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1.  Introduction 

In RAN#93-e, Status report [1] was flagged due to different understanding on the completion level and remaining issues, and other 7 contributions are brought up for seeking guidance from RAN on how to proceed the paging early indication (PEI) functionality, which was stuck in RAN1 discussion. From these contributions, there are 3 open issues to be settled at RAN#93-e: 
Issue 1: How to proceed PEI in R17

Issue 2: Whether or how to involve RAN3 for supporting paging sub-grouping

Issue 3: Whether or what to modify the Status report [1]
2. Initial Round Discussion
2.1
Issue 1 – How to proceed PEI in Rel-17

Individual company’s contribution [2] and [4] propose to Down-scope PEI from PowSav WI based on the concern on residual specification effort in left 2 two meetings. To the contrary, with confidence, a joint contribution [6] co-sourced by 34 companies and individual company’s contribution [3] and [8] propose to select PDCCH based PEI as the only solution for improving idle mode UE power saving in RAN#93-e. Individual company’s contribution [5] provides proposals on procedures for selecting the PEI candidate, which will not be easy in RAN1 to converge based on reality reflected in [2-8], and lead to either no consensus/agreement or no enough time to complete it in left two meetings, finally lead to without PEI in Rel-17 anyway. Based on the review of these contributions, Moderator would like to check companies’ view:

Is it acceptable to you to select PDCCH based PEI as the only option in RAN#93-e? Or 

Is it acceptable to you to select PDCCH based PEI as the only option in RAN#93-e by adding some restriction, e.g., limited specification effort? 

Otherwise, PEI seems to be down-scoped from Rel-17 automatically in large sense.

Table 1. Is it acceptable to you to select PDCCH based PEI as the only option in RAN#93-e?

	Item
	Company
	Comments on PEI decision (If any)

	1
	SoftBank
	Yes, PDCCH based PEI should be the only option. Given the large number of supporting companies of RP-212308, we don’t see the necessity of down-scoping of PEI.

	2
	MediaTek 
	Yes, we support approval of PDCCH-based PEI as the only option. RAN1 agreed to support PEI in RAN1#103-e, and other WGs already made progress based on PEI assumption. 

	3
	NTT DOCOMO
	Yes, PDCCH based PEI should be selected.

	4
	OPPO
	Yes, all technical discussion happened in RAN1. Now we need to select PDCCH based PEI to help the process. The further restriction are technical details to be decided in RAN1.

	5
	Spreadtrum
	Yes, PDCCH based PEI should be supported. As mentioned by some companies, DCI format can be reused. We don’t see risk for RAN1 progress.

	6
	CATT
	No.  PDCCH based PEI only provide limited power saving gain.  The power saving gain with PDCCH based PEI is not clear due to assumption of number of SSBs used to decode PEI.   The observation of power saving gains from different PEI candidates agreed in RAN1#105-e showed that the higher power saving gain from PDCCH based PEI is based on the assumption of 1 SSB used for PEI decoding.   RAN4 reply LS in R1-2104170/R4-2105799 indicated that RS needs to be separated apart of 2 ms or 2 slots for AGC and channel tracking for fast SCell activation of CONNECTED mode UEs without out-of-sync to network.   For IDLE/Inactive UEs in out-of-sync with the network, it implies that more  than 2 SSBs are needed for UE to perform AGC and channel tracking.   Thus, the power saving gain of PDCCH based PEI is over estimated due to the assumptions of 1 SSB used for PEI decoding by most companies.  

	7
	MediaTek 2
	We would like to response to CATT concerns with the following comments:

· RAN4 LS is for connected-mode UE with CA operation, there is no RAN4 agreement/observation that the same assumption applies to idle-mode UE with narrow-band operation 

· RAN4 LS suggests 2 TRS bursts for UE to be ready for PDSCH scheduling (as no further RS guaranteed before PDSCH), how this implies 2 SSB should be required for PDCCH PEI is not clear. Note that companies’ evaluations already show PDCCH can tolerate 0.5 – 1 ppm CFO which is much robust than PDSCH requiring <= 0.1 ppm.

While we think UE implementation can always be updated/improved to exploit the robustness of PDCCH-based PEI and realize UE power saving gain, it can be a reasonable WF that RAN1 decides PDCCH-based PEI and LS to request RAN4 to take into account trade-off between configuring robust PDCCH-based PEI and minimum UE synchronization effort in RAN4 definition of performance test(s). Debating UE implementation in RAN1 is not efficient and causes pending decision.

	8
	Apple
	Yes. We think PEI is a useful feature for UE power saving and it should not be down-scoped. The down-selection is necessary now in order to complete the work in Rel-17.

	9
	Lenovo/Motorola Mobility
	Yes, PDDCH based PEI should be agreed without further delay. 

If PEI indicates a UE to skip paging DCI monitoring for more than one paging cycle (e.g. for UEs with delay tolerant applications), power saving gain from PEI is obvious, irrespective of number of SSBs UE has to detect before PEI detection. Further, TRS provision to idle/inactive UEs can further reduce the number of SSBs required for PEI detection. 

By reusing existing search space/DCI format designs as much as possible, PDCCH based PEI can be specified quickly during the remaining RAN1 meetings. 

	10
	ITRI
	Yes, PDCCH based PEI should be selected for further progress.

	11
	TCL
	Yes, we support PDCCH based PEI for further progress. In our view, adding some restrictions to PDCCH based PEI may affect the PEI use for TRS/CSI-RS availability indication. Therefore, we would like to select the PDCCH based PEI option 1 without adding some restrictions.

	12
	Transsion Holdings
	Yes,PDCCH based PEI should be supported .

	13
	ChinaTelecom
	Yes, PDCCH based PEI should be selected as the only option.

	14
	Xiaomi
	Yes, PDCCH based PEI should be selected as the only option.

	15
	InterDigital
	Yes, we support PDCCH based PEI as the only option to be supported. Based on our evaluation, both sequence-based PEI and PDCCH-based PEI perform similar, therefore supporting one of the schemes shouldn’t be an issue.

	16
	FGI, Asia Pacific Telecom
	Yes, given that there are only two remaining meetings, it’s better to down select one of the options in RAN#93. We support PDCCH-based PEI as the only option. Apart from power saving gain, another reason is more flexible to carry other information to increase the efficiency of system. Thus, it should be opened to further discuss whether other information can be included (e.g., TRS availability, SI/ETWS updates which have been proposed by several companies in RAN1).

	17
	Samsung
	We have two main concerns on PDCCH-based PEI: 1) power saving gain of PDCCH-based PEI and 2) remaining works to do.

Regarding power saving gain, even though proponents of PDCCH-based PEI showed that its gain is compatible with the other alternative, we are still questionable whether its power saving gain is meaningful as compared to legacy paging, especially considering typical/real/practical UE implementation. This is because the power saving gains are quite dependent on the assumptions about the number of SSBs that UE has to detect, UE’s SNR range, location of PEI w.r.t PO and so on. 

Also, PDCCH-based PEI has lots of works to do such as design of a new DCI format to support multiple functionalities such as TRS availability, SI update or ETWS.

Having said that, we would like to propose that no PEI is supported in Rel-17.

	18
	LG
	Yes, PDCCH based PEI should be selected as the only option in this plenary meeting. Also we believe that details of PEI functionality and designs can be discussed in WG level and can be finalized within remaining WG meetings. So there is no need for restrictions on standard work.

	19
	ZTE, Sanechips
	Yes. We support PDCCH based PEI as the only option.  The PDCCH based PEI is important to improve UE energy efficiency. It has been shown in many companies’ contribution, PDCCH based PEI is robust enough to fulfil the detection performance.
 RAN1 has discussed the remaining issues for the design of PDCCH based PEI, as the legacy mechanisms such as CORESET, search space set, etc, can be used, RAN1 can finish the normative work within the remaining meetings.

	20
	Nokia, NSB
	Yes, PDCCH-based PEI needs to be selected as the only option in RAN#93-e, as all technical discussions have taken place in RAN1 already, and there is a very clear majority supporting this design approach. We believe the remaining work on paging enhancements is manageable in RAN1 once this deadlock is removed and the WG focuses on actual design details.

	21
	Huawei, HiSilicon 
	Yes. We think it is important to support PEI in Rel-17 considering the significant gain observed in RAN1 agreements. We support to select PDCCH based PEI as the only option in RAN#93-e to move forward. 

As to whether to apply some additional restriction or not, we think it can be further discussed in working group meetings, where a better assessment can be available based on the further progress of topics in UE power saving in the coming RAN1 meetings. If it turns out that some additional restriction needed in order to complete the feature in RAN1, then sure some restriction can be introduced. 

In addition, there are evaluations in RAN1 to show that it is robust enough to receive PDCCH based PEI assuming 1 SSB to do the synchronization, which is also aligned with the majority companies evaluation that PDCCH based PEI can achieve 11%~46% power saving gain. The LS from RAN4 is actually for MR-DC work item, where the target is to receive PDSCH with higher modulation scheme, thus it is difficult to say same thing is needed for receiving PDCCH PEI here in power saving work item. Of course, we think there is flexibility in practical from both gNB and UE sides regarding the number of SSB to be used for synchronization.     

	22
	NordicSemi
	Yes. In order to discuss exact design in RAN1, we need to have decision now.  Involving RAN4 to discussion means that feature is out of R17?

	23
	CHTTL
	Yes, we also support PDCCH based PEI as the only option in Rel.17.

	23
	vivo
	Technically we still believe sequence-based PEI is the optimal design from UE power saving perspective. There are good technical reasons from companies supporting sequence-based PEI in RAN1 discussion, although it is true that majority is on the PDCCH side. 

However, it is also our view that having an PEI feature specified in Rel-17 is much better than nothing, as otherwise no power saving gain is available for IDLE mode paging reception and the continuation of this work is very unlikely in Rel-18. 

In the spirit of compromise, we would like to propose the following, hopefully it can address the work load concern from companies who do not wish to continue the PEI work in Rel-17

Compromise proposal
· Support PDCCH-based PEI as the only option

· PDCCH-based PEI only carries wake-up indication and sub-grouping indication (if supported).  

· Only Behv-A (per RAN1#104e agreement) is supported

RAN1#104e agreement regarding Behv-A is copied below for reference.

Agreements:

For the evaluation and comparison of PEI candidate designs based on PDCCH, TRS/CSI-RS and SSS, the following are assumed:

· Behv-A:  

· PEI indicates UE should monitor a PO if UE’s group/subgroup is paged

· UE is not required to monitor a PO if UE does not detect PEI at all PEI occasion(s) for the PO

· Behv-B:  

· PEI indicates whether or not UE should monitor a PO 
· UE is required to monitor a PO if UE does not detect PEI at all PEI occasion(s) for the PO



	24
	Panasonic
	Yes. We are also open to have the discussion to have some restriction.

	25
	Intel
	As discussed during last RAN1 meeting, potential of power saving gain of PDCCH PEI in real/typical implementation is questionable. So we have similar concern as CATT. And also, from performance point of view, there is no consensus that PDCCH PEI can be better than sequence based PEI.  Certainly 1 SSB assumption before decoding PDCCH PEI is over optimistic and also seems to be contradicted by the RAN4 LS response (R4-2105799) which says multiple RS bursts with gap are necessary for AGC and tracking while activating a carrier. Therefore, we still believe sequence based PEI can bring meaningful gain in the context of power saving.

Regardless of which of sequence or PDCCH PEI is chosen, we have concern on completion of a good PEI design within two WG meetings. Given next two meetings are short meetings and as identified by our contribution RP-212003, there are lots of aspects to be worked out for each of PDCCH and sequence PEI. Moreover, there seems to be different views across companies on what can be signaled via PDCCH PEI (e.g., UE sub-grouping, TRS availability indication, SI update etc.), what is UE behavior upon detection of PEI (i.e., support Behv-A only, or support both Behv-A and Behv-B). All in all, there is high chance that sizeable spec work would continue in maintenance phase which is expected to be avoided.
In this sense, we see the best option is to entirely downscope PEI from Rel-17. Alternatively, we can consider to focus on essential functions only with the following details to make sure of successful completion within Rel-17:

· With PDCCH based PEI

· Support only essential function for PEI 

· New DCI format

· Higher layer configuration, including SS

· Details of the procedures of PEI monitoring, and identification of MOs before PO

· Time-permitting only, and only provided the above is completed

· TRS availability indication via PEI

· Downscope

· UE behaviour B (i.e. Support UE behavior A only)

	26
	KT
	Yes, PDCCH-based PEI needs to be specified in Release-17

	27
	Ericsson
	While we share the view that the power saving limits are limited from PEI, regardless of the scheme selected, realistically it is only the PDCCH that can be included in Rel-17. We should not revisit the same discussion in Rel-18.

	28
	SONY
	We think the choice of PEI should be based primarily on power saving gain. Our understanding is that the power saving gain of PDCCH-based PEI is less than that of a sequence-based PEI as the PDCCH-based PEI requires 2 separated SSB for AGC and channel tracking, as noted by CATT.

As proponents of a PDCCH-based PEI are confident that it can be decoded based on a single SSB, we could write this assumption in the WID. If there were any performance loss from single-SSB decoding, the PDCCH design could account for this or the performance impact could be well documented in the RAN4 specs.

Furthermore, we are concerned about the specification work required for PDCCH-based PEI as there are proposals for signalling additional information (e.g. proposals to signal sub-grouping indication, TRS availability and ETWS) beyond paging early indication in the PDCCH-based PEI. 

Hence, we consider that “no PEI feature” can be considered as part of the down-scoping.

	29
	DENSO
	Yes, PDCCH-based PEI should be supported. The power saving gain has been justified, according to the conclusion at RAN1 #105e. We also agree that the same discussion should not be repeated in Rel-18.

	30
	Vodafone
	We agree with the majority view that the PDCCH-based PEI should be adopted in order to have progression after long discussion in RAN1


2.2
Issue 2 - Whether or how to involve RAN3 for supporting paging sub-grouping
Contributions [8][9] proposes to update the WID to involve RAN3 according to the LS sent from RAN3 for requesting TU TU for discussion sub-grouping that has been agreed in RAN2 to support. Contribution [5] also mentions the work in RAN3. It is not so complicated given that status of paging sub-grouping in RAN2, RAN3 will be involved anyway unless additional decision on paging sub-grouping is made, e.g., no support of paging sub-grouping in Rel-17. Moderator would like to check companies’ view on whether or how to involve RAN3 for supporting paging sub-grouping, e.g., update the WID to allocate proper TU(s) to RAN3 for paging sub-grouping conveyed by PDCCH based PEI, etc.

Table 2. Whether or how to involve RAN3 for supporting paging sub-grouping
	Item
	Company
	Comments on RAN3 work in WID (If any)

	1
	MediaTek
	Per on-going LS between RAN2, RAN3 and other WGs (R2-2106552 and R2- 2108917), RAN3 work is necessary. We will propose WID update based on RAN3 chair’s recommendation in the email discussion, [93e-03-RAN3-TUs], in this RAN Plenary meeting.

	2
	CATT
	RAN2 agreements for network-controlled paging subgrouping is decided by CN with signaling from CN to RAN specified by RAN3.   We support the update of WID to include RAN3 in the objective of unnecessary paging reception.  

	3
	Apple
	As per the current agreements reached on RAN2#115-e on this topic and the follow-on LS R2-2108917, it is clear that RAN3 work is necessary, specifically for the following requirements

· Signalling between AMF and gNB(s) to inform gNB(s) about the related subgroup information for paging a UE in RRC_IDLE/RRC_INACTIVE.

To this effect, we propose a WID update to include RAN3 as one of the involved working groups.

	4
	Qualcomm
	Following the LS from RAN2, it was identified that some work is needed in RAN3. We think it is reasonable to update the WID by adding RAN3. 

	5
	Lenovo/Motorola Mobility
	According to the discussion in RAN2, RAN3 should be involved. We support to update the WID to include RAN3 related objectives. The TU update can be discussed in [93e-03-RAN3-TUs].

	6
	TCL
	We support to update WID by adding RAN3.

	7
	FGI, Asia Pacific Telecom
	Based on the current progress of RAN2, at least some gNB-related signals/procedures of paging sub-grouping are relevant to RAN3. We support to update the WID to involve RAN3.

	8
	Samsung
	We support WID update according to RAN2 discussion and the LS.

	9
	LG
	We share similar view with other companies that the updating the WID is required to include RAN3 work. 

	10
	ZTE, Sanechips
	We support to update the WID to allocate proper TU(s) to RAN3 for paging sub-grouping conveyed by PDCCH based PEI.

	11
	Nokia, NSB
	We agree that RAN3 should be involved, based on the LS received from RAN2.

	12
	Huawei, HiSilicon
	We think RAN3 should be involved for the sub-grouping indication. The WID can be updated to allocate RAN3 TU from the next RAN3 meeting.

	
	NordicSemi
	Agree to update WID

	
	vivo
	Based on the current discussion in RAN2 and RAN3, the discussion in RAN3 is needed, if subgrouping feature would be supported in Rel-17. RAN2 already sent LS to RAN3 for potential issues to be discussed in RAN3. We are fine to update the WID to include RAN3 and request RAN3 TU(s) for PowSav, unless further decision on sub-grouping would be made in consequent meetings. 

	15
	Intel
	We also think it makes to update WID and add RAN3

	16
	KT
	We support to update WID and add RAN3

	17
	Ericsson
	We don't think RAN3 involvement is necessary at this point considering the ongoing discussions around adoption of PEI.

	18
	SONY
	We support to update the WID to reflect that subgrouping is relevant for RAN3

	19
	DENSO
	Agree that the WID needs to be updated to include RAN3 work based on the latest status summarised by Apple.


2.3
Issue 3 – Whether or what to modify the Status report [1]

In the reflector, CATT commented that “subgroup function also relies on the outcome and design from SA2/CT1 discussion in order to get the related works going in RAN1/RAN2/RAN3.  In addition, there are several remaining issues not captured.   The evaluation assumption on the number of RS used for the coherent detection made in RAN1 is different to that in RAN4’s reply LS to RAN1 (R4-2105799/R1-2104170).  The issue should be captured an open issue in RAN1 in order to complete the design.  There are works in RAN3 on the paging subgroups information exchange between CN and RAN.  They should be captured in RAN3 open issue. The estimated completion level is well optimistic.  The status of the work are behind schedule with 1 quarter left in RAN1 and 2 quarters left in RAN2/3/4.” Moderator would like to check if any more companies have different views on the Status Report [1] of PowSav WID, e.g., different estimation of the progress of the WID, different observations on the remaining issues, etc, and please fill you views in Table 3 on whether or what to modify the SR[1].

Table 3. Whether or what to modify the SR [1]?

	Item
	Company
	Comments on Status report (If any)

	1
	MediaTek
	· RAN3 issue can be addressed together in issue 2. We can update SR to reflect RAN3 work needed.

· This RAN4 issue is dependent on PDCCH-based PEI decision. We can update SR after the decision is made.

· Current 70% overall completion level is reasonable, compared with previous completion level of 55% (RAN#92-e). 

	2
	Spreadtrum
	There is no consensus that connected mode assumption applies to idle mode UE. Some UE vendors have different designs for SCell operation in connected mode and PCell PEI reception in idle mode respectively.

	3
	CATT
	· The open issue also needs to capture the open issue of number of SSBs used for coherent detection of PDCCH-based PEI since RAN4 reply LS in R1-2104170/R4-2105799 implies that at least 2 SSBs are needed for AGC and channel tracking.  

· The signaling between CN and RAN should be captured as an open issue in RAN3.

· The completion level of objective 1 in reduction of unnecessary paging reception in RAN1 is significantly behind since very little discussions on the procedures of paging subgroups and PEI configurations.   The additional tasks of paging subgroup assigned by CN gets the extra complexity in the feature with dependency on the CN/SA2 works.   Thus, the overall progress in less than 60% with “yellow” mark 

	4
	Apple
	Based on our response to issue #2 above, we feel that the WID has to be updated to include RAN3 as impacted WG. In addition, we think it is reasonable to include the RAN3 open issues list as well.
The evaluation assumption is not part of specification work, and it does not need to be listed as part of open issues as far as we understand.

The 70% overall completion level is fine with us, especially if we are able to do the PEI down-selection in RAN#93-e. We are also fine with adjusting the completion level slightly lower (e.g. 65%) given that the PEI down-selection is not done yet.

	5
	Qualcomm
	The SR should be updated to capture adding RAN3 as discussed as part of the previous topic. We don’t think RAN3 TUs need to be added, the time can be allocated from what is reserved for handling unplanned work arising from other WIs.  

	6
	Lenovo/Motorola Mobility
	As commented in Section 2.1, we don’t think the number of SSBs assumed for PDCCH-based PEI is an open issue. We agree to the 70% overall completion level.

	7
	Samsung
	Physical channel/signal for PEI is not decided yet and there are still many works to do as mentioned in Issue 1. Also, based on the discussion in Issue 2, RAN3 works are necessary. So, we think that 70% of overall progress is overestimated and either 60 or 65% seems reasonable.

	8
	LG
	Updating SR to add RAN3 issue seems to be required. 
Regarding the evaluation assumption on the number of RS, we think it would not be required when we decide selecting PDCCH based PEI as the only option. 

For the estimated completion level, we share similar view with MediaTek. Current estimates seems reasonable.

	9
	ZTE, Sanechips
	Our reply to RAN3 issue can be found in Table 2.
Regarding the LS from RAN4, we also agree that the background/motivation is not the same, the assumption in the LS cannot be directly applied to PEI design.  It has been shown in many companies’ contribution, PDCCH based PEI is robust enough to fulfil the detection performance.

As to the SR status, we think the 70% overall completion level is reasonable.

	10
	Nokia, NSB
	As commented by other companies, it is reasonable to update the SR to add RAN3 aspects, as addressed in Issue 2 of this email discussion. Overall progress is OK though, we do not agree that more evaluations are needed for PEI design. 

	11
	Huawei, HiSilicon
	The SR actually reflects the current situation/progress in an objective way, thus there is no need to update at this stage. If RAN3 will be involved for sub-grouping as discussed in issue 2, then update the SR to reflect the involvement of RAN3 can be considered, though actually it is not really necessary since update the WID should be sufficient. Agree with some companies above, we don't need to capture simulation assumptions in the open issue section, and also we think the cited LS is not relevant with the scenarios concerned by the PEI design.    

	
	NordicSemi
	RAN3 work will be addressed in Issue 2. 

The RAN4 LS is applicable to TRS based Scell activation.  And therefore, is not directly relevant for Idle DRX wake up based on SSB.  

	
	vivo
	We are fine to add RAN3 related issue to the SR.

	14
	Intel
	The progress is slow. We think 60 – 65% completion is a right assessment.

	15
	KT
	We are OK to add RAN3 related issue to the SR

	16
	DENSO
	At least, the open issues for RAN3 need to be captured.


3. Initial Round Summary
3.1 
Proposal for Intermediate Round discussion on Issue 1

In the initial round discussion, total 30 companies provided their view in time on the question “Is it acceptable to you to select PDCCH based PEI as the only option in RAN#93-e? Or Is it acceptable to you to select PDCCH based PEI as the only option in RAN#93-e by adding some restriction, e.g., limited specification effort?”, 24 companies of them expressed Yes to select PDCCH based PEI as the only option, and 1 company thought it was realistic to select PDCCH based PEI if want to get it done in Rel-17, 2 companies of them would accept it by adding some restriction even it is not their preference, and  3 companies negated this option of  “PDCCH based PEI” . 

Base on this status, and considering RAN should avoid touching too much of the details and the proposal brought up in this meeting, Moderator would like provide a proposal for intermediate round for further discussion:

Moderator’s Proposal 1 for Intermediate Round
· Support PDCCH-based PEI as the only option

· TRS availability indication via PEI (Second priority)
· Only Behv-A (per RAN1#104e agreement) is supported

Table 4. Could you accept moderators’ proposal 1 for PEI decision?
	Item
	Company
	Comments on Moderator’ proposal 1 for intermediate round

	1
	MediaTek 
	We would recommend to agree with Intel proposal to focus on essential functions only with the following details to make sure of successful completion within Rel-17: 

· With PDCCH based PEI 

· Support only essential function for PEI 

· New DCI format

· Higher layer configuration, including SS

· Details of the procedures of PEI monitoring, and identification of MOs before PO

· Time-permitting only, and only provided the above is completed 

· TRS availability indication via PEI

· Downscope

· UE behaviour B (i.e. Support UE behavior A only)


	2
	Apple
	We agree that we should focus on essential function only, and we are fine to support UE behavior A only.

However, we do not think TRS availability indication via PEI should be de-prioritized due to the following reasons:

· TRS availability indication belongs to a different sub-agenda item, and it is better to be discussed there.

· TRS availability indication via PEI is a much more efficient way than using paging DCI because it can provide the information only for the current paging cycle. It can provide the UE with most up-to-date information without putting much constraint on the gNB. Technically speaking, this is a better solution than TRS availability indication via paging DCI. So it should not be deprioritized.

· If PEI also uses PDCCH, the design for TRS availability indication via paging DCI or PEI is almost the same. There is not much additional work that needs to be done.

	3
	OPPO
	We think the principle of moderator’s proposal and MTK revision is same. The revision would make the RAN1 work more focused. If other companies are also OK, we should go with the revision one. That will also remove the concern of time schedule.

	4
	FGI, Asia Pacific Telecom
	We support PDCCH-based PEI with Behav A as the only option. 

However, we share the same view with Apple that TRS availability indication should not be de-prioritized as this is expected not to have much work if we go for PDCCH-based approach. Also, with the similar reason, SI/ETWS update should still be FFS because using PEI to indicate SI/ETWS update can further save UE’s power by not monitoring paging DCI.

	5
	TCL
	We are generally ok with the proposal. Regarding the TRS availability indication we share similar views with Apple. The work progress of TRS availability indication through PEI is stable and it should not be de-prioritized in this agenda item.

	6
	vivo
	Our preference is to not consider TRS availability indication in the PEI design, since it is unnecessary to couple the two independent features (TRS and PEI). But there seems to be quite some interest from companies to couple the two, we are fine to have further RAN1 discussion on whether and how to support TRS availability indication by PEI. But hope companies can agree that this is not the essential part of PEI design thus it seems fair to say to allow the discussion as 2nd priority, as proposed by moderator. 

For clarify, we would like to propose some minor update to the moderator proposal.

· Support PDCCH-based PEI as the only option

· TRS availability indication via PEI can be discussed as second priority
· Only Behv-A (per RAN1#104e agreement) is supported

 

	7 
	Lenovo/Motorola Mobility
	We are supportive of moderator’s proposal.

	8
	Huawei, HiSilicon
	We support PDCCH-based PEI as the only option. 

We also don't see any reason to de-prioritize TRS availability indication via PEI.

1. It seems the concern on TRS availability indication via PEI is that it may result in too much additional specification work. However, it is not true. Even we don't indicate TRS availability via PEI, it needs to be indicated in paging DCI, which means anyway RAN1 needs to discuss how to indicate it via DCI, the specification work anyway is there. Since we will have mechanism to indicate TRS availability via DCI, then why not to allow it to be indicated in PDCCH based PEI also to provide more flexibility?
2. Indicating TRS availability via PEI is actually more efficient than indicating it via paging DCI. If TRS availability is not allowed to be indicated via PEI, it means gNB may have to send some paging DCI to indicate the availability of TRS even there is no need to do the paging, thus the overhead is increased. 
3. We already have working assumption that TRS availability should be included in PDCCH PEI.
We see the benefits to support behaviour B also, sometimes indeed there might be no resource to transmit PEI, with behaviour B then it can avoid the missing of monitoring paging at the UE side, which is obvious beneficial for UE. In addition, a reasonable gNB for sure will send the PEI to help UE save the power saving as long as there is resource to transmit the PEI. 



	9
	ITRI
	We support PDCCH-based PEI as the only option but we don’t think it is necessary to de-prioritize TRS availability indication via PEI. It is fine to consider “Only Behv-A (per RAN1#104e agreement) is supported” for efficient time schedule.

	10
	Intel
	We can go with MediaTek’s proposal. It is not critical now but, if there is any request to clarify what is essential function for PEI, we can further clarify UE subgrouping mapping with PEI is the one (no strong view).

We don’t understand the controversy on TRS availability via PEI although it was clarified only when time is allowed. If this is controversial, we want to entirely downscope.

	11
	CHTTL
	We support MTK’s proposal.



	12
	Transsion Holdings
	We agree that PDCCH based PEI with Behv-A should be the only option .

We also suggest that UE subgroup indication carried by PEI should be prioritized . 

	13
	SoftBank
	We are fine with MediaTek’s proposal

	14
	InterDigital
	We are ok with either moderator’s proposal or MTK’s revision. It could be better if the UE subgrouping indication by PEI is prioritized as suggested by another company.

	15
	Samsung
	Even though Samsung's preference has been no PEI in Rel-17, in the spirit of 3GPP, we would like to take MediaTeK's proposal with the following revision:

· With PDCCH based PEI is supported only
· Support only essential function for PEI 

· New DCI format

· Higher layer configuration, including SS

· Details of the procedures of PEI monitoring, and identification of MOs before PO

· Time-permitting only, and only provided the above is completed 

· TRS availability indication via PEI as the second priority
· Downscope

· UE behaviour B (i.e. Support UE behavior A only)


	16
	Nokia, NSB
	We are OK with the moderator proposal or Samsung’s revision above. We do not think TRS availability indication is such a time-consuming exercise in itself, but we can accept to have that as a second priority if that is deemed necessary by other companies.

	17
	China Telecom
	We support PDCCH-based PEI as the only option. And we also share the similar view as many companies that there is no need to de-prioritize the TRS availability indication via PEI. 

	18
	CMCC
	We support either moderator’s proposal or MTK’s version.

	19
	ZTE, Sanechips
	We support PDCCH based PEI as the only option.
As to the TRS availability indication carried by PEI, we agree this combination will bring more power saving gain.

	20
	Vodafone
	We support having PDCCH-based PEI as the only option. As there is a current working assumption on the TRS availability indication being discussed in RAN1 in 8.7.1.2, we think it is better to decide if PEI is to be used as the indication and thus it should not be deprioritized.

	21
	LG Electronics 
	We support PDCCH based PEI as the only option, and agree that we need to finalize standard work for essential features for the PEI. From this perspective, we are ok with considering issues with priority. 

Meanwhile, we would like to point out that current e-meeting procedure allows handling multiple issues simultaneously since the discussion among the companies are conducted via either email or NWM. Thus, we believe that every issues, including issues with second priority and others, can be discussed without restriction.

For the TRS availability indication via PEI, we believe that it will bring a lot of benefits from power saving perspective and standard work is not expected to be high. With the same reason, we also prefer to discuss further on indicating SI update and ETWS/CMAS notification via PEI. However we are open to have these issues as secondary priority if it is acceptable for other companies. 

It is fine with us supporting “only Behv-A” as suggested by moderator. 

	22
	Xiaomi
	We are generally OK with the proposal. 

For TRS availability indication, we think it’s OK to carry in PEI, but also OK to carry in paging DCI. Anyhow, it’s up to the decision of the TRS session.

	23
	Ericsson
	In general, we are OK with moderator proposal. We prefer to avoid a detailed discussion on what elements are essential for supporting PDCCH PEI, etc. These details can be handled at WG level by also considering time constraints.

	24
	China Unicom
	We support PDCCH based PEI as the only option.

	25
	NordicSemi
	Having Beh-A only is OK 

Deprioritizing TRS validation in PEI is not acceptable to us and against any common sense.  If UE is configured with PEI, it reads/blind detects only PDCCH-based PEI most of the time (90% of time if paging rate is 10%).  If TRS validation/availability is only in paging DCI itsef, UE would need to read paging DCI -> power saving from PEI is gone.  Therefore, we suggest to prioritize TRS validation design for paging DCI that could be reused directly for PEI (if configured).  This would reduce work-load in RAN1.



	26
	SONY
	We would like to see progress on PEI. Hence, in the spirit of 3GPP cooperation, we would support the basic outline of the proposal from Intel / Mediatek (at the head of this intermediate round email discussion).

We would also be OK with adding that sub grouping indication via PEI is also a PEI essential function.

RANP needs to provide some details on this issue (i.e as written in MTK’s proposal) considering there are only a few RAN1 meetings left.



	27
	NTT DOCOMO
	We are generally ok with MTK’s proposal, although we think TRS availability indication via PEI should not be de-prioritized since it is much more efficient way than using paging DCI from power saving gain and signalling overhead perspective.

	28
	Panasonic
	It seems Samsung proposal and Moderator’s Proposal 1 are same? We are ok either among Moderator’s Proposal 1, MTK’s proposal or Samsung proposal. To clarify only one option would be better.

	29
	Spreadtrum
	Behaviour B is beneficial to place PEI close to the 1st SSB and achieve the additional gain, but if it is majority view we can compromise.

	30
	MediaTek 2
	Thanks for companies’ valuable inputs. For achieving consensus, we would like to further suggest the following updated version that should be acceptable for all companies. Please kindly check and show you views (
Support PDCCH-based PEI as the only option
· Support essential function for PEI, including

· DCI format in support of paging subgroup indication 

· Higher layer configuration of PEI MOs associated with PO(s), including SS in multi-beam configuration

· Details of the procedures of PEI monitoring, and identification of PEI MOs before PO(s)

· Only Behv-A (per RAN1#104e agreement) is supported

· Investigate whether and how to define minimum time gap between PEI MO and PO, e.g. the need of SS burst(s) between PEI MO and PO

· As second priority, specify TRS availability indication in the DCI format for PEI after such indication is agreed in RAN1

	
	
	

	
	
	

	
	
	


3.2 
Proposal for Intermediate Round discussion on Issue 2

In the initial round discussion, total 19 companies provided their view in time on the question “Whether or how to involve RAN3 for supporting paging sub-grouping”, 18 companies were fine to update the WID by adding RAN3 considering RAN2 discussion and related LS from RAN2, single company thought it is not necessary at this point.

Based on this observation, Moderator would like provide a proposal for intermediate round for further discussion:

Moderator’s Proposal 2 for Intermediate Round
· Update WID to involve RAN3

Note: For this part, moderator think it already reflect the status, no any refinement discussion is needed, it is proposed to hold on this discussion till next GTW session. But if any company has more comments, please feel free to add a table by yourself.
3.3 
Proposal for Intermediate Round discussion on Issue 3

In the initial round discussion, total 16 companies provided their view in time on the question “whether or what to modify the SR[1]”. Companies think it not unreasonable to slightly adjust the completion level from 70% to a smaller one, e.g., 65%. For the open issues, most of the companies think that open issues related RAN3 need to be captured. As to the open issue linked to related RAN4 LS, companies show different views, there is no consensus on capturing it as open issue. So from Moderator’s understanding, it is proposed:

Moderator’s Proposal 3 for Intermediate Round
· Slightly adjust the completion in SR[1]

· Update the SR to capture open issues related RAN3

Note: For this part, moderator think it already reflect the status, no any refinement discussion is needed, it is proposed to hold on this discussion till next GTW session. But if any company has more comments, please feel free to add a table by yourself.
4. Intermediate Round Summary
4.1 
Proposal for Final Round discussion on Issue 1

Based on the online discussion, for Alt2 of Moderator’s Proposal 1 for Intermediate Round in Section 6.1, it seems approaching agreeable one, except one company has strong concern, Moderator would take the Alt2 as baseline with some modification to address the concern as below:

Moderator’s proposal for Issue 1 for Final Round
Modified Alternative 2

· Support PDCCH-based PEI as the only option

· Only essential function for PEI is support

· New DCI format

· Higher layer configuration, including SS

· Details of the procedures of PEI monitoring, and identification of MOs before PO

· Only Behv-A (per RAN1#104e agreement) is supported

· Supporting TRS availability indication in DCI format for PEI shall not delay the completion of essential functionality of PEI
Table 5. Could you accept Modified Alt 2 for PEI decision?
	Item
	Company
	Comments on Moderator’ proposal for Issue 1 for Final round

	1
	Apple
	We support Modified Alt 2.

	2
	Lenovo/Motorola Mobility
	We support Modified Alt 2. 

	3
	MediaTek
	Thanks for moderator proposal. After checking companies’ concern, we would like to suggest the following revision for check of consensus. Hopefully, we can wrap up this issue in final round of email discussion.

Support PDCCH-based PEI as the only option

· Only essential function for PEI is supported

· New DCI format

· Higher layer configuration, including SS

· Details of the procedures of PEI monitoring, and identification of MOs before PO

· Only Behv-A (per RAN1#104e agreement) is supported

· If TRS availability indication is agreed to be supported in both paging DCI and the DCI format for PEI, the same definition for the TRS availability indication field is adopted for the two DCI formats

· This means that if the same configuration for a TRS availability indication is provided for the two DCI formats, the content and the bit width for the TRS availability indication are the same for the two DCI formats.

· Supporting TRS availability indication in DCI format for PEI shall not delay the completion of essential functionality of PEI

	4
	Intel
	We are fine with MediaTek proposal.

	5 
	CATT
	We support Modified proposal 2 by moderator.  We don’t think MediaTek’s proposal is needed since we only agree with high level principle.   

	6
	Intel2
	We are also fine with the following version.

Support PDCCH-based PEI as the only option
•       Only essential function for PEI is support

•      New DCI format

•      Higher layer configuration, including SS

•      Details of the procedures of PEI monitoring, and identification of MOs before PO

•      Only Behv-A (per RAN1#104e agreement) is supported

•      If TRS availability indication is agreed to be supported in both paging DCI and the DCI format for PEI, same mechanism/principle for TRS availability indication is adopted for the two DCI formats.

•      Supporting TRS availability indication in DCI format for PEI shall not delay the completion of essential functionality of PEI

	7
	LG Electronics 
	We support moderator’s proposal, and also fine with modified version of MediaTek. 

	8
	vivo
	Regarding TRS availability indication, given there will be a lot of UEs supporting TRS but not PEI, therefore TRS availability indication by Paging DCI is the basic feature to be specified. But, we do not have concrete design for it. 

TRS availability indication by PEI, if to be considered, will be an alternative solution, and the benefit (if any) is only possible for a small portion of UEs who support both PEI and TRS, therefore it should clearly be the 2nd priority compared basic feature (i.e. TRS availability indication by paging DCI) and the discussion of 2nd priority feature shall not affect the design of basic feature.

Therefore, we support the version from MTK or Intel 2 which clearly specified how to make sure the discussion of TRS availability by PEI does not affect the basic feature. 


	9
	Xiaomi
	Support Modified Alt 2.

	10
	FGI, Asia Pacific Telecom
	We are fine with MediaTek proposal.

	11
	Nokia, NSB
	We support the moderator’s proposal 2. The extra bullet added by Mediatek is not needed and we have concerns it creates more problems than it solves. The last bullet “Supporting TRS availability indication in DCI format for PEI shall not delay the completion of essential functionality of PEI” is sufficient guidance for the chair to manage the work.

	12
	Ericsson
	We are fine with the modified alt 2.

	13
	ITRI
	We are fine with MediaTek proposal.

	14
	NTT DOCOMO
	We are fine with either the modified alt 2 or MTK’s proposal.

	15
	Nordic
	Intel’s bullet is OK for us, and we support FL proposal

If TRS availability indication is agreed to be supported in both paging DCI and the DCI format for PEI, same mechanism/principle for TRS availability indication is adopted for the two DCI formats.



	16
	OPPO
	We are fine with the MTK’s proposal and also fine with moderator’s original one. There still good technical points to be discussed in RAN1.

	17
	ZTE, Sanechips
	We are okay with either moderator’s proposal or MTK’s proposal.

	18
	Huawei, HiSilicon
	We support the modified Alt 2. We are also fine with the version from MTK or Intel2 above. 

	
	
	

	
	
	


4.2 
Proposal for Final Round discussion on Issue 2

Following the section 3.2, for Issue 2, Moderator will invite Rapporteur to provide the revised part of WID to involve RAN3 for comments, which is upload by Rapporteur in folder

Drafts/[93e-18-PowSav-WI]/Draft_Revised_WID_and_SR/

Table 6. Update the WID by adding RAN3
	Item
	Company
	Comments on the Rapporteur’s proposed revision of WID

	1
	Rapporteur
	Drafts/[93e-18-PowSav-WI]/Draft_Revised_WID_and_SR

	2
	Apple
	The revised WID is fine with us.

	3
	Lenovo/Motorola Mobility
	The updated WID is fine with us. 

	4
	CATT
	Adding RAN3 in revised WID is good.  

	5
	LG
	We are fine with the updated WID.

	6
	vivo
	Fine

	7
	FGI, Asia Pacific Telecom
	We are fine with the updated WID.

	8
	Ericsson
	We are fine with the updated WID.

	9
	ITRI
	We are fine with the updated WID.

	10
	OPPO
	We are fine with the updated WID.

	11
	MediaTek 2
	Please kindly check v2 revision with RAN3 co-rapporteur information added. No other change included.

	12
	ZTE, Sanechips
	We are fine with the updated WID.

	
	
	

	
	
	

	
	
	


4.3 
Proposal for Final Round discussion on Issue 3

Following the section 3.3, for Issue 3, Moderator will invite Rapporteur to provide the revised SR to slightly adjust the completion in SR[1] and update the SR to capture open issues related RAN3, which is upload by Rapporteur in folder

Drafts/[93e-18-PowSav-WI]/Draft_Revised_WID_and_SR/
Table 7. Update the SR 
	Item
	Company
	Comments on the Rapporteur’s proposed revision of SR

	1
	Rapporteur
	Drafts/[93e-18-PowSav-WI]/Draft_Revised_WID_and_SR

	3
	Apple
	The updated SR is fine with us.

	4
	CATT
	We have uploaded several open issues in RAN3.  The completion level should be less than 60% and with yellow mark.  

	5
	LG
	We are fine with the updated SR.

	6
	vivo
	Fine

	7
	FGI, Asia Pacific Telecom
	We are fine with the updated SR.

	8
	Ericsson
	We are fine with the updated SR from the rapporteur. The update by CATT is not fine with us since issues already concluded in RAN2 should not be rediscussed in RAN3 who should focus on the signaling.

	9
	ITRI
	We are fine with the updated SR.

	10
	OPPO
	We are fin with the update SR. 65% is right number

	11
	MediaTek 2
	Please find v2 revision in the draft folder with:

· Complete level is marked by yellow color, considering RAN action being taken.

· Completion level of 65% is not changed since RAN3 normative work is not yet started. Note: Current RAN3 TU plan (final round of email discussion) indicates RAN3 work for R17 UE power saving is expected to be started in Q1 2022.

· RAN3 open issue is not changed since the list of open issues require RAN3 consensus. It is reasonable to capture RAN2 request to RAN3 from R2-2108917 as open issues for RAN3.

	12
	ZTE, Sanechips
	We are fine with the updated SR.

	13
	Huawei, HiSilicon
	We are fine with v2.

	
	
	

	
	
	


5. Final Round Summary
5.1 
Final Proposal on Issue 1

5.2 
Final Proposal on Issue 2

5.3 
Final Proposal on Issue 3

6. Summary

6.1 
Way forward proposals after intermediate round for GTW 

Moderator’s Proposal 1 for Intermediate Round
Alternative 1
· Support PDCCH-based PEI as the only option

· TRS availability indication via PEI (Second priority)
· Only Behv-A (per RAN1#104e agreement) is supported

Based on the feedback in Intermediate Round, 9 companies negate “TRS availability indication via PEI (Second priority)”
Alternative 2

· Support PDCCH-based PEI as the only option

· Only essential function for PEI is support

· New DCI format

· Higher layer configuration, including SS

· Details of the procedures of PEI monitoring, and identification of MOs before PO

· Only Behv-A (per RAN1#104e agreement) is supported

Alternative 3 (Last minute proposal from Rapporteur)

· Support PDCCH-based PEI as the only option
· Support essential function for PEI, including

· DCI format in support of paging subgroup indication 

· Higher layer configuration of PEI MOs associated with PO(s), including SS in multi-beam configuration

· Details of the procedures of PEI monitoring, and identification of PEI MOs before PO(s)

· Only Behv-A (per RAN1#104e agreement) is supported

· Investigate whether and how to define minimum time gap between PEI MO and PO, e.g. the need of SS burst(s) between PEI MO and PO

· As second priority, specify TRS availability indication in the DCI format for PEI after such indication is agreed in RAN1
Moderator’s Proposal 2 for Intermediate Round
· Update WID to involve RAN3

Moderator’s Proposal 3 for Intermediate Round
· Slightly adjust the completion in SR[1]

· Update the SR to capture open issues related RAN3
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