
3GPP TSG-RAN WG2 Meeting #116bis-e                                                           R2-220xxxx
Online, 17th Jan – 25th Jan 2022
		
Source:	CATT
[bookmark: Title]Title:	Report of [AT116bis-e][055][ePowSav] TRS/CSI-RS for idle/inactive
[bookmark: Source]Agenda Item:	8.9.2.2
[bookmark: DocumentFor]Document for:	Discussion and Decision

[bookmark: _Ref83278801]Introduction
This contribution provides a summary of the following offline:
[AT116bis-e][055][ePowSav] TRS/CSI-RS for idle/inactive (CATT)
	Scope: Based on on-line agreements, attempt further progress off-line
	Intended outcome: Report, with Agreements (and-or Open Issues). 
	Deadline: Tue W2. 

Contact Points
Respondents to the email discussion are kindly asked to fill in the following table.
	Company
	Name
	Email Address

	CATT (Rapporteur)
	Pierre Bertrand
	pierrebertrand@catt.cn

	Qualcomm
	Linhai He
	Linhaihe@qti.qualcomm.com

	OPPO
	Haitao Li
	lihaitao@oppo.com

	Intel Corporation
	Seau Sian Lim
	seau.s.lim@intel.com

	Ericsson
	Mattias Bergström
	Mattias.a.bergstrom@ericsson.com

	Samsung
	Anil Agiwal
	anilag@samsung.com

	Huawei, HiSilicon
	Jagdeep Singh
	jagdeep.singh6@huawei.com

	Sharp
	LIU Lei
	lei.liu@cn.sharp-world.com

	MediaTek
	Li-Chuan TSENG
	li-chuan.tseng@mediatek.com

	vivo
	Chenli 
	Chenli5g@vivo.com

	LGE
	Soo Kim
	soo.kim@lge.com

	Sequans
	Noam Cayron
	noam.cayron@sequans.com

	ZTE
	Fei Dong
	Dong.fei@zte.com.cn

	Futurewei
	Yunsong Yang
	yyang1@futurewei.com

	Apple
	Sethuraman Gurumoorthy
	sethu@apple.com

	DENSO
	Tatsuki Nagano
	tatsuki.nagano.j7f@jp.denso.com

	Nokia, Nokia Shanghai Bell
	Jussi Koskinen
	jussi-pekka.koskinen@nokia.com




[bookmark: _Ref93918563]Discussion
In the GTW session on ePowSav, the following agreements were achieved:
	The number of bits N in the bitmap used for L1 availability indication is derived implicitly from the number of different values of indBitID. There is no need for an explicit parameter.
RAN2 confirm TRS/CSI-RS can be applied to eDRX UEs.
Confirm that there will be no particular mechanism for availability indication based on SIB (beyond the presence of the RS configuration)


TRS/CSI-RS availability indication
[bookmark: _Ref93480215]Support of SIB-based indication of TRS/CSI-RS availability
The following FFS was left after RAN2#116-e post meeting offline discussion [077] on 38.304 Running CR (vivo).
Editor’s NOTE:	FFS on supporting SIB based signaling for availability information of TRS/CSI-RS occasions for idle/inactive UEs at least based on the presence/absence of the configuration of the TRS/CSI-RS occasion in SIB_X in case L1 based availability indication is not configured.
Companies’ views are summarized in the table below and discussed further down [13]: 
	Source
	Related proposals

	Xiaomi [2]
	Proposal 2	The TRS/CSI-RS availability is assumed to be ‘unavailable’ when UE has not received the TRS/CSI-RS availability indication upon getting the TRS/CSI-RS configuration.

	vivo [3]
	Proposal 4:  The legacy SI update procedure can be reused if SIB based availability is supported.
Proposal 5: FFS how to monitor the TRS occasion when both L1 based availability and SIB based availability are supported.

	ZTE [5]
	Proposal 1: RAN 2 need wait for RAN1’s conclusion on their working assumption to decide whether SIB based availability indication for TRS resources shall be introduced or not.

	CATT [7]
	“Clearly, the presence/absence of a TRS/CSI-RS resource set is already implicitly supported by configuring only the available sets in the trs-resourceSetlist.”

	LG Electronics Inc. [8]
	Observation 1 	Since the SI update is subject to the SI modification period, if the TRS/CSI-RS availability is indicated via SIB when the TRS/CSI-RS becomes available, the power saving using TRS/CSI-RS would be delayed until next SI modification period.
Proposal 1 	Do not support the SIB based TRS/CSI-RS availability indication.

	Nokia [12]
	Proposal 3: Support providing static TRS availability configuration in system information, e.g. in a form of a time table.


vivo supports SIB-based indication of TRS/CSI-RS availability, justified by the earlier RAN2 agreement that the legacy procedure shall be reused for updating the configuration of the TRS/CSI-RS, that is, once it is configured, assuming a TRS/CSI-RS is present is the normal behaviour of the legacy SI update procedure: “In our view, SIB based signaling for availability information can be achieved by legacy SI update procedure. When the new SIB-X contains idle/inactive TRS configuration(s), it means idle/inactive TRS is always valid and the supporting UEs may monitor the corresponding TRS occasions. If the network wants to disable the validity of idle/inactive TRS configuration, it could send paging to notify SI change, when UEs receives the updated SIB-X in which the idle/inactive TRS configuration is absent, it won’t monitor the idle/inactive TRS occasions”. This understanding is also captured by CATT in [7].
LGE has opposite view, arguing that “if the TRS/CSI-RS availability is indicated via SIB, network first needs to transmit the SI change notification to inform UE of that the SI will be updated at the next modification period, and then UE can receive the updated SI including the TRS/CSI-RS availability indication at the next modification period. Therefore, when the TRS/CSI-RS becomes ‘available’ from ‘unavailable’, UE cannot use the TRS/CSI-RS until the next modification period.”
Alternately, Nokia proposes to provide some static TRS availability configuration in system information, e.g. in a form of a time table, which then does not require any SI change notification to inform on the presence/absence of the TRS/CSI-RS. 
ZTE [5] prefer to leave it to RAN1 to decide.
Now considering L1-based TRS/CSI-RS availability indication, vivo wonders how both schemes (L1-based and SIB-based) can work together (Proposal 5). For example, Xiaomi [2] raises the point of a UE acquiring a TRS/CSI-RS configuration in SIB-X without (yet) receiving the associated L1-based availability indication, e.g. upon cell selection (at power on), cell-reselection, or return from out of coverage. Xiaomi suggests that the default state of a TRS/CSI-RS configuration should be “unavailable”, arguing that if the UE missed a L1-based availability indication, it is safer to assume that the TRS/CSI-RS is absent in that case. But then, if the default status of a configured TRS/CSI-RS is “unavailable”, the simple legacy SIB mechanism cannot be reused to indicate if a configured TRS/CSI-RS is available or not.
Then in RAN2#116bis-e GTW online session we had the following agreement:
	Confirm that there will be no particular mechanism for availability indication based on SIB (beyond the presence of the RS configuration)


After such agreement, it is Rapporteur’s understanding that proposals involving improvements for SIB-based availability indication e.g. in [12] are no longer pursued.
However, the issue raised in above contributions [2][3] on the default state (available/unavailable) of a TRS/CSI-RS configuration after a UE acquired SIB-X still needs to be resolved. As discussed in the summary [13], this may depend on whether L1 based availability indication is enabled/disabled.
As a recall, in RAN1#106bis-e meeting, the following working assumption was made:
	Working Assumption
If TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration. 


As far as we know, RAN1 has still not confirmed/infirmed this WA so far, and Rapporteur suggests checking RAN2’s view about it in Section 3.1.3. In the meantime, to be exhaustive, Rapporteur proposes to consider both options (confirmed/infirmed) when discussing the above default state issue, which may also help concluding the L1 based availability indication issue.
Therefore, starting with the case where the L1-based availability indication is disabled, it seems straightforward in that case that the legacy SIB-based availability applies, i.e. the default state of a TRS/CSI-RS configuration included in SIB-x is “available”.
[bookmark: OLE_LINK31][bookmark: OLE_LINK30]Q1: If the L1-based availability indication is disabled, do you confirm the default state of a TRS/CSI-RS configuration included in SIB-x is “available”
	Company
	Yes/No
	Comments

	CATT
	Yes
	This is the baseline and legacy behavior of a SIB configuration

	Qualcomm
	Yes
	Agree with CATT

	OPPO
	No
	According to RAN1 agreements, L1-based availability indication comes together with the TRS/CSI-RS configuration. We don’t need to discuss the case for L1-based availability indication being disabled.

	Intel
	No See comments
	We agree that it is "available" if L1 availability indication is disabled but would prefer to stick to RAN1 WA.Our understanding is that the above RAN1 WA will be confirmed.

	Ericsson
	Yes
	Agree with CATT

	Samsung
	Yes
	Agree with CATT

	Huawei, HiSilicon
	Yes
	Agree with CATT

	Sharp
	Yes with comments
	It depends on RAN1 whether the L1 based availability indication can be disabled.

	MediaTek
	Yes
	The behavior is reasonable. We can decide whether this case needs to be described in our spec based on further RAN1 input.

	vivo
	Yes
	Agree with CATT.
Otherwise, the TRS/CSI-RS configuration will not be needed.


	Xiaomi
	-
	In our understanding, if availability indication based on SIB is not considered, then there is only one case that we only need to consider the L1 based availability indication.
Do we need to consider how to disable and enable the L1 based availability indication?

	LGE
	Yes but
	If the L1-based availability indication is disabled, the answer is “yes”. However, we don’t agree with the assumption. 

	Sequans
	Yes
	Agree with CATT

	ZTE
	See Comments
	Agree with  Intel, if the L1-based availability indication can be disabled, this assumption can be agreed.

	Futurewei
	Yes
	Agree with CATT

	Apple
	Yes
	Agree with CATT

	DENSO
	-
	If the L1-based availability indication is disable, the question is aligned with the existing SI update mechanism. On the other hand, RAN1 confirmed the working assumption last week at the 107bis-e meeting.

	Nokia, Nokia Shanghai Bell
	-
	RAN1 has confirmed that , L1 based availability indication is always enabled:
Agreement
Confirm the following working assumption
Working Assumption
If TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration. 




Summary:
After RAN1’s following agreement achieved last week, the question has become obsolete since the hypothesis “If the L1-based availability indication is disabled” in the question is no longer an option.
	Agreement
Confirm the following working assumption
Working Assumption
If TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration. 




Then, the question is less obvious in case either the RAN1 WA is confirmed or the L1-based availability indication is enabled by configuration. As described in [2], a UE may acquire SIB-X and get aware of a TRS/CSI-RS configuration without receiving the associated L1-based availability mechanism, e.g. upon cell selection (e.g. upon power on), cell-reselection, or when returning from out of coverage. The question is then: should it assume the TRS/CSI-RS available or unavailable until it receives a corresponding L1-based availability indication?
Q2: If the L1-based availability indication is enabled (or RAN1 WA is confirmed), should a UE which acquired SIB-X with a TRS/CSI-RS configuration but didn’t yet receive an associated L1-based availability indication, consider the configured TRS/CSI-RS as “unavailable” or “available”?
	Company
	Available/unavailable
	Comments

	CATT
	Unavailable
	We agree with Xiaomi’s argument that the UE that acquired SIB-X may not have received the L1 availability indication yet, in which case the default behavior should be to consider that it is unavailable, waiting for the (next) L1 availability indication.

	Qualcomm
	Unavailable
	If L1-based availability indication is configured/enabled, then SIB-X only provides configuration information and does not imply availability. Otherwise, we may run into the problem of  mismatched indication between SIB and L1 indication.

	OPPO
	Unavailable
	Agree with Qualcomm.

	Intel
	Unavailable
	

	Ericsson
	Unavailable
	

	Samsung
	Unavailable
	

	Huawei, HiSilicon
	Unavailable
	Agree with Qualcomm.

	Sharp
	Unavailable
	

	MediaTek
	Unavailable
	

	vivo
	Unavailable
	

	Xiaomi
	Unavailable
	Proponent.
There is a precondition that “If the L1-based availability indication is enabled (or RAN1 WA is confirmed)” in the question. So UE considers that it is unavailable, waiting for the (next) L1 availability indication.

If Q1 is agreed that the L1-based availability indication is disenabled, then UE needs to get the availability in SIB.

	LGE
	Unavailable
	

	Sequans
	Unavailable
	

	ZTE
	Unavailable
	

	Futurewei
	Unavailable
	

	Apple
	Unavailable
	

	DENSO
	Unavailable
	Agree with Qualcomm.

	Nokia, Nokia Shanghai Bell
	Unavailable
	



Summary:
18 companies provided inputs to this question and all agree with the proposal. And after RAN1 confirmed their WA, the condition “If the L1-based availability indication is enabled (or RAN1 WA is confirmed)” in the question can be removed, which yields the below simplified proposal:
Proposal 1 (18/18): A UE which acquired SIB-X with a TRS/CSI-RS configuration but didn’t yet receive an associated L1-based availability indication considers the configured TRS/CSI-RS as “unavailable”. 
Support of unicast indication of TRS/CSI-RS availability
In [3] vivo suggests that the TRS/CSI-RS availability in Idle/Inactive can also be indicated when releasing the UE to Idle/Inactive. Arguing this can save unnecessary paging the UE to indicate the unavailability via L1-based indication. Note that RAN2 already had the following agreement, however the present proposal is not, in principle, conflicting with it as it does not discuss using dedicated signalling to carry additional TRS/CSI-RS configuration, but instead to carry availability information.
	R2 assumes that additional TRS/CSI-RS configuration by dedicated signalling is not supported. Can revisit e.g. based on R1 provided info if needed. 



	Source
	Related proposals

	vivo[3]
	Proposal 6: Potential options on dedicated signalling based availability are taken into account: 
Option 1: RRCRelease message configures the availability information.
Option 2: RRCRelease message indicates the availability of the TRS configurations in connected mode.



Rapporteur suggests checking companies’ views on this proposal:
Q3: Is there a need to indicate the TRS/CSI-RS availability in Idle/Inactive when releasing the UE to Idle/Inactive in the RRCRelease message?
	Company
	Yes/No
	Comments

	CATT
	No
	We think this is an optimization not essential at this late stage.

	Qualcomm
	No
	Has limited use; relevant only for stationary UEs

	OPPO
	No
	No need to consider this.

	Intel
	No
	We see this as not essential

	Ericsson
	No
	Optimization -> We don’t do optimizations.

	Samsung
	No
	

	Huawei, HiSilicon
	No
	Considering the limited time we have, we need not support this enhancement in this release.

	Sharp
	No 
	

	MediaTek
	No
	

	vivo
	Yes 
	Proponent.
As we said in our contribution, when UE is released to idle/inactive from connected mode, it can’t use the idle/inactive TRS/CSI-RS until it receives the availability indication. And if the network wants to notify the TRS/CSI-RS availability, it has to send paging to the UE. As we all know, UE may be released at any time, hence the paging will be frequent, which will cause unexpected paging false alarm.
On the contrary, using the RRC_Release message to provide the information bring no extra overhead considering the network has the information on availability of idle/inactive TRS/CSI-RS.


	Xiaomi
	No
	

	LGE
	No
	

	Sequans
	No, but
	There is no need. We think this is a worthwhile simple optimization, but can go with majotiry.

	ZTE
	No
	

	Futurewei
	No
	

	Apple
	No, but
	We think it is worthwhile, but can go with majority decision.

	DENSO
	No
	

	Nokia, Nokia Shanghai Bell
	No
	



Summary:
18 companies provided inputs to this question and all but the proponent consider this as an optimization that is not essential at this stage. It is therefore proposed to not pursue this proposal.
Proposal 2 (17/18): Indicating the TRS/CSI-RS availability in Idle/Inactive when releasing the UE to Idle/Inactive in the RRCRelease message is not pursued. 

[bookmark: _Ref93480153]Enabling / disabling of the TRS/CSI-RS L1 based availability mechanism by broadcast signalling
In last RAN2 e-meeting, it was agreed:
		RAN2 assumes to support current RAN1 working agreement of L1 based signalling for TRS/CSI-RS availability indication. FFS whether it should be possible to enable / disable the TRS/CSI-RS L1 based availability mechanism by broadcast signalling.


Companies’ views are summarized in the table below [13]:
	Source
	Related proposals

	vivo [3]
	Proposal 3: If TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration.

	CATT [7]
	Proposal 2:  TRS/CSI-RS L1 based availability mechanism is enabled/disabled via broadcast signaling.
Proposal 3:  RAN2 to choose, for RRC control of the TRS/CSI-RS L1 based availability mechanism, among:
•	at cell level (in SIBx-r17)
•	at TRS/CSI-RS resource set level (by making indBitID optional in TRS-ResourceSetConfig-r17)

	LG Electronics Inc. [8]
	Proposal 2 	Do not support enabling/disabling the L1 based TRS/CSI-RS availability indication.

	Nokia [12]
	Proposal 1: It is possible to enable / disable the TRS/CSI-RS L1 based availability mechanism by broadcast signalling.
Proposal 2: TRS/CSI-RS configuration can be utilized by the UE without TRS/CSI-RS L1 based availability mechanism.


Some companies [3][5] raise the point that in RAN1#106bis-e meeting, the following working assumption has been made:
	Working Assumption
If TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration. 


They think RAN2 should keep in line with RAN1, hence they prefer not to introduce another explicit bit in SIB to enable the L1 based availability. But in [7][12] it is proposed to support enabling/disabling of the TRS/CSI-RS L1 based availability mechanism via broadcast signaling, arguing that this L1 based mechanism might be justified by the need to support both frequent and fast availability updates for some critical scenarios, but for scenarios where it is not needed, the network should not be mandated to make use of it if the broadcast signaling is sufficient. Considering there are different views and there are some concerns raised in last RAN2#116 e-meeting, and as mention in Section 3.1.1, RAN1 has still not confirmed/infirmed this WA so far, Rapporteur suggests checking RAN2’s view about it, with the following options:
· Option 1: Support enabling / disabling the TRS/CSI-RS L1 based availability mechanism by broadcast signaling (e.g. two stage-3 options are proposed in [7])
· Option 2: Not support enabling / disabling the TRS/CSI-RS L1 based availability mechanism by broadcast signaling (i.e. follow RAN1’s WA)
· Option 3: Wait for RAN1’s conclusion
Q4: Which of the above option do you support?
	Company
	Option #
	Comments

	CATT
	1
	After we agreed that the baseline and legacy SIB-based availability mechanism still holds, we think there is no reason to prevent from configuring the system to fall back to this simple way of configuring/enabling the TRS/CSI-RS for all cases where NW considers the L1-based availability indication is neither helpful nor necessary.

	Qualcomm
	2
	Option 2 is more robust.  

	OPPO
	2
	

	Intel
	2 or 3
	We should follow the RAN1 working assumption. It is most likely that it will be confirmed this meeting. 

	Ericsson
	1
	We interpret the question as it is asking: Should we allow a NW to not use L1 based activation/deactivation? And instead rely only on Sys info (i.e. if configured, then the TRS/CSI-RS signals are available). We answer "Yes" to this.

But we may have misunderstood the question?
[Rapp] You understood correctly the question.

	Samsung
	3
	

	Huawei, HiSilicon
	3
	This issue is still under discussion in RAN1 so RAN2 can wait for RAN1’s conclusion

	Sharp
	2 or 3
	Follow RAN1’s WA or wait for RAN1’s conclusion.

	MediaTek
	2
	We follow RAN1 WA for the time being

	vivo
	2
	If the SIB-based availability won’t be considered, then Option2 is preferred; otherwise, option 1 has to be supported to help UE distinguish which availability indication is applied. 
Considering SIB-based availability is not agreed, we think option 2 is enough. 
We didn’t find the motivation for option 1.

	Xiaomi
	3
	

	LGE
	2 or 3
	The gain of SIB-based solution is not clear. Prefer Option 2, but also fine with Option 3.

	Sequans
	3
	We would have preferred option 1, but given the WA, prefer to wait for RAN1 confirmation. I

	ZTE
	3
	Wait for RAN1’s input

	Futurewei
	3
	

	Apple
	2 or 3
	Wait for RAN1’s input

	DENSO
	2
	

	Nokia, Nokia Shanghai Bell
	2
	RAN1 has agreed the following:
Agreement
Confirm the following working assumption
Working Assumption
If TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration. 




Summary:
18 companies provided inputs to this question and only 2 companies supported option 1 while other companies either supported the RAN1 WA or preferred to leave the decision to RAN1. After RAN1’s following agreement achieved last week, it is then proposed to follow RAN1 decision.
	Agreement
Confirm the following working assumption
Working Assumption
If TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration. 



Proposal 3 (16/18): RAN2 follows RAN1 agreement that if TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration.

TRS/CSI-RS and eDRX UEs
In RAN2#116bis-e GTW online session we had the following agreement:
	RAN2 confirm TRS/CSI-RS can be applied to eDRX UEs.


Then [13] CATT [7] shows that a TRS/CSI-RS configuration update may require up to ~6 hours delay for all (DRX and eDRX) Idle/Inactive UEs in a cell to cope with largest agreed eDRX acquisition period (1024 H-SFN). However, there are different views whether this is a problem and how to resolve the problem and companies’ views are provided in the table below:
	Source
	Related proposals

	OPPO [1]
	Proposal 2: Do not introduce separate TRS/CSI-RS configuration in SIB for eDRX UEs, i.e., the same TRS/CSI-RS configuration is broadcasted for eDRX UEs and DRX UEs.
Proposal 3: Introduce separate TRS/CSI-RS availability indication for eDRX UEs.
Proposal 4: Send LS to RAN1 and ask RAN1 to work on the separate TRS/CSI-RS availability indication for eDRX UEs.

	Xiaomi [2]
	Proposal 3: The TRS/CSI-RS availability is assumed to be ‘unavailable’ when e-DRX UE missed the TRS/CSI-RS availability indication.
Proposal 4: The TRS/CSI-RS availability is assumed to be ‘unavailable’ for all the TRS resource set group(s) upon getting the TRS/CSI-RS configuration modification.

	Sharp [6]
	The UE can check systemInfoModification by monitoring UE’s paging occasions and update TRS/CSI-RS configuration based on the SI modification method for legacy DRX during PTW. And the UE can also check the validity of TRS/CSI-RS configuration before measuring TRS/CSI-RS
Proposal 2:  RAN2 to discuss the methods which have no impacts on RAN1 for TRS/CSI-RS configuration modification for eDRX.

	CATT [7]
	Proposal 6: RAN2 to down-select a solution among:
· Separate TRS/CSI-RS resources for eDRX and DRX
· Indicate whether current available TRS/CSI-RS is applicable to eDRX UEs. This can be via:
· Extending the use of the RAN1-agreed L1 availability indicator
· Using the reserved bit in the Short Message 
· eDRX UEs cannot use TRS/CSI-RS from the time they receive change notification for eDRX UEs to the time they receive the updated SI

	LGE [8]
	Observation 2	The problem that UE configured with eDRX uses outdated TRS/CSI-RS configuration doesn’t happen very often and can be solved by NW implementation. 
Proposal 3	Do not specify the standardized solution to solve the problem that eDRX UE uses outdated TRS/CSI-RS configuration.



In summary the possible options are:
· Option 1: No need to introduce standardized solution for TRS/CRI-RS for eDRX UEs [8]
· Option 2: Separate TRS/CSI-RS resources for eDRX and DRX [7]
· Option 3: Use separate TRS/CSI-RS availability indications for DRX and eDRX UEs
· Option 3-a: Extending the use of the RAN1-agreed L1 availability indicator [1][7]
· Option 3-b: Using a reserved bit in the Short Message [7]
· Option 4: eDRX UEs cannot use TRS/CSI-RS from the time they receive change notification for eDRX UEs to the time they receive the updated SI [2][7]
· Option 5: The UE can check systemInfoModification by monitoring UE’s paging occasions and update TRS/CSI-RS configuration based on the SI modification method for legacy DRX during PTW. And the UE can also check the validity of TRS/CSI-RS configuration before measuring TRS/CSI-RS [6].
Rapporteur suggests checking companies’ views on the various options discussed above:
Q5: Which of the above option do you support?
	Company
	Option(s) #
	Comments

	CATT
	In preferred order:
3, 4, 2
	We think option 1 is overkill considering the huge delay.
Option 2 is the most flexible but also very resource-hungry and would require checking with RAN1.
Options 3-b and 4 do not require RAN1 involvement but the benefit of option 3 is that eDRX UEs can be told to ignore the TRS/CSI-RS only when the TRS/CSI-RS configuration change, whereas with option 4, any SI change notification (also for any other  SIB but SIB-X) would prevent the eDRX UEs to use the TRS/CSI-RS.
Option 5 would require changing the basic principle of SI change for eDRX UEs (based on the systemInfoModification-eDRX) so we prefer to avoid this.

	Qualcomm
	Option 1
	Use of TRS/CSI-RS in RRC Idle/Inactive is optional and up to UE implementation. There is no need to specify normative behaviors for UE 

	OPPO
	Option 3
	[bookmark: _Toc92188213]As we know, for eDRX UEs, an eDRX acquisition period is defined, and eDRX UEs use the eDRX acquisition period to acquire SI. This means that eDRX UEs may not track the exact SI change timely. Even though eDRX UEs may maintain different SI content than those DRX UEs, only one set of SI is broadcasted in the cell. We think this principle should be kept when considering TRS/CSI-RS applicable for eDRX UEs. So in our view, the same TRS/CSI-RS configuration can be used for eDRX UEs and DRX UEs.
To make TRS/CSI-RS work for idle mode UEs, network still needs to send availability indication. In current RAN1 design, TRS/CSI-RS availability indication is based on the latest TRS/CSI-RS configuration for DRX UEs. Even though a single set of TRS/CSI-RS configuration is broadcasted in the cell for eDRX UEs and DRX UEs, due to the long eDRX acquisition period, eDRX UEs may store different version of TRS/CSI-RS configuration than DRX UEs. This means that network cannot reuse the same availability indication for eDRX UEs, and should use a separate availability indication. So far, only L1-based availability indication is considered in RAN1 and therefore this new indication requires RAN1’s work.


	Intel
	Option 1 or 4
	Options 1 or 4 seems sufficient to us since the change of TRS/CSI-RS configuration should be quite rare.

	Ericsson
	1
	Agree with QC. We think the UEs can handle this by implementation.

	Samsung
	1
	

	Huawei, HiSilicon
	Option 4
	We prefer Option 4 as this option is simple and feasible.

	Sharp
	5 or 1
	

	MediaTek
	1
	

	vivo
	
	The main reason to discuss this issue is that the SIB-x including TRS/CSI-RS configuration may change in the validity duration of TRS/CSI-RS. However, the eDRX UE which applies eDRX acquisition period can’t get the updated SI in time. How to guarantee eDRX UE and DRX UE both apply idle/inactive TRS/CSI-RS in this case is unknown. 
Regarding option 2, it solves the issue by making the network sends two sets of TRS/CSI-RS. However, option 2 is resource-consuming considering the size of idle/inactive TRS may be huge. Hence, option2 is not preferred.





Option3, 4, 5 can’t help solve this issue from our perspective. For example, in the above figure, eDRX UE receives the L1 based availability indication in the PO located in the blue box, and assuming SI has changed during the validity duration. Then in the next PTW which is still in validity duration, eDRX UE will continue to monitor TRS/CSI-RS for paging, which may fail if the TRS/CSI-RS configuration is common between eDRX UE and DRX UE, since SI change indication to eDRX will be late in the second PTW.

We can’t undertand how option3, i.e., separate availability can help solve the issue in the above. Since even separate availability is supported, SI may change during the validity duration.
Regarding option4 and option5, the paging in the red box will carry the SI change indication or the new TRS/CSI-RS availability. However, since the TRS/CSI-RS configuration has been changed, the UE may not successfully receive this paging with SI change notification in this PO.
In our view, we can solve this issue by “eDRX UEs use TRS/CSI-RS from the time they receive validity indication to PTW end or the expire of validity timer, which is earlier”.


	Xiaomi
	Option4 
And part of option5
	Option4 can work.

But ok to accept opton5 that UE can also check the validity of TRS/CSI-RS configuration before measuring TRS/CSI-RS or after waking up from sleep.

	LGE
	Option 1 
	We think that an eDRX specific problem should be deprioritized in Rel17. We assume that the TRS/CSI-RS configuration would not change frequently. So, a semi-static TRS/CSI-RS operation was introduced. 
When TRS/CSI-RS configuration is changed, the network can align the time of SI updates including TRS/CSI-RS configuration with the eDRX acquisition period to prevent from detecting outdated TRS/CSI-RS.

	Sequans
	Option 1
	We prefer to leave this to UE implementation.
A combination of 3b+4 would be best if we do want to specify something, as it doesn’t have the drawback of option 4 alone and doesn’t require RAN1 involvement.
Option 4 can work too, but it will over restrict use of TRS as change notification may come from change to other SIBs, when SIB-X isn’t expected to change frequently.

	ZTE
	Option 1
	The power saving gain is negligible to the eDRX UE, it may not a good idea to discuss this at such late stage. We support to apply the TRS to eDRX UE, but we do not want to introduce the extra solution for optimization. UE can determine how to deal with that up to implementation.

	Futurewei
	Option 1 or 4
	

	Apple
	Option 1
	

	DENSO
	Option 1
	If the TRS/CSI-RS configuration is not changed frequently, option 1 seems to be sufficient. In option 1, SIB-X can change only when SI modification period and eDRX acquisition period are aligned. Although the network behavior is not usually described in the RRC spec, if companies are concerned about the potential IOT problem, it could be described in the spec as a note that the TRS/CSI-RS configuration should be updated at the same timing.
Regarding options 3, 4 and 5, we agree with the issue and proposal described above by vivo. In this case, the eDRX UE needs to assume that TRS/CSI-RS will be unavailable in the first PO of PTW and that availability indication is only valid during the current PTW that it is received.

	Nokia, Nokia Shanghai Bell
	Option 1
	



Summary:
18 companies provided inputs to this question and the views on the different options are split as follows:
- Option 1: 13
- Option 2: 1
- Option 3: 2
- Option 4: 5
- Option 5: 2
A majority of companies think nothing needs to be done in support of TRS/CSI-RS configuration update for eDRX UEs. Among the solutions addressing the issue, Option 4 gets most support (5 companies). Option 2 is clearly not preferred due to its huge resource requirement. As for Options 3 and 5, there still seems to be some misunderstandings on how they do actually work, but there is no time to progress technical discussions on those at this meeting. Therefore, it is proposed:
Proposal 4 (13/18): As a baseline, no specification change is foreseen to address the delay required for all (DRX and eDRX) Idle/Inactive UEs for updating a TRS/CSI-RS configuration due to the eDRX acquisition period (1024 H-SFN).
Proposal 5 (9/18): Solutions for reducing the above delay, except using separate TRS/CSI-RS resources for eDRX and DRX UEs, can be further discussed.

Sizing and segmentation of new SIB-X
In last RAN2 e-meeting, it was agreed:
	RAN2 to wait for additional RAN1 feedback, before finalizing aspects on SIB-X sizing, segmentation etc.


After RAN1#107-e, some progress was made in RAN1 on the SIB-X parameters, although there are still FFS to be finalized e.g. it is FFS if scramblingID is per TRS resource set, or per TRS resource. However some preliminary sizing is already possible. Companies’ views are summarized in the table below:
	Source
	Related proposals

	vivo [3]
	Proposal 1: Segmentation of the new SIB is needed.
Proposal 2: If scramblingID is per TRS resource set, then the TRS information only has common part. If scramblingID is per TRS resource, then the TRS information can be split common part and dedicated part.

	Apple [4]
	Observation 1: Based on the current sizing requirements, each TRS resource set needs at a very minimum 53 bits, excluding any future additional signalling overheads.
Observation 2: For 64 TRS resource sets (one resource set per beam for 64 beams), this amounts to 3392 bits
Observation 3: Physical layer limitation limits the maximum TBS of PDSCH assigned by a PDCCH with CRC scrambled by SI-RNTI to 2976 bits
Proposal 1:  RAN2 to check the sizing aspect as described above and consider potential Segmentation aspect for SIB-X
Proposal 2: Define a hard segmentation mechanism for the newly proposed SIB-X.


Considering current bits for TRS/CSI-RS configurations are not much bigger than the limitation for SI and it should be careful to introduce SI segmentation, we can send our concern to RAN1 and ask RAN1 to consider it. Therefore Rapporteur suggests discussing the following options:
· Option 1: Wait for additional RAN1 feedback, before finalizing aspects on SIB-X sizing, segmentation etc.
· Option 2: Decide now that segmentation of the new SIB is needed, or
· Option 3: Send RAN1 our concern on segmentation of SIB-x of TRS/CSI-RS for idle/inactive UEs and ask RAN1 to avoid it as much as possible.
Rapporteur suggests checking companies’ views on the various options discussed above:
Q6: Which of the above option do you support?
	Company
	Option #
	Comments

	CATT
	3
	We think we should always try to avoid segmenting SIBs and should check again with RAN1 first.

	Qualcomm
	Either 1 or 3
	

	OPPO
	3
	

	Intel
	3
	RAN1 is further discussing how to keep the size in check. Hence it would be good to check with RAN1. 

	Ericsson
	-
	We think RAN1 understand that they shouldn’t waste bits. No need for an LS.

	Samsung
	-
	Same view as Ericsson. No need of LS

	Huawei, HiSilicon
	1 or 3
	RAN1 is discussing this point so it would be good to check with RAN1

	Sharp
	1
	

	MediaTek
	1
	No need LS

	vivo
	1, 2, 3
	Since RAN1 has already determined a lot of parameters for TRS/CSI-RS configuration and the number of TRS/CSI-RS sets. Maybe we send an LS to them now is too late. 
Anyway, we have no strong view and can follow the majority.

	Xiaomi
	3
	

	LGE
	3
	

	Sequans
	1
	But OK with 3

	ZTE
	1
	No LS

	Futurewei
	1
	

	Apple
	1,2,3
	It is logical to wait for RAN1 input

	DENSO
	1
	

	Nokia, Nokia Shanghai Bell
	-
	We agree with Ericsson



Summary:
18 companies provided inputs to this question and the views on the different options are split as follows:
- Option 1: 10
- Option 2: 2
- Option 3: 9
From the above, only 2 companies support agreeing right away to segment SIB-X while other companies prefer waiting for RAN1 to finalize their design with, optionally sending an LS to RAN1. Therefore, it is proposed:
Proposal 6 (16/18): RAN2 waits for RAN1 to finalize the contents of SIB-X before finalizing aspects on SIB-X sizing, segmentation etc.
Proposal 7 (9/18): Send an LS to RAN1 sharing our concern on segmentation of SIB-x of TRS/CSI-RS for idle/inactive UEs, asking RAN1 to avoid it as much as possible.

Others [13]
Dedicated signaling for additional TRS/CSI-RS configuration
Companies’ views are summarized in the table below:
	Source
	Related proposals

	Ericsson[8]
	Proposal 2: Dedicated signalling to provision TRS occasions to idle/inactive UEs is not supported in Rel-17.


The issue was discussed in several meetings. And in last RAN2 e-meeting, it was agreed:
	R2 assumes that additional TRS/CSI-RS configuration by dedicated signalling is not supported. Can revisit e.g. based on R1 provided info if needed. 


Rapporteur thinks we don’t need to re-discuss it again.
On-demand SI related improvements
The following was agreed in RAN2#116-e:
	The new SIB-X can be made on demand, and it is up to NW configuration. 
There are no UE side impacts due to any additional NW side restriction on on-demand SIB-X.


Companies’ inputs on this topic are summarized in the table below:
	Source
	Related proposals

	Ericsson[8]
	Proposal 3: Stop broadcasting the new (on-demand) SIB is left to NW implementation.

	Nokia [12]
	Proposal 4: On demand SI request for the SIB with TRS/CSI-RS information is restricted. Details FFS.


It is Rapporteur’s understanding that Ericsson’s P3 is related to the 2nd agreement above and has no specification impact.
For Nokia’s proposal, the motivation is: “The TRS/CSI-RS configuration is cell specific and therefore a moving RRC Idle/Inactive UE could potentially request the configuration whenever it reselects to a new cell. If the UE is not likely to stay in the new cell for a long time period it would waste system resources (and UE energy) to trigger the on demand request of the SI containing the TRS/CSI-RS configuration”. It is Rapporteur’s understanding that this can be viewed as a specific optimization of the on-demand SI usage for TRS/CSI-RS. It is a new proposal and can be discussed with low priority in later meetings if time permits.
RAN1-ish
Rapporteur thinks the below proposals belong to RAN1 and should not be discussed in RAN2:
	Source
	Related proposals

	vivo [3]
	Proposal 7: RAN2 to discuss whether TRS is available will impact the PEI-O location.

	Ericsson [8]
	Proposal 1: Which TRS configuration indicated in the new SIB to use is left to UE implementation.

	Ericsson [8]
	Proposal 5: It is up to the NW to configure TRS availability indication only in Paging DCI or PEI or in both.



Any urgent other issue
Rapporteur asks companies if there is any other urgent issue that needs to be discussed in this offline.
	Company
	Issue description

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




[bookmark: OLE_LINK10][bookmark: OLE_LINK88][bookmark: OLE_LINK11][bookmark: OLE_LINK89]Conclusion
Based on the companies’ inputs in Section 3, Rapporteur suggests classifying the following proposals:
Proposals that can be agreed by email
[bookmark: _GoBack]Proposal 1 (18/18): A UE which acquired SIB-X with a TRS/CSI-RS configuration but didn’t yet receive an associated L1-based availability indication considers the configured TRS/CSI-RS as “unavailable”. 
Proposal 2 (17/18): Indicating the TRS/CSI-RS availability in Idle/Inactive when releasing the UE to Idle/Inactive in the RRCRelease message is not pursued. 
Proposal 3 (16/18): RAN2 follows RAN1 agreement that if TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration.
Proposal 6 (16/18): RAN2 waits for RAN1 to finalize the contents of SIB-X before finalizing aspects on SIB-X sizing, segmentation etc
Proposals that need online discussion
Proposal 4 (13/18): As a baseline, no specification change is foreseen to address the delay required for all (DRX and eDRX) Idle/Inactive UEs for updating a TRS/CSI-RS configuration due to the eDRX acquisition period (1024 H-SFN).
Proposal 5 (9/18): Solutions for reducing the above delay, except using separate TRS/CSI-RS resources for eDRX and DRX UEs, can be further discussed.
Proposal 7 (9/18): Send an LS to RAN1 sharing our concern on segmentation of SIB-x of TRS/CSI-RS for idle/inactive UEs, asking RAN1 to avoid it as much as possible.
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[7] [bookmark: _Ref92982450]R2-2201270, TRS/CSI-RS for idle/inactive: leftover issues, CATT
[8] [bookmark: _Ref92989355]R2-2201307, Discussion on TRS/CSI-RS for idle/inactive,  LG Electronics Finland
[9] R2-2201556, TRS exposure, Ericsson
[10] [bookmark: _Ref90892587]R2-2200095 LS on updated Rel-17 LTE and NR higher-layers parameter list; RAN1
[11] R2-2200091, LS on updated Rel-17 RAN1 UE features list for NR, RAN1
[12] [bookmark: _Ref93060869]R2-2201497,  Potential TRS/CSI-RS occasion(s), Nokia, Nokia Shanghai Bell
[13] [bookmark: _Ref93476996]R2-2201677 Summary of 8.9.2.2 TRS/CSI-RS for idle/inactive (CATT)
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