In our view, not to support this does not impact the discussion in paging enhancement to discuss a TRS-based or SSS-based PEI.
The potential assistance TRS should not be coupled with PEI.

	MediaTek
	
	The issue should be discussed in AI 8.7.1.1. However, it is still not clear to us how to use the TRS/CSI-RS for connected mode UE(s) as PEI for idle/inactive mode UE(s).

	Intel
	Yes
	A periodic TRS configuration can be provided to UE, which e.g., can be associated to a PO. If TRS is transmitted, UE would expect to monitor PO.

Concern expressed on second bullet should not exist given the agreement on following observation:

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.)


	Samsung 
	Yes 
	It has been observed that better power saving gain can be achieved if the TRS is used for PEI through many contributions from the companies. We are supportive to introduce the PEI functionality for the TRS/CSI-RS for idle/inactive UEs.
Regarding the first concern, the implicit availability indication based on existence of paging message n resolve this concern
Regarding the second concern, this can be resolved by proper gNB implementation. Based on the agreement in RAN1#102-e, the transmission of TRS/CSI-RS can be fully up to gNB implementation. If the TRS/CSI-RSs need to be always transmitted at the configured TRS/CSI-RS occasion(s) for idle/inactive UEs in order to provide the TRS/CSI-RSs to connected mode, it may not be proper to use these RSs for PEI purpose. However, in some cases (e.g., no connected UEs in the cell as an extreme example), the TRS/CSI-RSs do not need to be guaranteed to be always transmitted. In this case, it is possible to use these TRS/CSI-RS for the PEI purpose. The only thing needed is to inform the functionality of the TRS/CSI-RS to the idle/inactive UEs.
We suggest to introduce a configurability in the functionalities of the TRS/CSI-RS. In addition, we have a sympathy with the proposals from multiple companies that multiple TRS/CSI-RS occasion(s) for idle/inactive UEs should be supported.

	Spreadtrum
	
	It should be discussed in 8.7.1.1.

	OPPO
	N
	There is no relevance of TRS/CSI-RS transmission and whether a UE is to be paged.

	LG
	N
	It is common understanding that TRS/CSI-RS occasion for connected mode UE can be shared with idle/inactive mode UE. In this case, regardless UE is paged or not, TRS/CSI-RS transmission should be guaranteed for connected mode UE. 

	ZTE, Sanechips
	N
	The transmission of TRS/CSI-RS which is originally configured with RRC connected mode UE is not relevant to whether there is paging PDSCH for RRC idle/inactive mode UE.

	Panasonic
	Y
	Our view is RS based PEI and it would be based on CSI-RS. The CSI-RS for PEI would be on/off based on PEI but CSI-RS/TRS for time/frequency tracking should be transmitted when UE is informed CSI-RS/TRS for time/frequency tracking is sent. The CSI-RS for PEI should be discussed in AI 8.7.1.1. CSI-RS/TRS for time/frequency tracking should be discussed in AI8.7.1.2 here.

	DOCOMO
	N
	The TRS/CSI-RS should not be used as PEI since it depends on connected mode UE whether the TRS/CSI-RS is transmitted or not.

	Apple
	
	We also think PEI should be discussed in 8.7.1.1, and we focus on the assistance to time/frequency tracking in this AI. It is better to decouple these two aspects.

	InterDigital
	N
	

	Ericsson
	No
	



Question #2-3) Does we need to discuss PEI functionality in AI 8.7.1.1 rather than AI 8.7.1.2?

Please provide the view in the following table.
	Company 
	Y/N ?
	Comments

	Qualcomm
	
	It should be discussed in 8.7.1.1.

	Huawei, HiSilicon
	
	We don’t think we should discussion in 8.7.1.1 on whether potential TRS/CSI-RS occasion for connected mode UE can be used for PEI functionality. 
However, TRS-based or SSS-based PEI could be discussed in 8.7.1.1. In our view, PEI functionality should not be supported by potential TRS occasions.

	MediaTek
	
	The issue should be discussed in AI 8.7.1.1.

	Intel
	
	Should be discussed in 8.7.1.1

	Samsung
	Y
	

	Spreadtrum
	
	It should be discussed in 8.7.1.1.

	OPPO
	
	It can be decided in 8.7.1.1

	LG
	
	We have similar view with Huawei/HiSilicon. 

	ZTE, Sanechips
	
	The PEI functionality should be separately discussed in AI 8.7.1.1 and the corresponding design should not be impacted by any conclusion in AI 8.7.1.2

	Panasonic
	Y
	

	DOCOMO
	Y
	

	Apple
	Y
	

	InterDigital
	Y
	



2.3.3 Third round discussion
From the second round discussion, followings are observed. 

For RRM measurement for serving cell,
· Majority companies prefer to support RRM measurement for serving cell.
· Some companies have concerns on potential RAN2/RAN4 impacts.
· Some companies have clarified there is no RAN2/RAN4 specification impacts if the RRM measurement for serving cell is up to UE implementation. 
Based on the above observation, following proposal is suggested for the progress.

Proposal #2 for agreement
· The TRS/CSI-RS in the TRS/CSI-RS occasion(s) for idle/inactive UEs can be used for RRM measurement for serving cell.
· It is up to UE implementation.
· There is no RAN2/RAN4 impact.

Please provide the view in the following table.
	Company 
	Support / Not support
	Comments

	CATT
	Support
	RRM measurements in the serving cell is not for cell selection/re-selection or mobility.   

	Apple
	
	It seems premature to make an agreement now given the ongoing discussions.

	
	
	



For PEI functionality,
· Majority companies prefer NOT to support PEI functionality.
· Majority companies prefer to discuss PEI functionality in AI 8.7.1.1.
Based on the above observation, following proposal is suggested for the progress.

Proposal #3 for conclusion
· Discuss PEI functionality in AI 8.7.1.1.

Please provide the view in the following table.
	Company 
	Support / Not support
	Comments

	
	
	

	
	
	

	
	
	



2.4 Topic #3. Availability indication
	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.


In RAN1#102-e meeting, it has been agree to further study whether and how to inform the availability of TRS/CSI-RS to idle/inactive mode UE(s). It has been observed that depending on supporting availability indication, there exists a trade-off between UE power consumption and network power consumption as well as signalling overhead. If availability is not indicated to the UE, the blind detection is required and this increases the UE power consumption. However, for indicating availability increases additional network signalling overhead as well as network power consumption.

The companies’ views on whether inform the availability of TRS/CSI-RS to idle/inactive mode UE(s) are summarized as below:
· Whether to inform the availability of TRS/CSI-RS to idle/inactive mode UE(s)
· Support: Huawei, , HiSilicon, vivo, TCL Communication, Xiaomi, ZTE, CMCC, LG, Samsung, OPPO, Apple, InterDigital, MediaTek, Lenovo, Motorola Mobility, Spreadtrum, NTT DOCOMO, Qualcomm
· Object: Ericsson
· Need further study: Sony, Nokia, Nokia Shanghai Bell
· How to inform the availability of TRS/CSI-RS to idle/inactive mode UE(s)
· Explicit indication based on L1 signalling: Huawei, HiSilicon, vivo, TCL Communication, Xiaomi, ZTE, CMCC, LG, OPPO, Samsung, Apple, Lenovo, Motorola Mobility, InterDigital, Qualcomm
· Implicit indication based on existence of paging message: Huawei, HiSilicon, CMCC, LG, OPPO, Apple, [Intel], Qualcomm
· Indication whether blind detection is needed or not: MediaTek

2.4.1 First round discussion
All the companies are aware of the pros and cons for having the availability indication very well. Although the majority view is in supporting the availability indication, some companies still have strong concerns on having it. Therefore, it is estimated that further discussion is needed to find a middle ground.

Moderator proposal #3
The following alternatives are further discussed.
· Alt 1. It is up to gNB implementation whether to transmit the TRS/CSI-RS at the configured occasion(s) and UE is required to perform blind detection.
· Alt 2. The availability of TRS/CSI-RS at the configured occasion(s) is informed to the UE.
· FFS for detailed signalling methods (e.g., explicit indication based on L1 signaling, implicit indication based on existence of paging message, etc.)
· Alt 3. Any suggestions.

Please provide the detailed views in the following table.
	Company 
	Comments

	CATT
	Alt 3:  The TRS/CSI-RS configuration is indicated to the UE explicitly (signaling) or implicitly (e.g., derived together with paging configuration).  

	Intel
	We suggest to revise Alt2 as follows to be inclusive of different options.
· Alt 2. The availability of TRS/CSI-RS at the configured occasion(s) is informed to the UE.
· FFS for detailed signalling methods (e.g., explicit indication based on L1 or higher layer signaling, implicit indication based on existence of paging message, etc.)

We propose to add Alt3 as follows:
Alt3: Combination of Alt 1 and Alt 2.


	Qualcomm
	We object blind detection in Alt. 1 if the TRS/CSI-RS is used for tracking loop update.
Blind detection in Alt. 1 can be adopted if the TRS/CSI-RS is used as paging early indication.

	DOCOMO
	We support Alt 2. For Alt1, we are not sure how UE can obtain power saving gain since in such case the UE would have to wake up early assuming TRS/CSI-RS is not available even if the UE tries blind detection.

	OPPO
	Alt2. 
The availability of TRS/CSI-RS at the configured occasion(s) shall be informed to the UE, otherwise there would be no power saving gain if UE is forced to do blind detection of the RS.

	CMCC
	Alt 2.
If UE does not know the availability information of TRS/CSI-RS, UE must assume there is no TRS/CSI-RS transmitting and use the SSB for AGC and T/F tracking as usual, even the TRS/CSI-RS is transmitted actually. This will decrease the power saving gain of using TRS/CSI-RS for AGC and T/F tracking to reduce the total preparation time before PO.

	Lenovo, Motorola Mobility
	We support Alt 2, since the availability information of TRS/CSI-RS can help UE to update a DL Tx beam selection for paging reception, if needed. 

	Ericsson 
	OK with the proposal with following suggested updates.
Prefer to reformulate Alt 1 as follows as we do not intend to explicitly specify UE blind detection, etc.
· Alt1-updated : It is up to gNB implementation whether to transmit the TRS/CSI-RS at the configured occasion(s) and how to use the TRS/CSI-RS is up to UE implementation.
The part “It is up to gNB implementation whether to transmit the TRS/CSI-RS at the configured occasion(s)” is applicable to all alternatives. 
For Alt 2, should add a subbullet: Minimize impact on NW energy consumption and additional resource usage

	TCL
	We support Alt. 2. UEs should be informed to whether TRS are transmitted or not in order to optimally adapt their paging reception procedure. For instance, if TRS are present loop convergence is faster and the UE can remain longer in deep sleep to save power.
We also endorse the changes proposed by Intel.

	LG
	We support Alt 2, and also fine with Intel’s modification. 

	Huawei, HiSilicon
	We support Alt.2. 
For Alt.1, UE cannot have power saving gain if UE cannot know whether the TRS/CSI-RS shall be transmitted before the reception of the required number of SS bursts for AGC and T/F tracking.

	MediaTek
	We propose Alt 3:
Alt 3. gNB to indicate idle/inactive mode UE(s) whether the blind detection on TRS/CSI-RS existence is needed.
As analyzed in our contribution, whether TRS/CSI-RS availability information has large impact on UE power saving depends on its location. When TRS/CSI-RS is right before PO, the power saving gain loss is large (~25%). But when RS is far away from PO, the loss is small (~3%). Therefore, it is good to allow the network flexibility to decide whether to signal the availability information.

	Xiaomi
	Alt2 should be supported.

	Nokia
	We are ok to discuss this and would be fine to support Alt1, as it would allow network to minimize the overhead of transmitting said TRS. Before considering Alt2 we would need to have better understanding and alignment on the assumptions associated with the presence indication e.g. periodicity, granularity/validity of the indication which all affect the cost of these in network side.

	ZTE/Sanechip
	We are okay with Alt2. If UE has to always prepare for the worse case( i.e., no TRS/CSI-RS is transmitted) and the power saving gain will be defeated if UE has to blindly detect the TRS/CSI-RS. 
Furthermore, if the transmission of TRS/CSI-RS is associated with the existence of paging message (i.e. implicit indication), network would have to transmit the TRS/CSI-RS as long as there is UE paged in the corresponding tracking area or RNA (even though there may not RRC connected mode UE in the cell). Even the group paging rate per PO could be as low as 10%, the paging rate in one paging cycle would be quite high if we take all the POs into consideration.  Hence, we think the explicit indication based on L1 signaling, which provides the UE power saving benefits and also the network flexibility of terminating the transmission of TRS/CSI-RS, is preferred.

	vivo
	Alt.2 is preferred.
For Alt.1, blind detection on the TRS would cause additional power consumption and would not bring about power saving gain for idle UEs. 
Since the TRS is also shared by multiple connected UEs. Network can configure the stable TRS resources which are less likely to be switched off for idle UEs. In this case the additional power consumption at gNB can be limited. Besides, if the L1 indication is delivered in paging DCI and the on/off switching for stable TRS indication is not often, the additional overhead is also limited.

	Panasonic
	We support Alt 2.

	Samsung
	We are general OK on proposal to further discuss the alternatives, but have strong concern on Alt 1 if it is to be sole solution. We prefer to avoid the situation that UE does not monitor the configured TRS/CSI-RS occasion(s) due to the uncertainty of the RS transmission.

	Sony
	Support the proposal and remove Alt.3. We are OK with the suggested text made by Ericsson. We suggest having a clear distinction between there alternatives by updating Alt.1:
Alt-1: The availability of TRS/CSI-RS at the configured occasion(s) is not informed to the UE. It is up to gNB implementation whether to transmit the TRS/CSI-RS at the configured occasion(s) and how to use the TRS/CSI-RS is up to UE implementation.

	Apple
	We do not support Alt. 1 because we do not see how this provide power saving benefit to the UE.
What we prefer is that TRS/CSI-RS is guaranteed to exist if there is a paging DCI/PDSCH later on. So whenever the UE needs to decode DCI/PDSCH, it can always count on the TRS/CSI-RS to achieve the required level of tracking accuracy. I don’t think it is included in Alt 2, so we would like to add Alt. 3:
Alt. 3: The availability of TRS/CSI-RS is not known in advance to the UE, but it is guaranteed to exist if there is a paging PDCCH/PDSCH in the PO.
Note that this does not mean the TRS/CSI-RS serves as paging indicator, because it can also exist even when there is no paging.

	Spreadtrum
	Alt 2 is prefered, if TRS/CSI-RS is just used for tracking loop. But if TRS/CSI-RS is also used as PEI, UE has to blindly detect it and Alt-1 can be considered. 



Outcome from first round discussion
· Continue to discuss Topic #3 in the second round.

2.4.2 Second round discussion
From the first round discussion, followings are observed.
· Alt 1: The availability of TRS/CSI-RS at the configured occasion(s) is NOT informed to the UE.
· Support: Ericsson, Nokia, Sony (3)
· Conditionally support: Qualcomm (if PEI functionality is supported.) (1)
· Alt 2: The availability of TRS/CSI-RS at the configured occasion(s) is informed to the UE.
· Support: Qualcomm, Intel, DOCOMO, OPPO, CMCC, Lenovo, Motorola Mobility, TCL, LG, Huawei, HiSilicon, ZTE, Sanechip, vivo, Panasonic, Samsung, Xiaomi (17)
· (Nokia) Before considering Alt2 we would need to have better understanding and alignment on the assumptions associated with the presence indication e.g. periodicity, granularity/validity of the indication which all affect the cost of these in network side.
· Conditionally support: Ericsson (if add a subbullet: Minimize impact on NW energy consumption and additional resource usage) (1)
· Alt 3-1 (from CATT): The TRS/CSI-RS configuration is indicated to the UE explicitly (signaling) or implicitly (e.g., derived together with paging configuration). (1)
· Alt 3-2 (from MediaTek): Allow the network flexibility to decide whether to signal the availability information. (1)
· Alt 3-3 (from Apple): The availability of TRS/CSI-RS is not known in advance to the UE, but it is guaranteed to exist if there is a paging PDCCH/PDSCH in the PO. (1)
· Alt 3-4 (from Intel): Combination of Alt 1 and Alt2

Although the companies’ views are still diverging, there is a clear majority on Alt 2.
For the progress, following questions are listed up by moderator.

Question #3-1) It is supported that availability of TRS/CSI-RS at the configured occasion(s) is informed to the UE. 
·  If yes, please provide the view on how to address following concerns.
· How to minimize the impact on NW energy consumption.
· How to minimize the additional resource usage
· e.g., the assumptions associated with the presence indication such as periodicity, granularity, validity of the indication, etc.
· If no, 
· please provide the concerns other than above if any, or
· any other alternatives for the compromise.

Please provide the view in the following table.
	Company 
	Comments

	Qualcomm
	The baseline technique of availability indication should be reconfiguration of the TRS/CSI-RS. 
We are not very keen on whether more dynamic availability indication of TRS/CSI-RS is supported. But the bottom line is if the TRS/CSI-RS is used for tracking loop update (or additionally for RRM measurement if agreed), UE is not required to blindly detected the presence of the TRS/CSI-RS.

	CATT
	If the TRS/CSI-RS configured for IDLE/Inactive mode UE could be used for CONNECTED mode UE, there is no overhead.   In particular, the configured TRS/CSI-RS should be associated with one SSB (QCL’d).   This TRS/CSI-RS could also be used for CONNECTED mode UE RRM and CSI measurements.   If the TRS/CSI-RS resource configured for IDLE mode UE is used by CONNECTED mode UE, there is no energy consumption issues.  This is gNB implementation to minimize the overhead and energy consumption.    

	Huawei, HiSilicon
	Yes to support the indication of availability. Regarding the questions from feature lead:
· How to minimize the impact on NW energy consumption.
In RAN1#102, the availability indication is clarified in the agreement that availability indication is to indicate whether the TRS/CSI-RS is actually transmitted on the configured TRS/CSI-RS occasions. Therefore, 1 bit indication would be sufficient. It can be indicated in the paging DCI transmitted in the previous PO of the UE or in the PEI DCI when PEI is supported. This shall not require gNB to transmit signals/channels in more slots, therefore, we don’t see negative impact on NW energy.
	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.


· How to minimize the additional resource usage
· e.g., the assumptions associated with the presence indication such as periodicity, granularity, validity of the indication, etc.
As discussed above, the availability indication can be carried by paging DCI and PEI channel. If unfortunately, there is no paging DCI transmitted in the previous PO or the PEI DCI is not transmitted before the PO, the availability indication can be not transmitted and the UE shall not assume the RS is transmitted.

	MediaTek
	Although the loss of power saving gain due to UE blind detection on TRS/CSI-RS existence is highly related to TRS/CSI-RS location, e.g., right before or far away from paging occasion, it is still beneficial for power saving if UE can avoid blind detection. However, considering the trade-off between UE power saving and gNB energy consumption, it is good to provide the network flexibility to decide whether to signal the RS availability information. If current gNB energy consumption and resource usage are not issues, the gNB can indicate the RS availability to idle/inactive mode UE to maximize the power saving gain. Otherwise, the gNB can choose not to signal the information to save its power.

	Intel
	It seems our suggestion for Alt 3 is missing from the list. We added it.
We think combination of Alt 1 and Alt 2 provides more flexibility. A periodic TRS may be cell specific, always transmitted and another TRS may be PO specific, which may or may not be transmitted. 


	Nokia
	Like raised, our concern is two-fold; 1) mandating always-on or semi-static presence with extensive periods reduces the network opportunities for power saving, 2) requiring very frequent presence indication (or lack of presence) can also reduce the network power saving opportunities

	Samsung 
	Yes,
Regarding the first concern, we can consider following two impacts
1) NW energy consumption due to the additional signaling for availability indication
· We think this will be marginal impact since the signaling overhead for availability indication will be very small such as 1-bit. The indication can be carrier either in SIB or legacy paging PDCCH. In addition, it is up to gNB implementation whether or not to additionally transmit the availability indication.
2) NW energy consumption due to the TRS/CSI-RS transmission for the time duration indicated by “available”.
· If the TRS/CSI-RS is transmitted when the TRS/CSI-RSs are used for connected mode UEs, there is no increase in neither NW energy consumption nor the additional resource consumption. 
· If the TRS/CSI-RS is transmitted when the TRS/CSI-RS are not used for connected mode UEs, both NW energy consumption and resource consumption can increase. To avoid to transmit TRS/CSI-RSs for this case, the availability indication is actually needed. We think this is a minimal safety for both UE and NW power saving.
Regarding the second concern, it is fully gNB implementation. We do not think the availability of TRS/CSI-RS will be changed dynamically (except for the case when PEI functionality is embedded together.). 

	vivo
	Network consumption can be addressed by network implementation and the availability indication mechanism.
Only when the CSI-RS resources configured for idle/inactive UEs are not stable, and gNB need to switching on/off the resources frequently, the additional power consumption at gNB may be un-negligible. While gNB can select the CSI-RS resources, which are shared by most connected UEs, to idle/inactive UEs. If there are CSI-RS resources only configured for a few UEs, gNB does not need to configure these resources. Thus, frequently switching on/off CSI-RS resources can be avoided.
As for the resource overhead for TRS presence indication, there are at least 11 reserved bits in paging DCI which can be used to indicate the availability. If presence of the CSI-RS resources can be indicated in group manner, 1 bit can be used to indicate multiple CSI-RS resources. If one of the CSI-RS resources is switched off by gNB, network can switch off the whole CSI-RS resource group, and UE can not assume any of the resources available in this group. In this case, the resource overhead for presence indication can also be limited. 

	Spreadtrum
	We shared the similar view with HW.

	OPPO
	1) We can reuse the current paging DCI to indicate the presence or not, therefore there is no additional overhead and power consumption.
In addition, Dynamic indication provides flexibility for the gNB, e.g., when the connected UE doesn’t need TRS/CSI anymore, the gNB can stop the transmission of TRS/CSI-RS.  

	
	

	LG
	Yes. We can further discuss suitable solution that can minimize impact on NW power and resource consumption. For example, paging or PEI can be used to indicate availability. 

	ZTE, Sanechips
	We think the availability of TRS/CSI-RS at the configured occasion(s) can be supported.
Regarding the concerns of network energy, as it is stated in the WID, the TRS/CSI-RS is shared by RRC connected UE. Moreover, the TRS/CSI-RS not required to be always-on and network can stop the transmission when it is needed. Hence, the additional network energy should be minimal.
Regarding the concerns of resource usage, the availability indication can be carried by PEI(if it is  supported) or legacy paging DCI.

	Panasonic
	Our thinking is, although network anyway needs to spend some resource and energy to facilitate this feature, the concern is valid from the angle of system design and operation. As the configuration of TRS/CSI-RS is used in complimentary with SSB, how much resource overhead and network energy consumption can be flexibly controlled by network as per needed. If the connected mode UE load is high, RS sharing can be utilized as much as possible. If not, network can configured in a lower time density and match to potential PO density. This can always be flexibly controlled as per needed. If overhead and energy consumption for the RS occasions for idle/inactive UE is a strong concern and difficult to manage in certain scenarios, network can disable that. But at least in some scenarios with already usable RS for connect UEs, we think it is feasible to minimize the system overhead and network energy consumption.

	CMCC
	We support the availability information
Regarding the  impact on NW energy consumption, the TRS/CSI-RS occasions provided for RRC_IDLE/INACTIVE UE is the same with RRC_CONNECTED UE, and gNB can also decide whether to transmit the TRS/CSI-RS or not, form this perspective, gNB has no additional energy consumption of transmitting TRS/CSI-RS. 
Regarding the additional resource usage, the availably information can be carried in DCI based PEI or paging DCI, even in paging PDSCH. The TRS/CSI-RS is used for assisting AGC and tracking before receiving PO, therefore, the availably information should be transmitted for waked up UE and don’t need be transmitted for non-waked up UE. From this perspective, the PEI/Paging DCI/Paging PDSCH must be transmitted for  waked up UE and the carried availably information has no addition resource usage at all.

	DOCOMO
	Yes, we support the availability indication.
Regarding the NW impact, the availability indication can be controlled by NW. If NW does not indicate the availability, UE should assume no TRS/CSI-RS can be obtained. Also, NW have not indicated the availability for a certain time, UE can assume no TRS/CSI-RS can be obtained. In such cases, there is no additional resource/NW energy consumption since TRS/CSI-RS is already used by connected mode UE. The NW impact can be minimized when NW indicates the availability at the appropriate timing.

	Apple
	Our first preference is similar as QC’s, i.e., the TRS/CSI-RS is available once it is configured in SIB. However, considering the concern on the network overhead and power consumption, we propose to have conditional transmission of TRS/CSI-RS if there is a paging DCI/PDSCH, which seems to be a good compromise considering different aspects. We are not against dynamic indication of TRS/CSI-RS availability in principle, but we are a bit cautious because dynamic indication may create unnecessary paging activities in case of TRS/CSI-RS availability change. This should be carefully considered before we agree to it.

	InterDigital
	Signaling overhead can be prevented by using the paging DCI and/or the PEI. 

	Ericsson
	We have concerns on network resource usage and network power consumption:
· mandating always-on transmissions increases network overhead and network power consumption 
· transmission of presence/absence indication and keeping TRS on for long periods solely for idle UEs increases network overhead and network power consumption
Since UEs can enter and leave connected mode, the NW can transmit or omit the TRS in potential TRS occasions depending on whether there are connected mode UEs being served or not. An idle UE should expect to use ‘connected mode TRS’ only when such TRS is transmitted for other connected mode UEs. Otherwise it increases network power consumption due to 1) need to send a L1 signaling to all the idle UEs within the cell to inform them about the availability change, and  2) keep transmitting TRS until all UEs are informed. Therefore, the idle UE should be able to handle the presence/absence of TRS in potential TRS occasions without additional signaling overhead from NW.
The objective from the WID is also very clear on this aspect. 
0. Specify means to provide potential TRS/CSI-RS occasion(s) available in connected mode to idle/inactive-mode UEs, minimizing system overhead impact [RAN1]
· NOTE: Always-on TRS/CSI-RS transmission by gNodeB is not required




Question #3-2) Please provide the views whether one of the following alternatives can be acceptable for the compromise.
· Alt 3-1: The TRS/CSI-RS configuration is indicated to the UE explicitly (signaling) or implicitly (e.g., derived together with paging configuration).
· Alt 3-2: Allow the network flexibility to decide whether to signal the availability information.
· Alt 3-3: The availability of TRS/CSI-RS is not known in advance to the UE, but it is guaranteed to exist if there is a paging PDCCH/PDSCH in the PO.
· Alt 3-4: Combination of Alt 1 and Alt 2

Please provide the view in the following table.
	Company 
	Y/N ?
	Comments

	Qualcomm
	
	Alt 3-3 is equivalent to TRS/CSI-RS based PEI. This TRS/CSI-RS should be not considered as RS for tracking loop update because it requires blind detection. Again PEI should be discussed in agenda 8.7.1.1.
More discussions are needed to select among Alt 3-1 and Alt 3-2 solutions.

	CATT
	Alt 3-1
	Since UE is in IDLE mode before CONNECTED mode, the TRS/CSI-RS resource configured for IDLE mode UE could be directly reused when UE is transitioned to CONNECTED mode.  This will reduce signaling for the configuration of TRS/CSI-RS resource when UE is in CONNECTED mode.  

	Huawei, HiSilicon
	Alt 3-1
	Alt 3-1 is more related with topic#4 and topic#5. We are open to discuss them there.
Alt 3-2 seems not clear and does this mean that UE still needs blind detection?
No for Alt.3-3. The reason is in our comments in topic#2.

	MediaTek
	Alt 3-2
	Considering the trade-off between UE power saving and gNB energy consumption, Alt 3-2 can be a starting point for further discussion. If current gNB energy consumption and resource usage are not issues, the gNB can indicate the RS availability to idle/inactive mode UE to maximize the power saving gain. Otherwise, the gNB can choose not to signal the information to save its power.

	Intel 
	Alt 3-4
	We have added Alt 3-4 which was missed from the list.
This is about how availability is indicated , so we don’t think 3-1 applies.

	Nokia
	Further discussion needed
	While Alt 3-1 and Alt 3-2 could be considered to find some comprise mechanism for presence indication it should be further clarified the side conditions for the possible presence indication, balancing the network and UE impact. E.g. network could as a part of the TRS occasion information indicate whether the RS in the occasion can be assumed to be present 1) based on system information or 2) presence is indicated with separate signaling (FSS). Alt 3-3 should not be considered as commented already in Q #2-2.


	Samsung
	Alt 3-2
	We think Alt 3-2 can be a good middle point to resolve the concerns from network vendors. 
The gNB can decide whether or not to additionally indicate the availability of TRS/CSI-RS to the UE. 
If the gNB configures to the UE that the availability of TRS/CSI-RS is additionally informed, the UE can decide whether to monitor the TRS/CSI-RS or not based on the availability indication. 
If the gNB does not configure to the UE that the availability of TRS/CSI-RS is not informed, it is fully up to gNB implementation whether or not to transmit the TRS/CSI-RS at the configured occasion(s).

	vivo
	
	Further clarification for Alt 3-1 is needed, e.g., how TRS/CSI-RS configuration is indicated to UE.
For Alt 3-3, agree with Qualcomm that it should be discussed in 8.8.7.1.

	Spreadtrum
	Alt 3-1
	 For Alt 3-3: gNB cannot guarantee that the assistance TRS shall be transmitted when the paging PDSCH is transmitted.

	OPPO
	
	Alt 3-1 shall be supported.
As has been discussed, if the availability of TRS/CSI-RS is not informed to the UE, there would be no power saving gain. On the other hand, the gNB doesn’t have to configure TRS/CSI-RS feature if it doesn’t want to inform the availability.  Therefore, Alt 3-2 is not needed.


	LG
	Alt 3-1
	

	ZTE, Sanechips
	Alt 3-1
	It seems UE needs to perform blind detection with Alt 3-2.
We agree with Qualcomm and Huawei that the Alt 3-3 is the same with TRS/CSI-RS based PEI. And all the PEI relevant issues should be discussed in AI 8.7.1.1

	Panasonic
	Alt 3-1
	

	CMCC
	Alt 3-1
	

	DOCOMO
	Alt 3-1
	

	Apple
	Alt 3-3
	It seems that companies have the misunderstanding that Alt 3-3 is equivalent to using TRS/CSI-RS as PEI. This is actually not the intention. The proposal is to require the network to transmit the configured TRS/CSI-RS if there is a paging DCI/PDSCH. But if there is no paging DCI/PDSCH, the network has the flexibility to transmit the configured TRS/CSI-RS. So the transmission of TRS/CSI-RS cannot be used as PEI. The motivation is to address the network overhead issue. If the configured TRS/CSI-RS is used for connected UEs, it is always transmitted and there is additional overhead for the network. The problematic case is when the configured TRS/CSI-RS is no longer used for connected UEs, this proposal allows the gNB to reduce the transmission of TRS/CSI-RS, and only transmit it when the UE actually needs to for tracking purpose. Because the UE knows that TRS/CSI-RS would be there if the UE needs it for decoding paging DCI/PDSCH, the UE does not need to wake up too far in advance.

	InterDigital
	Alt 3-1
	

	Ericsson
	Further discussion is needed.
	We have some comments as below, and think more discussion is needed for this topic. 
3-1 : 
The meaning of “The TRS/CSI-RS configuration is indicated” is unclear. Is this separate from the configuration of TRS/CSI-RS occasion(s) and if so, what is the difference and why “TRS/CSI-RS configuration” needed to be indicated ? 
Also, “implicitly (e.g., derived together with paging configuration).” needs clarification. What is the meaning of implicitly derived i.e. what aspect is derived together with paging configuration i.e. is it fully derivable from paging configuration or is it partly derivable?
3-2 : 
The following should be added to clarify this option. 
“It is up to NW implementation whether to provide or not provide availability signaling/information. If NW does not provide availability signaling/information, how to handle TRS is up to UE implementation.”
3-3: 
Since NW may or may not transmit TRS in TRS/CSI-RS occasion(s), we cannot follow how it can be guaranteed to exist ahead of a PO with Paging PDSCH. Alt 3-3 should not be supported.  



2.4.3 Third round discussion
From the second round discussion, followings are observed.

Regarding Question #3-1)
· Majority companies prefer to introduce availability indication.
· Proponents have commented solutions to resolve the concerns on NW impacts.
· Non-proponents still have concerns on NW impacts.

Regarding Question #3-2) 
· Majority companies prefer Alt 3-1, however, it is not acceptable for non-proponents.
· Some companies prefer Alt 3-2 and it can be acceptable for non-proponents with some conditions.
· Some companies proposed individual proposal.

Based on the observation above, moderator suggest following proposal for working assumption for the progress.

Proposal #4 for working assumption
· The availability of the TRS/CSI-RS is informed to idle/inactive mode UE.
· FFS for details
· Note: It is up to NW implementation whether to provide or not provide availability signaling/information. If NW does not provide availability signaling/information, how to handle TRS is up to UE implementation.

Please provide the view in the following table.
	Company 
	Support / Not support
	Comments

	CATT
	Support
	We don’t need the “note”

	Apple
	
	We have strong concern on the note. If the gNB can autonomously decide whether to transmit the configured TRS/CSI-RS or not, we do not see how the UE can achieve any power saving gain. Would appreciate if the proponents can elaborate how this would provide UE power saving. If no UE power saving is achieved, it is not clear why we are specifying this.
If the note is removed, for the sake of progress, we can accept the proposal even though it is not our first preference.

	
	
	



2.5 Topic #4. Signalling method for the configuration of TRS/CSI-RS occasion(s) for idle/inactive mode UE(s)
	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.)


In RAN1#102-e meeting, it has been agree to the configuration of TRS/CSI-RS occasion(s) for idle/inactive mode UE(s) is provided by higher layer signalling. It is still FFS the detailed signalling method. Several candidates of signalling method such as SIB, dedicated RRC, RRC release message, pre-configuration, etc. are captured as examples.
The companies’ views are summarized as below:
· Alt 1) SIB
· Support: Huawei, HiSilicon, vivo, [CATT], ZTE, LG, Samsung, OPPO, [Panasonic], Apple, InterDigital, Intel, Lenovo, Motorola Mobility, Spreadtrum, NTT DOCOMO, Ericsson, Qualcomm
· Object: [Sony]
· Alt 2) Dedicated RRC
· Support: Huawei, HiSilicon,  CMCC, Sony, Lenovo, Motorola Mobility, NTT DOCOMO, 
· Object: [CATT], [ZTE]
· Alt 3) RRC release message
· Support: CMCC, Spreadtrum, Qualcomm
· Object: 
· Alt 4) Pre-configuration
· Support: Lenovo, Motorola Mobility,
· Object:
· Alt 5) Send LS to RAN2
· Support: Nokia, Nokia Shanghai Bell, MediaTek, [Ericsson]

2.5.1 First round discussion
Most of companies are supportive on using SIB for the configuration of TRS/CSI-RS occasion(s) for idle/inactive mode UE. Although the details of higher layer signalling design is RAN2’s responsibility, it is still valuable, that RAN1 provides some high level principles on it. Since the higher layer signalling method and the details of parameters for configuration affects each other, Topic #4 and Topic #5 are jointly discussed.

Moderator proposal #4
· At least SIB provides the configuration of TRS/CSI-RS occasion(s) for idle/inactive UE(s).
· Details of higher layer signalling (e.g., which SIB is to be used) is up to RAN2.

Please provide the detailed views in the following table.
	Company 
	Comments

	CATT
	We are in principle OK with the proposal of signaling indication by SIB.   However, this is a chicken-and-egg problem.  Since TRS/CSI-RS is used to assist UE in decode PBCH and PDSCH carrying SIB, UE needs to know the TRS/CSI-RS configuration in advance in order to achieve power saving.

	Intel
	Agree

	Qualcomm
	Yes. RAN2 can decide whether an existing or a new SIB is used to carry the TRS/CSI-RS configuration.

	DOCOMO
	Although we are fine to support at least SIB, both of SIB and dedicated RRC signaling can be supported.

	OPPO
	Agree proposal 4.
It is not clear how other options can work, especially considering the mobility of the UE.

	CMCC
	Dedicated RRC or RRC release message should also be supported.
Considering the PO locations of UEs are different, the nearest TRS/CSI-RS locations before POs are also different among UEs. That is to say the time domain behaviours of TRS/CSI-RS to realize the largest power saving are different among UEs. If multiple TRS/CSI-RS configurations are carried in SIB, it will cause huge SIB overhead. Therefore, we also support using dedicated RRC or RRC release message to UE which TRS/CSI-RS occasion(s) have been configured in connected mode beforehand are still effective in idle/inactive-mode.

	Lenovo, Motorola Mobility
	Fine with SIB for the configuration. Some of TRS parameters can be predefined. 
[bookmark: OLE_LINK4][bookmark: OLE_LINK3]Further, other candidates of signalling method can also be discussed as supplement. For example, UEs in idle/inactive mode can use TRS occasions configured by dedicated RRC if the TRS occasions are shared with other connected mode UEs. It may not increase network overhead. 
So, we suggest changing the proposal as follows:
· At least SIB provides the configuration of TRS/CSI-RS occasion(s) for idle/inactive UE(s).
· Details of higher layer signalling (e.g., which SIB is to be used) is up to RAN2.
· FFS for other candidates of signalling method (dedicated RRC, RRC release message, etc).

	Ericsson
	Support the proposal.

	TCL
	We support the proposal. Other signaling methods should not be precluded at this stage.

	LG
	We support this proposal. 

	Huawei, HiSilicon
	We support the main bullet. 
Regarding the sub-bullet, we think RAN1 should decide which set of parameters/information need to be configured. Other signaling design could leave to RAN2. We suggest also capture this as a sub-bullet in the agreement.

	MediaTek
	We support this proposal.

	Xiaomi
	Fine with the proposal.

	Nokia
	In principle we are fine to consider SI for providing the information to make the information readily available for IDLE/Inactive mode UEs, but like noted in our paper, it would be more prudent if RAN1 would focus on the actual content of the information for the agreed RS’es (e.g. periodic TRS), scope of the information (for all/sub-set of IDLE/Inactive UEs) and leave the actual signaling design (to meet the goals identified by RAN1) to RAN2.  The extent of the information that needs to be provided could affect the RAN2 design.

	ZTE/Sanechip
	Support the moderator proposal.
According to our understanding, if the configuration of TRS/CSI-RS is provided by any dedicated RRC signaling, it would be not available to a RRC idle/inactive state UE which selects/re-selects a new cell to camp on. Hence, we suggest to use the most straightforward way (i.e., SIB) as the configuration signalling. And we are also okay to let RAN2 decide the details.

	vivo
	Fine with the proposal

	Panasonic
	We support the proposal.

	Samsung
	OK. But, suggest to clarify the details configuration parameters should be discussed in RAN1.

	Sony
	We share the same view as CMCC. There is a significant cost (i.e. high SIB overhead) if we only rely on SIB. Our suggestion is to inform RAN2 (LS) that Dedicated RRC or RRC release message are also feasible.

	Apple
	Support

	Spreadtrum
	Fine



Outcome from first round discussion
Proposal for agreement #2:
· At least SIB provides the configuration of TRS/CSI-RS occasion(s) for idle/inactive UE(s).
· Details of higher layer signalling (e.g., which SIB is to be used) is up to RAN2.
· FFS for other candidates of signalling method (dedicated RRC, RRC release message, etc.)

Following is agreed during GTW session. Corresponding LS will be prepared soon.
	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 
Draft LS in R1-200xxxx



2.5.2 Second round discussion
According to above agreement, an LS is sent to RAN2. Draft LS will be prepared soon.
[None]

2.5.3 Third round discussion
Please check draft LS uploaded in 
https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_103-e/Inbox/drafts/8.7.1.2/Phase%20III/R1-200xxxx_Draft_LS_signalling%20method%20for%20TRS%20CSI-RS%20occasion(s)%20for%20idleinactive%20UE(s).docx

Please provide any comments for the draft LS in the following table.
	Company 
	Comments

	CATT
	Next RAN1 meetings are RAN1#104-e and RAN 1#104bis-e

	
	

	
	



2.6 Topic #5. Details for the configuration of TRS/CSI-RS occasion(s) for idle/inactive mode UE(s)
	Agreements:
The configuration of TRS/CSI-RS occasion(s) for idle/inactive mode UE(s) is provided by higher layer ignaling
-          FFS higher layer ignaling candidates (e.g., SIB, dedicated RRC, RRC release message, etc.)
-          FFS for other ignaling candidates (e.g., pre-configuration, etc.)
-          FFS for detailed configuration parameters (e.g., whether and how to reduce the ignaling overhead for configuration, etc.)


In RAN1#102-e meeting, it has been agree to further study detailed configuration parameters, e.g., whether and how to reduce the signalling overhead for configuration, etc. Following figure summarizes the list of RRC parameters related to CSI-RS configuration and its signalling structure.

[image: ]Figure 2: RRC parameters for CSI-RS configuration.

Many companies mentioned at least below parameters should be informed to the UE.
· Parameter list mentioned by companies 
· Time resource: Huawei, HiSilicon, Ericsson, Lenovo, Motorola Mobility, Qualcomm
· Frequency resources: Huawei, HiSilicon, Nokia, Nokia Shanghai Bell, Ericsson, Lenovo, Motorola Mobility, Qualcomm
· Sequence generating parameter: Huawei, HiSilicon, CATT, Ericsson, Qualcomm
· Periodicity and offset: Huawei, HiSilicon, ZTE, CMCC, Ericsson, Qualcomm
· QCL parameter: Huawei, HiSilicon, vivo, CATT, ZTE, Nokia, Nokia Shanghai Bell, Ericsson, Qaulcomm
· Power offset: vivo, Nokia, Nokia Shanghai Bell, Ericsson, Qualcomm  
· CSI-RS pattern: CATT, Panasonic, Nokia, Nokia Shanghai Bell
· SCS: vivo, Nokia, Nokia Shanghai Bell
Some companies mentioned 
· Multiple RS resources: Huawei, HiSilicon, MediaTek, Intel
· SCS of TRS/CSI-RS for idle/inactive Ues – vivo, Nokia, Nokia Shanghai Bell
· Association with SSB/paging occasion(s) – CATT, ZTE, Samsung, Panasonic, NTT DOCOMO

2.6.1 First round discussion
All of configuration parameters are summarized in the following table. Please note that the parameters not used for periodic TRS is marked as grey colour. Since the higher layer signalling method and the details of parameters for configuration affects each other, Topic #4 and Topic #5 are jointly discussed.

Moderator suggestion #5
· Further discuss the details of configuration parameters based on following table.
	#
	Parameters
	Details (e.g., reuse, enhance, restricts, pre-defined etc.)

	1
	bwp-Id
	

	2
	resourceType 
{aperiodic, semiPersistant, periodic}
	

	3
	repetition {on, off}
	

	4
	aperiodicTriggeringOffset
	

	5
	trs-Info {true}
	

	7
	powerControlOffset
	

	8
	powerControlOffsetSS
	

	9
	scramblingID
	

	10
	periodicityAndOffset
	

	11
	qcl-InfoPeriodicCSI-RS
	

	12
	frequencyDomainAllocation
{row1, row2, row4, others}
	

	13
	nrofPorts
	

	14
	firstOFDMSymbolInTimeDomain
	

	15
	firstOFDMSymbolInTimeDomain2
	

	16
	cdm-Type
	

	17
	density
	

	18
	startingRB
	

	19
	nrofRBs
	

	20
	subcarrierSpacing (this is not part of CSI-RS resource configuration)
	

	21
	Etc. (please provide any missing/additional parameters)
	



Please provide the detailed views in the following table.
	Company 
	Comments

	CATT
	The detail of TRS/CSI-RS configuration could be done by RAN2.   RAN1 would only need to determine the requirements of TRS/CSI-RS configuration for IDLE/Inactive mode UEs.

	Intel
	We think this can be discussed at a later stage, after functionalities of periodic TRS are agreed

	Qualcomm
	It is too early to discuss the detailed configuration at this moment.

	DOCOMO
	After the basic design of TRS for idle/inactive mode UE is decided, we can discuss the paraemters.

	CMCC
	Can be discussed later.

	Lenovo, Motorola Mobility
	For overhead reduction, RE mapping of all TRS resources in a TRS resource set can be derived from one TRS-ResourceMapping parameter (i.e. same subcarriers, indication of one OFDM symbol determines another OFDM symbol for 2 TRS resources). The number of NZP-CSI-RS resources (2 vs 4) in a TRS resource set can be explicitly signaled.  
A TRS/CSI-RS occasion can be configured to be associated with a paging PDCCH monitoring occasion(s), a PO, and/or a PF. Instead of ‘periodicityAndOffset’, information of a set of PFs and/or a set of POs that have corresponding TRS occasions can be signaled. 

	Ericsson
	Can be discussed later.

	TCL
	We also think it is too early to discuss such details at this stage.

	LG
	Prefer to discuss first on functionality and availability indication. 

	Huawei, HiSilicon
	This should be discussed in RAN1 but can be discussed later when we have agreed basic design principle of the solution, e.g. the RS type and the functionality etc.

	MediaTek
	It is too early to discuss the detailed parameters.

	Nokia
	Once we have agreed which RS are supported, RAN1 should discuss what information needs to be signaled and what can be assume fixed (e.g. as given 38.214), what parameters can be common between RS resources to minimize the overhead while allowing necessary flexibility required by Connected mode TRS configuration e.g. to have different configurations for different broadcast beams.

	ZTE/Sanechip
	It is too early to discuss the detailed parameters.

	Vivo
	bwp-Id, resourceType, aperiodicTriggeringOffset are not needed for (periodic) TRS.
subcarrierSpacing for TRS is necessary if SCS of initial DL BWP and TRS is not always the same.

	Samsung
	The details can be discussed after finalizing the RS types and functionalities.

	Sony
	It is too early to discuss these parameters at this stage.

	Apple
	Can be discussed later.

	Spreadtrum
	It can be discussed later. 



Outcome from first round discussion
· Deprioritize discussion of Topic #5.

2.6.2 Second round discussion
[None]

2.7 Additional comments/suggestions
Please provide the any suggestions/comments for the email discussion in the following table.
	Company 
	Comments

	
	

	
	


3 Conclusion
In RAN1#103-e meeting, the following agreements are made. Companies are encourage to prepare next meeting to resolve FFSs based on agreements so far.
[bookmark: _GoBack]
Agreements:
1. 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 
Draft LS is endorsed, with final LS in R1-2009791.

Agreements:
· 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

[bookmark: _Hlk56167136]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:
1. TRS/CSI-RS based PEI is discussed in AI 8.7.1.1.
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.

Moderator: For better understanding on Alt 3, the following additional explanation is provided from Apple.
	· Alt 3 works as follows:
· The NW broadcast the configuration of TRS/CSI-RS occasions in SIB.
· From the NW perspective,
· If there is paging PDCCH/PDSCH in a PO, the configured TRS/CSI-RS is transmitted.
· If there is no paging PDCCH/PDSCH in a PO, the configured TRS/CSI-RS can be transmitted or not transmitted.
· From UE perspective, at least one typical way to use the TRS/CSI-RS is,
· The UE always wakes up one SSB in advance regardless of the SINR condition.
· The UE does blind detection of the configured TRS/CSI-RS before the PO. If detected, the UE does finer time/frequency tracking based on the TRS/CSI-RS. If not detected, the UE does nothing.
· Regardless of whether the UE detects the TRS/CSI-RS, the UE continues to do regular PO detection.
· If there is a paging PDCCH/PDSCH, the UE should have achieved sufficient sync accuracy for the decoding.
· If there is no paging PDCCH/PDSCH, the UE may or may not have achieved sufficient sync accuracy. But it does not really matter here because there is no message to decode anyway.
· The difference from PEI
· The presence of the TRS/CSI-RS cannot serve as PEI, because the TRS/CSI-RS may be transmitted even when there is no paging.
· Motivation and benefit
· Some companies questioned why taking this approach if the TRS/CSI-RS is shared from the connected UE. We agree that if we can assume that the configured TRS/CSI-RS is always used by connected UE, it should always be available, and we do not need any additional scheme to either dynamically indicate the availability or Alt 3. A SIB configuration would be sufficient already.
· However, the concern from the NW vendors is, the TRS/CSI-RS from connected UEs may change from time to time. If a TRS/CSI-RS configuration is no longer used by connected UEs, the network may still be forced to transmit the TRS/CSI-RS because it is also configured for idle/inactive UE. There is concern that change of configuration/dynamic indication may not be fast enough, and may require additional overhead. So there is some transition period where the gNB is forced to transmit the TRS/CSI-RS that is no longer used by connected UEs. Alt 3 intends to address the overhead issue related to the transition periods. And we believe this is one of the main concerns from the NW side.
· Some companies (e.g. ZTE, Nokia) consider Alt 3 as extra network restriction because it requires the NW to transmit TRS/CSI-RS as long as there is paging. However,
· If the TRS/CSI-RS is currently used by connected UEs, there is no additional tx required from the NW, so no additional restriction.
· If the TRS/CSI-RS is not currently used by connected UEs but the NW has not been able to change the configurations for idle/inactive UEs yet,
· Whether this is considered as additional network restriction depends on the baseline for comparison.
· If we compare it to Alt 1 where the gNB can autonomously choose not to transmit, yes it is additional constraint. But Alt 1 has obvious drawback in terms of whether it can achieve UE power saving at all.
· If we compare it to Alt 2, it actually provides gNB more flexibility and allows overhead reduction. Note that this scheme tries to deal with the transition period when the TRS/CSI configuration for the idle/inactive UEs is still effective but it is no longer used by connected UEs. With Alt 2, gNB is forced to transmit in all occasions. But Alt 3 only requires the gNB to transmit in the occasions when there is a paging PDCCH/PDSCH. So it is overhead reduction and power saving at the gNB side. And we still allow the UE to harvest the power saving gain.
· I hope the above more or less address the question on “feasibility check on sharing the TRS/CSI-RS between connected UEs and idle/inactive UEs”. Basically Alt 3 allows the sharing (while PEI would not allow the sharing), but it (or any other scheme) does not provide any additional benefit for the case when the configured TRS/CSI-RS is shared from connected UE. However, when the configured TRS/CSI-RS is no longer used by the connected UEs, Alt 3 alleviates NW’s concern without sacrificing UE power saving gain.
We acknowledge that this requires UE blind detection of the presence of TRS/CSI-RS, which increases UE complexity. So this is not our first preference. But if we want to address the NW’s concern, this is a very valid approach to consider in our view.



4 Summary of proposals
	Huawei, HiSilicon [1]
	Observation 1. The power saving gain would be further increased if the assistance TRS/CSI-RS could be also used for serving cell measurement.
Observation 2. The assistance TRS/CSI-RS cannot be used for serving cell measurement if the UE cannot know the availability of the RS in advance before the reception of the required number of SS bursts by UE. 
Observation 3. The assistance TRS/CSI-RS for neighbor cell measurements requires huge signaling overhead for RS resource configuration, and the availability indication is difficult for network. 
Observation 4. The availability of the assistance TRS/CSI-RS should not be coupled to the transmission of paging message on the PO.
Observation 5. UE always needs to receive 1~3 SS bursts in advance before the PO in case that there would be no available TRS/CSI-RS transmitted between the last SS burst and the start of the PO, if the availability of TRS/CSI-RS needs to be blindly detected by UE.
Observation 6. The availability of assistance RS needs to be informed to idle/inactive mode UE implicitly or explicitly to guarantee the power saving gain on UE.
Observation 7. Early paging information can be used to inform the availability of the assistance TRS and can also provide significant power saving gain in the scenarios when the assistance TRS/CSI-RS is not transmitted. 
Observation 8. The following information is relevant for configuring assistance RS resources: 
· RS time/frequency resource;
· sequence generating parameter;
· periodicity/offset;
· QCL parameter. 
Observation 9. It is expected to configure multiple RS resources to IDLE/INACTIVE mode UEs considering different UEs can be in different MOs of different POs. 
Observation 10. Pre-defined values for RS parameters are not desired since the reduced flexibility and potential impact on legacy network.
Proposal 1: Inform the availability of TRS/CSI-RS before the start of PO:
· Alt.1: Through legacy paging DCI or early transmitted paging information in the previous DRX cycle;
· Alt.2: Through early paging information in the current DRX cycle.
Proposal 2: Inform the availability of TRS/CSI-RS in TRS/CSI-RS occasion(s) which is close to the start of the PO.
Proposal 3: The following two alternatives can be used to configure assistance RS for IDLE/INACTIVE mode UEs
· Alt1: Use system information (i.e., SIB) to broadcast the configuration of assistance RS resource(s). 
· Alt2: Configure the UE with the assistance RS resource(s) in RRC connected mode.
Proposal 4: Signaling overhead in SIB due to the configuration of assistance RS occasions needs to be minimized.
· Alt2: Configure the UE with the assistance RS resource(s) in RRC connected mode.
Proposal 4: Signaling overhead in SIB due to the configuration of assistance RS occasions needs to be minimized.

	vivo [2]
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	CATT [3]
	Observation 1: Additional TRS/CSI-RS can provide 7.14% ~35.14% power saving gain over SSB based paging reception.
Observation 2: TRS/CSI-RS occasions configured by dedicated RRC signaling cannot be used after cell reselection, and cannot provide significant power saving gain.
Observation 3: With CSI-RS resources configured with SI, TRS/CSI-RS resource configuration usually at least contain CSI-RS pattern / scrambling ID/ QCL information. 
Observation 4:  The TRS/CSI-RS resources configured for CONNECTED mode UEs can be shared by IDLE mode UE.  The TRS/CSI-RS resource can be indicated by SI.
Observation 5: With TRS/CSI-RS occasion associated with SSB/paging occasion, it will provide significant power saving gain at cost of low configuration signaling overhead and low specification efforts.
Observation 6: gNB could configure the CONNECTED mode UE with the TRS/CSI-RS resource bundled with SSB/paging occasion which is configured for IDLE mode UE.
Observation 7: Considering that the paging indication (sequence or DCI based) would be transmitted on every paging cycle, TRS/CSI-RS bundled with SSB/paging occasion should not consider as always on signal. 
Proposal 1: TRS/CSI-RS configuration for Idle/Inactive mode should be associated with SSB/paging occasion(s).

	TCL Communication [4]
	Proposal 1: The UE is informed (implicitly or explicitly) about the presence of TRS.
Proposal 2: Presence of TRS in idle/inactive is indicated via PI or P-DCI.
Proposal 3: RS-based PI indicates presence or absence of TRS via its location in time and/or frequency.

	Xiaomi [5]
	Proposal 1: TRS/CSI-RS for idle/inactive UE should be transmitted in beam sweeping way and resource overhead should be a huge factor to be considered for TRS/CSI-RS design. 
Proposal 2: Focus on AGC and time/frequency tracking function of TRS/CSI-RS in this agenda. And paging reception indication function of TRS/CSI-RS can be further studied in potential paging enhancement if needed.
Proposal 3: It is beneficial to restrict the use of TRS/CSI-RS for AGC and time/frequency tracking if SSB periodicity is already quite dense.
Proposal 4: Decoupling the availability indication with the configuration of TRS/CSI-RS occasion for idle/inactive mode UE should be a considered option

	ZTE [6]
	Observation 1: Due to the gap between the SSB for serving cell measurement and PO, there is 11% energy consumed by light sleep.
Observation 2: If the introduced RS were used for time/frequency synchronization, the power saving gain is 9.3%.
Observation 3: The CSI-RS/TRS provided to UE in idle/inactive state in AI 8.7.1.2 is inappropriate for the functionality of WUS.

Observation 4: The configuration of CSI-RS/TRS including periodicity and transmission beam should be considered when providing the CSI-RS/TRS resource to the UE under RRC_Idle/Inactive state.

Observation 5: If the CSI-RS/TRS is only conveyed by dedicated RRC signaling, the power saving benefits cannot be exploited by the UE that has not accessed the cell before.

Observation 6: Due to UE mobility or variant of the channel condition, the CSI-RS/TRS resource configured by dedicated signaling might not be available in the cell reselected by UE. Otherwise, network has to broadcast the CSI-RS/TRS in the same way as paging message.
Observation 7: It costs more UE energy to detect the invalid RS if the CSI-RS for UE in RRC connected state is reconfigured.

Proposal 1: In addition to AGC, time/frequency tracking, CSI-RS/TRS can be considered to be provided to UE in idle/inactive state for RRM measurement.
Proposal 2: The configuration of CSI-RS is indicated to UE in RRC idle/inactive state via system information broadcast (e.g., SIBx).
Proposal 3: To reduce resource overhead, the location of CSI-RS in time domain can be configured in relative to SSB or PO/PF.
Proposal 4: The configuration change notification of CSI-RS can be carried by L1 signaling.

	CMCC [7]
	Proposal 1. Do not support idle/inactive UE use the TRS/CSI-RS occasion(s) for RRM measurement for serving cell, RRM measurement for neighbor cell and paging reception indication.
Proposal 2. gNB can configure UE some TRS/CSI-RS occasion(s) can be used in idle/inactive-mode by dedicated RRC signalling or RRC release message.
Proposal 3. gNB can indicate UE which TRS/CSI-RS occasion(s) have been configured in connected mode beforehand are still effective in idle/inactive-mode by dedicated RRC signalling or RRC release message.
Proposal 4. UE blind detection of TRS/CSI-RS is not required.
Proposal 5. The availability of TRS/CSI-RS is informed to idle/inactive mode UEs.
Proposal 6. The signalling design of termination indication of TRS/CSI-RS can be as the following:
· Explicitly: carried in PEI or paging DCI;
· Implicitly: combination of PEI indicating waking up but not matching ue-Identity in paging message.
Proposal 7. The time domain configuration of potential TRS/CSI-RS to idle/inactive UE(s) can be as a larger periodicity of 80ms or as a time window before each PO.

	LG Electronics [8]
	Proposal 1: At least configuration of TRS/CSI-RS occasion(s) using SIB should be supported.
· FFS other higher layer signaling candidates (e.g. dedicated RRC, RRC release message, etc.)
Proposal 2: Inform idle/inactive mode UEs of the availability of TRS/CSI-RS occasion(s) using paging DCI (and/or paging early indication if supported). 

	Samsung [9]
	Observation #1: For an idle/inactive mode UE, power consumption overhead for synchronization based on SS/PBCH blocks is high due to multiple SS/PBCH bursts used or a large time gap between a nearest SS/PBCH burst and PO. 

Observation #2: For an idle/inactive mode UE, power consumption overhead for serving cell RRM measurement based on SS/PBCH blocks is high due to multiple L1 samples needed or a large time gap between SMTC window and PO.

Observation #3: UE can’t achieve power saving gain if the UE is required to perform blind decoding for the reception TRS/CSI-RS resources that are used for synchronization or serving cell RRM measurement. 

Observation #4: TRS/CSI-RS for synchronization achieves remarkable power saving gain for cell-edge UE but marginal power saving gain for cell-center UE in idle/inactive mode.

Observation #5: TRS/CSI-RS for synchronization and serving cell RRM measurement achieves remarkable power saving gain for both cell-edge UE and cell-center UE in idle/inactive mode.

Proposal #1: Except for synchronization purpose, support additional functionalities of TRS/CSI-RS for idle/inactive UEs, including RRM measurement or early paging indication.

Proposal #2: Support configurable functionalities for TRS/CSI-RS resources in idle/inactive mode. 

Proposal #3: Support configuration of cell-specific TRS/CSI-RS resources via SIB1.

Proposal #4: Support time alignment between TRS/CSI-RS reception occasion and PO.

Proposal #5: gNB provides the availability of periodic TRS/CSI-RS resources for idle/inactive mode UEs, and UE is not required to perform blind decoding for periodic TRS/CSI-RS reception. 


	OPPO [10]
	Proposal 1: TRS/CSI-RS configured for CSI measurement, time/frequency synchronization for connected UE can’t be used for RRM measurements for RRC idle/inactive UE.
Proposal 2: Using TRS/CSI-RS as paging reception indication shall be further proved.
Proposal 3: SIB is used to configure TRS/CSI-RS occasion(s).
Proposal 4: the availability of TRS/CSI-RS shall be informed to the UE
Proposal 5: L1 signaling such as paging DCI can be used to indicate the available TRS/CSI-RS.

	Panasonic [11]
	Proposal 1: The design principle of TRS/CSI-RS configuration for IDLE/INACTIVE mode UE should minimize the necessary SSB processing and UE wake time before paging and introduce as little system overhead as possible.
Observation 1: TRS/CSI-RS occasions before PO can reduce the UE wake-up time thus provides power saving gain.
Observation 2: TRS/CSI-RS occasions before PO lead to less overhead compared with the TRS/CSI-RS configuration based on SSB periodicity.
Proposal 2: TRS/CSI-RS occasions for IDLE/INACTIVE mode UEs should be configured before and as close to the POs as possible.
Proposal 3: More general CSI-RS patterns should be supported for IDLE/INACTIVE mode UEs.


	Sony [12]
	Proposal 1: TRS/CSI-RS occasions for idle/inactive UEs can be used for AGC, time/frequency tracking, and RRM for the serving cell. It is up to the UE implementation whether to utilize SSB and/or TRS/CSI-RS for such functionalities.
Observation 1: TRS/CSI-RS configuration size with mandatory parameters is not small and it can have a size of up to 1728 bytes.

Proposal 2: The configuration of TRS/CSI-RS occasion(s) for idle/inactive mode UE(s) is provided by higher layer signaling in dedicated RRC Messaging (i.e. the same mechanism as for the legacy TRS/CSI-RS occasion(s) for connected mode UE(s)). 

Proposal 3: Activation and De-activation of TRS/CSI-RS in SIB is further investigated to avoid/minimize UE blind detection operation.

	Apple Inc. [13]
	1 Observation 1: The presence of TRS/CSI provides 8~25% power saving for group paging rate of 10%.
Observation 2: Indicating the presence of TRS/CSI-RS on top of WUS provides meaningful additional gain, especially for high group paging rate.
Proposal 1: The configured TRS/CSI-RS is required to be transmitted in the occasion(s) before the paging occasion only if there is a paging DCI/PDSCH in the paging occasion. FFS details.
Proposal 2: If wake-up signal is supported for paging, consider introducing the dynamic indication of TRS/CSI-RS together with the wake-up signal.
Proposal 3: The (re-)configuration of TRS/CSI-RS occasions for idle/inactive mode UE(s) is provided by SIB.

	InterDigital, Inc. [14]
	Proposal 1: Higher layer signaling (SIB) is used to configure potential TRS occasions.
Proposal 2: L1 signaling is used to activate/deactivate TRS presence to the UE.

	Nokia, Nokia Shanghai Bell [15]
	Proposal: Do not consider the potential TRS/CSI-RS occasions(s) for RRM measurements of serving cell mobility evaluations.
Proposal: Do not consider the potential TRS/CSI-RS occasions(s) for RRM measurements of neighbour cell mobility evaluations.
Proposal: Do not consider the potential TRS/CSI-RS occasion(s) for IDLE/INACTIVE mode UEs as early paging indication.
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. Do not support additional RS types.
Observation: The cost of assuming UE autonomous detection versus the presence indication of the TRS/CSI-RS occasions should be further quantified. 
Observation: Increasing frequency and/or duration of the always ON periodic signals may increase the network power consumption.
Observation: If the presense indication is supported, it should not be assumed always to be configured due to overhead cost. In this case UE could assume the presence based on SI.
Observation: The periodicity of presence indication should not be too low (lead time) nor too frequent (overhead), hence configurable. Possibly of combining the indication in other signals (paging DCI and/or EPI), while separate signal could be considered.
Observation: The presence indication should allow TRS (resource set) specific granularity to be achieved to indicate if RS are present in sub-set of beams. UE should not expect the presence indication (periodicially) for beams where the RS are not active.
Proposal: Prior agreeing to support of presence indication, RAN1 should discuss and conclude the side conditions associated with the presence indication.
Observation: Most of the actual specification work for objective 1b would seem to fall under RAN2 jurisdiction. 
Proposal: Once RAN1 has concluded on principles on the desired main functionality and extend of the signaling, RAN1 should send a LS to RAN2 asking RAN2 to design the higher layer signaling mechanism to deliver the TRS configuration to IDLE/INACTIVE mode UEs.
Proposal: 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).
Observation: 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 as the supported values are fixed by specification for CSI-RS configure with ‘trs-info’.
Observation: Following parameters can be assume to be same/common, or could be derived from one parameter for a RS resources defined in TRS resource set:
· For TRS, based on ‘firstOFDMSymbolInTimeDomain’, the location of both of the symbols in slot could be derived, and in case of two (consecutive) slots are in RS resource set this applies also for the second slot.
· Note: if the symbol locations are derived based on single ‘firstOFDMSymbolInTimeDomain’, number of slots (1 or 2) would need to be indicated.
· For TRS, ’row1’ and ‘freqBand’ are common/same for the RS resources in a resource set, thus providing these only once could suffice.
· In case of single slot, or two consecutive slots, one common ‘CSI-ResourcePeriodicityAndOffset’ parameter could be assumed, and in case of non-consecutive slots, one per slot would suffice.

Observation: ‘powerControlOffsetSS’, ‘ScramblingId’ and information regarding the QCL source need to be provided for the IDLE/INACTIVE mode UEs as a part of the TRS occasion configuration.
Observation: For CONNECTED mode UEs, TRS can be QCL source for PDCCH (DM-RS), and SSB can be a QCL source for TRS.
Observation: It could be further evaluated if the QCL source related information could be provided implicitely or in simpler manner for the IDLE/INACTIVE mode UEs based on actually transmitted SSBs.
Observation: For IDLE/INACTIVE mode UE(s) the configuration of TRS occassions is not associated to active BWP. The frequency location is given ‘freqBand’ and should not be restricted by the initial BWP.
Observation: For IDLE/INACTIVE mode UE(s) there would need to be assumption made on the SCS used for the TRS or specific parameter provided.
Proposal: The configuration of TRS to the IDLE/INACTIVE mode UEs needs to support independent configuration for each broadcast/SSB beam.

	MediaTek [16]
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	Intel [17]
	Proposal 1: SIB1 may include TRS configurations.
· TRS can be additionally used for cell measurements. 
Proposal 2: UE may receive multiple TRS configurations, where configurations include at least the following
· A cell-specific periodic TRS configuration where TRS is assumed always available in potential occasions.
· Blind detection is not required for this TRS configuration.
· A PO-specific TRS configuration, which may have periodicity same as paging cycle and include following features:
· TRS in the potential occasions is not always transmitted
· UE expects that TRS in a potential occasion is only transmitted if paging DCI is expected in the PO, i.e., blind detection is required.

	Lenovo, Motorola Mobility [18]
	· Proposal 1: The RS types (for CSI/beam management/mobility) can be discussed with the additional RS functionalities.
· Proposal 2: UE is not required to blindly detect the configured TRS/CSI-RS occasion(s).
· Observation 1: The functionality of RRM measurement can bring performance improvements with more accurate measurement results. However, the impact on RAN2 and RAN4 should be considered.
· Proposal 3: Support SIB, dedicated RRC, and pre-configuration with dynamic selection as the configuration signalling.
· Observation 2: It is necessary to reduce the signalling overhead for configuration.
· Proposal 4: The following methods can be considered as the candidates to reduce the signalling overhead for configuration:
· Predefine or fix a part of TRS/CSI-RS parameters in specification
· Update a subset parameter of TRS/CSI-RS configuration
· Based on configuration parameters of one NZP-CSI-RS resource of a NZP-CSI-RS resource set, derive configuration parameters of remaining NZP-CSI-RS resources of the NZP-CSI-RS resource set
· Propose 5: It is necessary to inform the availability of TRS/CSI-RS to idle/inactive UE to get more benefits.
· Proposal 6: The following methods can be considered as the candidates to inform the availability of TRS/CSI-RS to idle/inactive UE:
· Use reserved bits in paging DCI or unused bits in short messages 
· Provide TRS availability information via paging power saving (PPS) PDCCH
· Configure a validity time interval for the configuration
· Updating the configuration to inform the unavailability of previous configuration

	Spreadtrum [19]
	Proposal 1: UE can perform serving cell measurement with TRS/CSI-RS in idle/inactive mode.
Proposal 2: Both cell specific and UE-specific TRS/CSI-RS configuration should be considered.
Proposal 3: gNB needs to inform the availability of TRS/CSI-RS to idle/inactive mode UE in advance.

Observation 1: UE may need to wake up multiple times for AGC, T/F tracking, serving cell measurement and PO monitoring in each paging cycle.
Observation 2: TRS/CSI-RS transmission for idle/inactive mode UE can bring obvious power saving gains.

	NTT DOCOMO [20]
	Proposal 1: Pre-configured information on TRS/CSI-RS, e.g., resource location, should be indicated to idle/inactive-mode UEs via SIB1 and/or dedicated RRC signalling which was indicated when the UE was in connected-mode.
Proposal 2: Information on whether TRS/CSI-RS is available or not should be indicated dynamically, e.g., L1-based TRS/CSI-RS activation/deactivation or triggering.
Observation 1: There is the relationship between the resource overhead of TRS/CSI-RS and how to indicate whether TRS/CSI-RS is available or not, e.g., L1-based indication or higher layer signalling.
Observation 2: In order to ensure UE sleep time as much as possible, it would be beneficial that TRS/CSI-RS for idle/inactive-mode UE is located in front of PO or around SSB.
Proposal 3: The resource location of TRS/CSI-RS should be considered taking into account the decision on the resource location of paging early indication.

	Ericsson [20]
	Observation 1	TRS is the most suitable connected mode CSI-RS resource whose potential occasion(s) can be provided to the idle UE.
Observation 2	Using TRS during idle mode provides UE PS gain of up to 4.7% in the most optimistic case under the assumption that there is 100% increase in persistent transmissions by the NW (i.e., a TRS with same periodicity as SSB is always available to the UE).
Observation 3	In a typical average case where the latest SSB is 10 ms before a PO and TRS is 5ms after SSB, the UE power saving gain is 0.5% and 3.4% for the cases where the UE needs to process one and two SSBs before PO, respectively.
Observation 4	Keeping TRS transmissions on solely for supporting idle mode UEs increases NW power consumption significantly (e.g. by 22% to 60% depending TRS periodicity and offset to SSB).
Observation 5	Using L1 signaling to announce activation/deactivation of TRS transmissions for idle UEs increases NW power consumption significantly (e.g. by 69% to 138% depending TRS periodicity and offset to SSB).
Observation 6	L1 signaling based indication of TRS availability leads to a significant additional NW power consumption, and up to 900% more signaling overhead which is not justifiable with respect to the limited UE PS gain.
Observation 7	Idle UEs should be able to handle at least the case where TRS is present/absent in potential TRS occasions without additional signaling from NW.
Observation 8	Idle-mode UEs can detect TRS based on the provided potential occasions by using UE implementation-based techniques
Observation 9	The current specifications do not allow using TRS for RRM measurements.
Observation 10	Allowing to use TRS for RRM measurements has RAN4 impact.
Observation 11	TRS/CSI-RS occasion(s) that can be shared to idle/inactive mode UE cannot be used as PEI as TRS may or may not be present.

Proposal 1	Only TRS/CSI-RS occasion(s) corresponding to periodic TRS can be shared with idle UEs.
Proposal 2	Explicit L1 signaling to announce activation/deactivation of TRS transmissions in potential TRS occasions for idle UEs is not supported.
Proposal 3	Support provisioning of potential TRS occasions via SI as part of a SIB. Details up to RAN2.
Proposal 4	The TRS/CSI-RS occasion(s) that are shared to idle/inactive UEs are not assumed to be used for RRM measurements or paging early indication.


	Qualcomm [21]
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Agreement summary
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
	Agreements:
· 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 

Agreements:
· 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.
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