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1 [bookmark: introduction]introduction
This document collects the email discussions for AI 8.4.4 assigned by Chairman for
RAN1-106bis-e-NWM-NR-NTN-04. Please use the document Summary of 8.4.4 Other Aspects of NR-NTN in the following link as a base material for this discussion.

https://www.3gpp.org/ftp/TSG_RAN/WG1_RL1/TSGR1_106b- e/Inbox/drafts/8.4.4/Summary%20of%20AI%208.4.4%20Other%20Enhancements%20for%20NTN.docx


2 [bookmark: First_round_discussion]First round discussion
2.1 gNB dominant BWP switching based on prediction

Examples of procedure:

Ex-1


· UE provides location information to gNB.
· gNB configures a sequence of TCI states to UE.
· gNB configures a sequence of time instance (e.g. timer), which corresponds to TCI state change
· UE switches TCI state based on the sequence of time instance.
Ex-2


· UE provides location information to gNB.
· gNB configures a sequence of TCI states to UE.
· gNB configures a sequence of time instance (e.g. timer), which corresponds to TCI state change

 (
3
)

 (
−
) (
−
)gNB configures a sequence of frequency intervals to UE
UE switches TCI state based on the sequence of time instance and changes the active BWP frequency intervals based on the sequence of frequency intervals.


Beneficial use case: multiple satellite beams per cell with FRF>1, when UE performs L1-RSRP measurement on a set RS, and the RS are not all within a same active BWP. The UE may be triggered by gNB to switch BWP for L1-RSRP measurement.


 (
−
) (
−
)Reduction of UE measurement effort, e.g. with the new procedure, L1-RSRP measurement and BWP switching may be avoided.
Signaling overhead and spectrum efficiency reduction, e.g. with the new procedure, gNB may avoid triggering BWP switching and L1-RSRP measurement and reporting.


Please provide your views on

1) do you agree with Ex. 1 or Ex. 2 or others?

2) do you agree with the benefits?

3) with question 1) and 2), do you support this new procedure?

Feedback Form 1:

	1 – Ericsson Inc.

· Configuring a sequence of beams is easier said than done. There are many complications, such as how to determine the sequence of the switching times among the beams. For example, how the switching times should be expressed? There are a lot of details to be sorted out. It’s unlikely that there would be enough time to complete this in Rel-17.
· We do not agree with the benefits.
· On UE measurement, note that the network can just send a DCI to switch the beam when the network considers the switching necessary which can be based on prediction if the network would like to. In other words, UE measurements can be avoided using existing DCI based scheme already. The benefit comes from network prediction ability, not from the new procedure.
· On signaling overhead reduction, the proposed new procedure involves a lot of RRC signaling. In the end, it may well be that the overhead is increased rather than saved.
· With our reasoning above, we are against the new procedure. Using DCI to switch beams is well supported in existing specification. There is no need for specification enhancement.

	2 – DOCOMO Communications Lab.
We do not see large benefit compared to spec efforts in quite limited remaining time.

· Current spec works in NTN.
· Beam switching interval would not be so small. Although LEO moves fast, each area covered by a LEO beam is wide.



	- UE location reporting only for this purpose is not preferable due to small benefit but large spec efforts.

Based on above, we do not support introducing the new mechanism at least in Rel-17.

	3 – Lenovo (Beijing) Ltd
We understand that there may be benefit(signaling overhead/latency reductioin) by prediction of the satellite moving trace. We think there may be a pre-request on above Ex-1 and Ex-2 to work. The pre-request may be UE-location reporting, UE TA reporting or others. Based on that, gNB knows how to configure the beam and associated timer is necessary. We would like to hear some more clarifications on the pre-request for the mechanism to work before deciding whether to support it or not.

	4 – ZTE Corporation
Regarding the enhancement of beam management, we may need to introduce the solution with clear benefits and less spec impacts.

· For Ex-1 and 2, both procedures are coupled with the assumption that UE’s location is known at gNB side for scheduling, which is not yet confirmed. To reduce the signaling overhead, we can start with the common DCI-based solution to enable group-specific switching.
· For the benefit, the prediction-based solution may not be feasible in long term since the UE’s informa- tion will be changed, e.g., location or speed. Without tracking the condition, it’s not proper to harvest the benefits.
· We are not supportive of these two procedures and prefer to start with a solution with less impacts

	5 – LG Electronics Inc.
We share the view with Ericsson and Docomo. Current spec can work in NTN.

	6 – Guangdong OPPO Mobile Telecom.
Due to the limited time, we suggest that no enhancement is supported in this release.

	7 – PANASONIC R&D Center Germany
Both Ex-1 and Ex-2 can be considered, but we prefer to discuss and finalize procedures of Ex-1 due to the limited meeting time. We agree the benefits mentioned in FLS in general, except the ”spectrum efficiency reduction” which we believe is a typo and the intention is to say ”signaling overhead reduction and spectrum efficiency improvement” in the bullet).
Regarding the location reporting, we think the existing signaling method as agreed in RAN2#115-e can be used. The following is the agreement:
RAN2 has made following agreements for UE location report.
· After AS security is established, gNB can obtain a GNSS-based location information from the UE using existing signalling method, i.e., by configuring includeCommonLocationInfo in the corresponding reportConfig. It is up to SA3 to decide whether User Consent is required before NW acquires location information from the UE in NTN.
· If accepted by SA3, if the gNB has user consent to obtain UE location in NTN, reporting of finer location information/full GNSS coordinates in RRC_CONNECTED can be supported after AS security is enabled



	RAN2 has also made following working assumption.
-	Event triggered-based UE location reporting are configured by gNB to obtain UE location update of mobile UEs in RRC_CONNECTED

	8 – China Mobile Com. Corporation
Q2:
For the potential benefit of reduction of UE measurement effort, we share the same view with Ericsson that the benefit comes from UE location report and network prediction ability, not from the new procedure.
For the potential benefit of signalling overhead and spectrum efficiency reduction, we share the same con- cern with Ericsson and ZTE as considering UE mobility, the prediction-based solution may not be feasible in long term and the overhead for RRC signalling may be large.
Q3: We are not supportive of these two procedures.

	9 – NEC Telecom MODUS Ltd.
Configured BWP switching based on satellite ephemeris information, can prevent beam failure caused by satellite moving. Furthermore, when BFR does happen, it does not require the gNB triggering UE to switch active BWP. UE measurement and reporting processing delay can be avoided as these would have ben performed when there was no data to transmit.
Configured BWP switching scheme removes the need for frequent signaling of the following:
· gNB triggers UE to switch active BWP, e.g. via DCI
· gNB triggers UE to perform L1-RSRP measurement and reporting, e.g. AP-CSI reporting via DCI; in- stead, an event triggered reporting is applied
· gNB triggers UE to switch back to previous active BWP, e.g. via DCI.

	10 – vivo Mobile Communication (S)
We agree with the benefit. Since satellite beam switching is frequent and predictable in NTN, gNB domi- nant or triggering beam switching based on ephemeris information and UE position could be a straightfor- ward solution.
However, we hesitate to introduce a new mechanism, due to the spec impact and limited time.

	11 – Nokia Denmark
Agree with Ericsson. No need to have this functionality due to the increased complexity of the feature.
Also, even that the UE may be configured with a sequence of TCI states to automatically switch to, the UE (and gNB) would need to re-assess the UE location on a regular basis to ensure that the beam sequence still represents the beams (or TCI states) that are assumed during the fly-over.

	12 – Sony Group Corporation
1) We prefer to focus on Ex. 1, where we have shown in our contribution that the UE location based beam management can achieve similar performance as L1-RSRP based beam management. In addition, the switching time can be determined by gNB. 2) Yes. 3) Yes.



	13 – InterDigital Communications
We understand the motivation of the gNB dominant beam switching but not sure about the benefit yet. Considering the the satellite beam footprint, beam switching may not occur frequently and beam measure- ment/reporting at UE may not be a big burden. Also, as mentioned by several companies, it is not an easy job to figure out the exact timing of the beam switching as each UE moves to a different direction. There- fore, although the group agrees to introduce this mechanism, we won’t have enough time to properly design the new mechanism. Given this, we prefer not to introduce gNB dominant beam switching in Rel-17.

	14 – Apple GmbH
Overall, we understand that both Ex.1 and Ex. 2 might reduce UE measurement efforts and save signaling overhead. However, this requires the accurate UE location reporting. For moving UE, it needs to report its location information frequently, which might not save the signaling overhead. Also, the support of UE location reporting is still under the confirmation of SA3. Hence, we are fine with no enhancement in this release.

	15 – FGI
Not to introduce this enhancement in Rel-17. Concerns: 1) RSRP is not effective in NTN 2) UE location may not be obtained 3) trigger event, e.g., timer, is difficult to be set (RAN2 has introduced UTC for this)
4) earth-fixed and earth-moving cells need different solutions, e.g., location-based solution.

	16 – Spreadtrum Communications
Considering the limited time, both Ex.1 and Ex. 2 should be deprioritized in R17.

	17 – Huawei Technologies France
We believe there is a need to enhance the beam management for NTN considering the distinct characteristics of beams, high satellite mobility (LEO) and specific deployment (FRF >1). We agree with the benefit in UE measrement effort and signaling overhead reduction.

	18 – Samsung Electronics Co.
We have the similar view with Ericsson, NTT DOCOMO, LGE. We think the current spec works well for NTN.



2.1.1	first round summary

There are still diverged views. The main controversial point is the claimed benefits and FL suggests that we further break this down in the second round discussion.


2.2 Bwp_InactivityTimer functionality

Although the issue of switching back to which default BWP can be avoided by disabling completely the function, there are companies suggest to discuss whether this function should still be considered in NTN-NR. Given that it is a R15 function, it is worthy discussing if this function should be supported for NTN-NR.

Please provide your views on whether the function of active BWP switching back to default BWP after timer expires should be reconsidered in NTN-NR R17?

Feedback Form 2:

	1 – Ericsson Inc.
The bwp_InactivityTimer functionalilty works well. We do not see any problem and thus there is no need for any enhancement.

	2 – DOCOMO Communications Lab.
Same view as Ericsson.

	3 – Lenovo (Beijing) Ltd
Our view is that whether switching to default BWP#0 can be based on the timer value configuration. If the network thinks falling back to BWP#0 is helpful, it can configure a limited timer value; otherwise, if the network thinks falling back is not beneficial, it can disable the function.

	4 – ZTE Corporation
No issue has been identified on this aspects from our side

	5 – Guangdong OPPO Mobile Telecom.
If the network wants to diable this function, the current spec can already support this. Here the question is how the network uses this function. From our understanding, the network may use this function when the beam layout scenario is that the BWP#0 or default BWP has a wider beam than the data BWP. On the other hand, for beam layout where default BWP is deployed with narrow beam, the function can still work, but the network may need to frequently re-configure the default BWP.

	6 – PANASONIC R&D Center Germany
We don’t see the necessity for spec enhancement. It can be up to the implementation whether to make use of such functionality in NR-NTN.

	7 – China Mobile Com. Corporation
As agreed in RAN1 #105-e, “same beam layout in BWP#0 and BWP#x (Option 1) and hierarchical beam for BWP#0 (Option 2) should be supported by the specifications for NR-NTN”.
For the above two layout options, BWP#0 is always there. Thus, the bwp_InactivityTimer functionality works well.

	8 – NEC Telecom MODUS Ltd.
In LEO scenario with earth-moving beams, due to the large propagation delay, it may no longer be feasible for the UE to fall back to the original BWP upon timer expiry. Furthermore, the satellite cell has a large coverage footprint of tens or hundreds of km, the common initial BWP can become congested or blocked if the number of users is large. With consideration on the larger cell coverage and long roundtrip time (RTT), mechanisms of configured BWP switching from a sequence of BWPs can be beneficial instead of switching back to the same initial BWP following a period of inactivity. If a UE keeps switching back to the initial BWP, prolonged delay or even RL failure may occur.
It was proposed that gNB may disable this function in NTN system by either providing a large value of timer duration or not providing the timer, in either case, the functionality of the inactivity timer is lost. The proposed solution not only keeps the functionality of the inactivity timer, but also improves the NTN system performance via autonomous BWP switching.



	9 – vivo Mobile Communication (S)
There is no necessity to consider any enhancement.

	10 – Nokia Denmark
We do not see any need for enhancements for the bwp-InactivityTimer functionality.

	11 – InterDigital Communications
As long as the network can disable the inactivity timer, there is no issue from our perspective.

	12 – Apple GmbH
We do not see the need of discussing the function of active BWP switching back to default BWP after timer expires in NTN. In NTN, BWP may be associated with coverage area, and switching back to default BWP might not work in NTN. If the inactivity timer disabling is supported, then it works for NTN.

	13 – FGI
prefer no enhancement in Rel-17

	14 – Huawei Technologies France
We share similar view with Apple that switching back to default BWP may not work for NTN. One simple solution to disable the function.

	15 – Spreadtrum Communications
No enhancement in R17

	16 – Samsung Electronics Co.
No enhancement is needed in Rel-17.



2.2.1	first round summary

There are different views on this issue. Some companies think the function is working properly in NTN but others think the function may not work. However, there is a common understanding from the group that in any case this function can be disabled by the network then the issue can be resolved. This is also aligned with the email discussion conclusion from the last RAN1 meeting. Please note that the current spec can already support disabling this function by simply not configuring the bwp_inactivityTimer and the spec clearly says that in this case the UE will not perform BWP switching to default BWP. In this sense, we don’t need any additional spec change.

RAN1 conclusion (no need to be officially endorsed)

RAN1 has a common understanding that the issue related to bwp_inactivityTimer can be resolved in R17 by simply disabling this function. No additional spec change is needed to disable this function.

2.3 Beam measurement and reporting

In the last meeting, we have reached a majority view that no enhancement is needed for beam measurement and reporting. But in this meeting we still have a number of companies suggesting potential enhancement. In this meeting, we will analyse the drawbacks with current specification and the benefits from the suggested enhancement.

Based on the latest discussion, for the case of measurement of multiple neighbor beams outside UE active BWP. The current specification supports to trigger the UE to switch from the active BWP to an inactive BWP in which a target RS corresponding to a target neighbor beam in transmitted and then UE performs the beam measurement and report the measurement result in the new BWP. Then the gNB may trigger the UE to switch back to the previous active BWP.

Latency: the required latency should cover


· UE BWP switching delay from active BWP to new BWP
· UE measurement and reporting processing delay
Signaling overhead:


· gNB triggers UE to switch active BWP, e.g. via DCI
· gNB triggers UE to perform L1-RSRP measurement and reporting, e.g. AP-CSI reporting via DCI
· gNB triggers UE to switch back to previous active BWP, e.g. via DCI
Please provide your views on

1) what concrete benefit we can gain with enhancement, e.g. in latency or in signaling overhead? or others

2) what is the enhancement solution?

Feedback Form 3:

	1 – Ericsson Inc.
Measurements on multiple RS across BWPs without BWP switching is not an essential feature for realizing the FRF>1 scenario for NTN. The feature of “beam measurement on multiple RS associated with different beams within across BWPs”, if introduced, mostly likely would be an optional UE capability. The network cannot rely on the feature for deployment of multiple beams per cell with FRF>1, as network would need to tailor the deployment to the least capable UEs.
So the following aspects need to be studied first:

· The extent of specification impact that is required to introduce measurement gaps for L1 measure- ments should be evaluated.
· Comparison between introducing measurement gaps for L1 measurements and utilizing BWP switch- ing to perform the measurements.
· UE capability for supporting L1 measurements outside active BWP



	From the observations we provided so far, it is clear that introducing any BWP measurement enhancements for NTN beam management requires careful and detailed investigation. Given limited time left for Rel- 17 work item, it appears difficult to complete such proper study. Therefore, we suggest that any BWP measurement enhancements for NTN beam management be handled in the Rel-18 scope email discussion.

	2 – Lenovo (Beijing) Ltd
We think at least there will be signaling overhead reduction and latency reduction by beam management enhancement. The signaling overhead and latency introduced by gNB triggering UE to switch active BWP and gNB triggers UE to switch back to previous active BWP can be avoided. Considering large propagation delay in NTN, this benefit is substantial.
Regarding the enhancement solution, our preference is to define some gaps for switching active BWP and determine the corresponding NZP CSI-RS resource for measurement. Meanwhile, there should also some signaling enhancement on triggering L1-RSRP measurement on multiple BWP and reporting L1-RSRP corresponding multiple BWPS. Simply adding the BWP id is workable.

	3 – PANASONIC R&D Center Germany
We share the majority view that no enhancement is needed for beam measurement and reporting for Rel-17.

	4 – Guangdong OPPO Mobile Telecom.
From our point of view, relying current spec can realize the beam measurement and reporting, but the efficiency is quite low. The main issue is that the UE needs to be triggered by the gNB to perform BWP switching back and forth and the UE may need to report the beam measurement separately for each of beam measurement. In this sense, the signaling overhead is not optimized. Also due to multiple beam reporting, the latency for obtaining a full knowledge of beam measurement at gNB side will be increased as well.
The enhancements could be 1) allow gNB to trigger a sequence of BWP switching by a single DCI to reduce the signaling overhad; and 2) allow UE to perform beam measurement results, which are performed across multiple BWPs, reporting in a single report.

	5 – China Mobile Com. Corporation
In our view, UE can perform SSB based beam measurement in BWP#0, thus beam measurement on mul- tiple RS associated with different beams within a same active BWP seems workable at least for the basic functionality of beam switching. Hence, it should at least be supported for less spec impact.

Nevertheless, beam measurement on multiple RS associated with different beams within across BWPs seems beneficial for interference management and throughput enhancement.
To support across BWP measurement, some enhancementsseem valuable for latency reduction. Neverthe- less, considering the limited time left for Rel-17 work item, we are open to thisissue.

	6 – vivo Mobile Communication (S)
Agree with the benefit.
A set of candidate beams within active or inactive BWPs could be preconfigured to the UE, which are sorted with the priority or probability to switch. Based on the ephemeris information and UE position, UE can adaptively select the several optimal beams to perform beam measurement and report, which can reduce the measurement cost.



	7 – Nokia Denmark
We share the majority view that no enhancement is needed for beam measurement and reporting for Rel-17.

	8 – InterDigital Communications
We tend to agree with that current BM and BWP switching mechanism works for NTN although it is not optimized especially for FRF>1. Without enhancement, it is expected that gNB will trigger BWP switching for the neighboring beam measurement when a UE is in beam overlapping area assuming that UE location information is available at the gNB. If UE location information is not available at the gNB, then gNB has to trigger the beam measurement and reporting frequently which could degrade UE throughput performance significantly. Therefore, we are supportive for the enhancement of beam measurement outside active BWP if time allows.

	9 – Apple GmbH
If beam measurement involves BWP switch (e.g., FRF>1), then increasing beam measurement gap to allow BWP switch could save signaling overhead and reduce measurement latency. The enhancement could be considered in Rel-17 NTN.

	10 – FGI
No enhancement in Rel-17.

	11 – Samsung Electronics Co.
No enhancement is needed in Rel-17, and if needed, those enhancements can be de-prioritized.

	12 – NEC Telecom MODUS Ltd.
We are supportive of gNB dominant beam switching. However, we share the concern with other companies on the feasibility of pure prediction based switching which would anyways require tracking UE’s location (to cater for change in speed, direction etc.) and signalling updated list of beams and time instances. In our view, UE channel condition should be taken into account for beam switching which is not possible with prediction based approach. If accurate UE location tracking is considered feasible, gNB can indicate candidate beams for measurement according to the UE’s location when the switching is necessary so that an appropriate beam can be selected for switching according to UE channel condition. In our view, this may incur less overhead as compared to signalling list of beams and switching times, particularly if lists are to be updated and signalled frequently. For reduced signalling overhead, solutions for reducing overhead in measurement reporting can be considered, such as event triggered measurement reporting. By not sending all L1 measurement reports to the gNB, sigalling overhead can be avoided. Therefore, the measurement reports should be filtered at L1 and a measurement report will only be sent to the gNB if it meets certain configured threshold criteria. The filtered L1 measurement report sent to the gNB may also act as a noti- fication for configured beam switching, thus reducing the latency caused by gNB having to act on out of date measurement reports due to the larger propagation delay in NTN.



2.3.1	first round summary

Based on the companies inputs, there is a common understanding that the current spec can support beam measurement and reporting within active BWP. When multiple beams are transmitted across different BWP, BWP switch triggering can be used to realize beam measurement and reporting. Some companies think, this is not optimized. However the enhancement does not receive majority support. Since this issue has been discussed several meetings, FL would suggest that no further enhancement for R17.

RAN1 conclusion (no need for endorsement)

No enhancement for beam measurement and reporting for NTN-NR in R17.


2.4 Beam failure recovery

InterDigital pointed out an issue for the beam failure recovery as follows:

In order to support the beam failure procedure in NTN especially when FRF>1, following issues need to be addressed:


 (
○
) (
−
)New candidate beam RS (q1) configuration with multiple BWPs.

 (
−
)Assuming that a beam is associated with a BWP, the reference signals for new candidate beams will be located in other BWPs (e.g., neighboring beams). However, current specification only supports the case where all measurement RS in q1 is located in the same active BWP.

 (
○
)PRACH transmission associated with the new beam (i.e., qnew)

 (
−
)The PRACH resource associated with beams in q1 is located in the active BWP. For FRF>1 case, a UE may need to switch to a BWP associated with qnew beam for the PRACH transmission which is not supported in current specification.

 (
○
)BFR search space (recoverySearchSpace) monitoring.

 (
○
)The BFR search space is monitored by the UE with the new beam (qnew) requested to gNB. Therefore, when a UE monitors BFR search space, the UE has to switch to the BWP associated with the new beam requested, which is not supported in the current specification.
 (
−
)The BFR search space is monitored starting from n+4 slots later when beam failure recovery request is sent in slot n. It can be optimized further by adding additional delay (Kmac)

 (
○
)PUCCH transmission with qnew

A UE has to transmit PUCCH with qnew beam starting from 28 symbols later the UE received a first PDCCH in the BFR search space. As similar to the other channel, Koffset has to be added for the timing relationship to address the large TA value. Therefore, the beam application time for PUCCH transmission with qnew beam has to be 28symbols + Koffset.


Please provide your views on

1) whether the pointed issue is a valid issue?

2) if yes, do we support enhancement in this release?

Feedback Form 4:

	1 – Ericsson Inc.
It’s sufficient to focus on time relationship enhancement of BFR discussed in 8.4.1.



	2 – Lenovo (Beijing) Ltd
Our view is that there are two deployment scenarios:
For the first scenario, beam in BWP#0 and BWP#X are same. There is a common BWP#0, and there are multiple beams can be transmitted in the common BWP#0, we think the issue pointed by IDC is not valid. As new candidate beam measurement, PRACH transmission, BFR monitoring, PUCCH can all be transmitted in BWP#0, although with a different beam.
For the second scenario, beam in BWP#0 and BWP#X are different. We think there can be an associa- tion between beam and BWP be broadcasted in SIB, so that new candidate beam measurement, PRACH transmission, BFR monitoring, PUCCH can be in the corresponding BWP.
We are fine to focus on the first scenario. We are also supportable on the association for the second scenario.

	3 – ZTE Corporation
No significant issue except for the timing is identified for this topic.

	4 – Beijing Xiaomi Mobile Software
For (1), Yes. Part of the issues can be solved by fallback to the initial BWP, as multiple beams are transmitted in the initial BWP.
For (2), considering the limited time in Rel.17, enhancement can be discussed in Rel.18.

	5 – PANASONIC R&D Center Germany
We still think it is good to decouple the BWP switching from the beam switching as the current design in TN. With the flexbile and dynamic association between BWPs and beams, the existing beam failure recovery can work.

	6 – China Mobile Com. Corporation
As discussed in AI 8.4.1, in our view, if UE location report is supported in RAN2 and SA3, robust beam switch can be achieved based on network prediction. For example, gNB may configure two CORESET in common BWP#0. When the gNB recognizes that a UE is going to the overlapped coverage region of two adjacent satellite beams, it may associate one CORESET with old beam, and one CORESET with new beam. In this case, BFR seems no further needed as a backoff mechanism for beams switch.
Thus, we suggest to postpone the discussion on enhancing BFR timing relationship to wait for more progress on UE location report in RAN2.

	7 – vivo Mobile Communication (S)
No necessity to discuss the beam failure procedure before the beam management mechanism of NTN sce- narios has some clear conclusion and progress. We should focus on these current issues and try to make progress, and not introduce new issue to expand left time.

	8 – Nokia Denmark
It appears to us that the problem being discussed here arises from introducing FRF>1 and attempting to create solutions to solve problems that arise from performing this configuration. If FRF>1 is needed, it could be implemented using different cells and handovers to address. For this, we have an existing framework. Hence, no need to provide enhancements in Rel-17.



	9 – InterDigital Communications
As indicated in our tdoc, the current BFR doesn’t work for FRF>1. It is interesting to hear that BFR timing relationship is the only essential issue we need to address in Rel-17. From our perspective, BFR timing relationship issue is just a small piece of the BFR mechanism and it works without change in most case.
Our question was whether we need BFR enhancement in Rel-17 as a whole and not try to optimize a small piece as it is just a low hanging fruit. There is no point to optimize BFR timing relationship only if the spec doesn’t allow to measure new candidate beam outside active BWP and monitor recovery search space outside active BWP when FRF>1.
Some company argue that if FRF>1 is needed, we can simply assign a separate PCI. It is common under- standing that we only support one-to-one mapping between beam and PCI for FRF>1? If that is the case, we can make RAN1 conclusion as that way and no further discussion seems to be needed even for the beam management because all the issue for BM now is for the case with FRF>1 when one PCI is associated with multiple beams.

	10 – Apple GmbH
The first two issues and the third issue (first bullet) are particularly related to FRF>1 and BWP switching during BFR procedure. As pointed out by Lenovo, the issues may not be valid in the first scenario when beams in BWP #0 and BWP#X are same and no BWP switching is needed during BFR procedure. For the second scenario when beams in BWP #0 and BWP #X are different, we think this issue may exist and we are open for further discussion/investigation in Rel-17. If possible, we think they could be discussed together with Section 2.3 (beam measurement and reporting), since the issues are naturally the same.

On the other hand, we note the third issue (second bullet) and the fourth issue are not restricted to FRF>1. Even in FRF=1, these two issues exist. Furthermore, these two issues could be addressed as part of time relationship enhancement framework in AI 8.4.1.

	11 – FGI
1) Yes 2) Rel-17 may not complete all BFR’s features for NTN to acheive its full potential, but AI 8.4.1 may be a good start.

	12 – Huawei Technologies France
The enhancement on BFR can focus on the timing relatioship.



2.4.1	first round summary

Based on the companies inputs, there are main three views:

1) focus on timing relationship for BFR enhancement in 8.4.1;

2) no major issue identified and for new beam measurement issue, the network can choose to deploy one beam per PCI.

3) the BFR mechanism as a whole is not working for FRF>1 and multiple beams per PCI case.

FL thinks that even agreement is not easily achieved, it is important at this stage to know what we will end up with if we don’t have any agreement on the enhancement. Thus, in the second round discussion, we will look

at different cases to confirm if the system is broken or if there is any deployment restrictions for R17.


2.5 [bookmark: Polarization_signaling_per_SSB/beam]Polarization signaling per SSB/beam

In RAN1#106-e meeting, the following agreements were reached. Agreement:
When polarization signalling is present in SIB


 (
−
)SIB indicates DL and/or UL polarization information using respective polarization type parameters to indicate: RHCP or LHCP or linear
– FFS: whether polarization signaling is per SSB
There is a majority number of companies supporting polarization signaling per SSB to enable different SSB beam with different polarization modes.

Please provide your views on the following suggested proposal proposal 1:
For polarization signaling in SIB, support per SSB polarization indication.

Feedback Form 5:

	1 – Ericsson Inc.
This should be jointly discussed with the topic on multiplexing aspect. Currently, the agreement is that SIB indicates DL and/or UL polarization information using respective polarization type parameters to indicate: RHCP or LHCP or linear.

What if in particular cell / SSB beam, the network would like to use both e.g., RHCP and LHCP?

Note that this does not mean UE has to support both, but network may want to use RHCP to communicate with a set of UEs and LHCH to communicate with another set of UEs in order to increase system capacity and spectral efficiency.

	2 – DOCOMO Communications Lab.
In our understanding, companies assume that inter-beam interference can be mitigated by using different polarization per beam, which is a kind of “Polarization Reuse Factor > 1”.   Under this understanding, we would like to ask a question of how to consider different polarization capabilities among UEs in this scenario. For example, UE supporting only linear polarization can have good performance under SSB beam with linear polarization, while the UE will face the issue of poor communication quality under SSB beam with LHCP/RHCP. It is unclear for us whether such a scenario is really typical in actual deployments.
If PRF > 1 is a typical scenario, we are fine with the proposal.



	3 – Lenovo (Beijing) Ltd
We support per SSB polarization indication.

	4 – LG Electronics Inc.
Support the proposal.

	5 – Beijing Xiaomi Mobile Software
Support Proposal 1.

	6 – ZTE Corporation
Although we are fine to associate the polarization per SSB, regarding the indication, we should focus on the detailed signaling design, i.e., how to indicate the polarization per SSB. In our view, information for all SSBs can be indicated in one signaling.

	7 – PANASONIC R&D Center Germany
We support the proposal 1.

	8 – Guangdong OPPO Mobile Telecom.
we support this proposal

	9 – China Mobile Com. Corporation
Support the proposal.
In our view, if polarization re-use is supported (e.g., to support FRF = 4), at least SSB-specific polarization signalling indication is needed.

	10 – vivo Mobile Communication (S)
Support the proposal.

	11 – Nokia Denmark
Do not support the proposal. Introducing per-SSB indication of the polarization would have several impli- cations:
1) The system information overhead will increase
2) Polarization re-use will require that all UEs in the cells are supporting both LHCP and RHCP (and not just allowing it to be a UE capability). If such polarization reuse is implemented in a cell, how would a UE which is only supporting linear polarization be able to distinguish the two re-used transmissions? Also, for UL transmissions from the UE side, the gNB would not be able to separate a linear polarized UE’s transmission from a UE that is using RHCP or LHCP. Could somebody please how this would be possbible?
3) We are not certain that the satellites will be able to switch polarization on a per-symbol level (as the SSBs transmitted would be using different polarizations). And if the different polarizations are transmitted using separate antennas, it would double the load on the feeder link (one connection for each polarization). Are we sure that there is sufficient capacity on the feeder link for such aspects?



	12 – Sony Group Corporation
We support this proposal, UE awareness of SSB polarization can also improve the robustness of beam management. In addition, we also think the scenario that the support both polarization for each SSB beam as Ericsson mentioned is relevant case and should also be covered under SSB polarization indication signaling.

	13 – Apple GmbH
We support the proposal.

	14 – FGI
Prefer no enhancement in Rel-17. It is unclear whether polarization shall be per SSB or per BWP.

	15 – Huawei Technologies France
support

	16 – Spreadtrum Communications
Support the proposal.



2.5.1	first round summary

Proposal 1 was agreed in the GTW 10/13. The discussion of this section is closed.


2.6 [bookmark: Polarization_signaling_via_UE-dedicated_]Polarization signaling via UE-dedicated RRC

In last meeting, we have extensive discussions on the UE-dedicated RRC signaling for polarization information. The discussed used cases are 1) for RRM measurement, the UE-dedicated RRC signals the polarization information of the non-serving cell. 2) for handover, the handover message includes the polarization information of the target cell.

Please provide your views on the following proposals Proposal 2:
Support polarization signaling for target serving cell in handover command message. Proposal 3:
Support polarization signaling for non-serving cell in RRM measurement configuration.

Feedback Form 6:

	1 – Ericsson Inc.
These should be naturally supported, as the RRC signaling framework allows network to provide such type of information via dedicated signaling such as during HO procedure.



	2 – Lenovo (Beijing) Ltd
We support polarization signaling in UE-specific RRC signaling.

	3 – LG Electronics Inc.
At least for proposal 2 can be upto RAN2, since it is related to HO procedure

	4 – Beijing Xiaomi Mobile Software
Support Proposal 2 and 3. Similar with serving cell, the polarization should be SSB associated.

	5 – ZTE Corporation
We are supportive of this part.

	6 – PANASONIC R&D Center Germany
We support the proposals 2 and 3.

	7 – Guangdong OPPO Mobile Telecom.
support proposal 2 and 3

	8 – China Mobile Com. Corporation
Support proposal 2 and 3.

	9 – vivo Mobile Communication (S)
Fine with the proposal 2 and proposal 3. Furthermore, NTN specific SIB can be considered to carry the polarization signaling for target serving cell and non-serving cell.

	10 – Nokia Denmark
We would prefer to leave this to RAN2.

	11 – Sony Group Corporation
Sony: We support Proposal 2 and 3.

	12 – FGI
support proposal 2 and 3. at least support proposal 2 for not breaking the current spec.

	13 – Huawei Technologies France
support




2.6.1	first round summary

Proposal 2 and 3 were agreed in the GTW 10/13. The discussion of this section is closed.

2.7 Polarization multiplexing

Last meeting there was a proposal on the polarization multiplexing. In this meeting, there are several contributions suggesting the polarization multiplexing scenario should be supported.

Please provide your views on the following proposal Proposal 4:
Support polarization multiplexing scenario

Note: polarization multiplexing means that a network may transmit/receive multiple streams in a
time-frequency resource with different polarization types, where the multiple streams may target/from a same UE (intra-UE polarization multiplexing) or different UEs (inter-UE polarization multiplexing).

Feedback Form 7:

	1 – Ericsson Inc.
Polarization multiplexing should be supported. This is a practical scenario, which has been in use in existing satellite communication systems.

	2 – DOCOMO Communications Lab.
In our view, RAN1 did not have sufficient discussions on intra-UE/inter-UE polarization multiplexing so far. We are not sure we can agree this without sufficient discussions. Considering the remaining time, we suggest to drop this from Rel-17.
(BTW, this discussion is for each beam when each beam covers different area and uses different polarization, is it correct?)

	3 – Lenovo (Beijing) Ltd
We support polarization multiplexing.

	4 – ZTE Corporation
What‘s the expected spec impact? does the UE need to following the guidance on polarization information to receive the corresponding data? If so, it is may not be applicable to all UEs and current, the indicate the information is just to inform the implementation at satellite side.

	5 – PANASONIC R&D Center Germany
Support proposal 4.

	6 – Beijing Xiaomi Mobile Software
The scenario of inter-UE multiplexing can be supported via gNB implementation, while more clarification needed for the intra-UE case. Is it CA or dynamic polarization indication for higher throughput? Consid- ering the limited time in Rel.17, we suggest postpone the discussion on intra-UE multiplexing in Rel.18.

	7 – Guangdong OPPO Mobile Telecom.
we support this proposal



	8 – China Mobile Com. Corporation
We have the same concern with DoCoMo that we can’t agree this without sufficient discussions.
In our view, if there is only one polarization per SSB, and if SSB-specific polarization signalling indication is supported, polarization multiplexing can be naturally realized.
If additional spec impact is expected, it should be clarified.

	9 – vivo Mobile Communication (S)
Not support polarization multiplexing transmission for NR-NTN in Rel-17, due to limited time and insuf- ficient discussion, which can be considered in future release.

	10 – Sony Group Corporation
We think polarization multiplexing is a important use case and thus it should be supported in Rel-17.

	11 – InterDigital Communications
We share the similar view with other companies that we don’t support the proposal as we have only one meeting left to finalize Rel-17 and no sufficient discussion for this topic yet.

	12 – Apple GmbH
The support of polarization multiplexing requires dynamic signaling on the polarization information and UE to support dynamic polarization switching. Due to time limitation, we think this scenario should be deprioritized.

	13 – FGI
prefer continuing this in Rel-18. It is good to have, but lack of study and discussion in Rel-17.

	14 – Huawei Technologies France
support

	15 – Samsung Electronics Co.
It is not clear the benefit of the multiplexing. It seems it is up to the gNB implementation.



2.7.1	first round summary

Some companies still think the discussions are not sufficient to agree with the proposal. Also some concerns are being raised for lack of information about the potential spec impact.

FL thinks that it would be more constructive if the proposing companies can provide more details on the spec impact. While the opposing companies can point out clear technical issue of having this scenario. So that we can further discuss how to resolve the issue. With this summary, FL invites the group to further discuss the issue, if any, based on the provided spec change to support this scenario.

2.8 [bookmark: UE_Polarization_capability_reporting]UE Polarization capability reporting

Given the UE polarization capability reporting is mainly motivated to enable polarization multiplexing scenario, it is suggested to come back to this discussion after the decision of section 2.7 is made.

Feedback Form 8:

	1 – PANASONIC R&D Center Germany
The moderator mentions that polarization capability reporting is mainly motivated to enable polarization multiplexing. But, we think polarization capability reporting is beneficial for polarization reuse as well. UE reporting of UL polarization capability would allow gNB to schedule UEs appropriately with taking availability of inter-beam/cell interference mitigation by different polarizations into account.

	2 – Nokia Denmark
OK to wait with this aspect.

	3 – Sony Group Corporation
We are fine to discuss this point later. But in general, we think the UE polarization capability would be needed anyway since there are different polarization implementations. Network can use those this capabil- ity to avoid polarization mismatching.

	4 – FGI
Agree. For RRM, NTN relies on prediction rather than RSRP measurement due to no near-far effect. Having UE’s polarization capability would help NW predict better, e.g., whether a target cell’s polarization can be supported by a serving UE.



2.9 PRACH enhancement

Samsung observed that a GNSS-aware UE can determine the time and frequency pre-compensation that it should apply when transmitting a PRACH preamble, which improves preamble detection performance for all GNSS-aware UEs. The PRACH guard time for GNSS-aware UEs can be smaller than the PRACH guard time for GNSS-challenged UEs. If PRACH preamble transmissions from GNSS-aware UEs do not interfere with PRACH preamble transmissions from GNSS-challenged UEs, preamble detection performance for all
GNSS-challenged UEs improves. Samsung propose that gNB can assign separate PRACH resources to GNSS-aware UEs and GNSS-challenged UEs.

Baicells proposes to increase the SCS of the preamble to resolve the issue of residual frequency offset. Moreover, extended CP is proposed to absorb the timing error.

Qualcomm proposes transmit diversity for PRACH transmission with format 2, where the antenna switching is applied for the first half and the second half of the PRACH. The simulation shows about 2 dB gain at 1% miss detection rate.

Please provide your views on the pointed issue and whether PRACH enhancement is needed in this release.

Feedback Form 9:

	1 – Ericsson Inc.
With UE precompensation on timing and frequency, there is no issue in PRACH and accordingly there is no need for any PRACH enhancement.

	2 – Guangdong OPPO Mobile Telecom.
we think at this stage, the pointed issue is not critical thus no enhancement is needed.

	3 – Nokia Denmark
Agree with Ericsson that there should be no need for PRACH enhancements (we even dropped our earlier proposals in this domain for the sake of progress).

	4 – FGI
This issue can be closed. Some good discussions have been done and concluded in Rel-16 SI.



[bookmark: first_round_summary]2.9.1	first round summary

It is clear that the PRACH issue is not confirmed by the group. FL summarizes that when the UL synchronization is still working in time and frequency domains, the PRACH should be received properly by the network.

RAN1 conclusion (no need for endorsement)

When UL synchronization is working properly in time and frequency domains, RAN1 does not identify there is an issue for PRACH reception. Thus, no enhancement is needed for NTN-NR in R17.


3 [bookmark: second_round_discussion][bookmark: gNB_dominant_BWP_switching_based_on_pred]second round discussion
3.1 gNB dominant BWP switching based on prediction

Take Ex. 1 as example, we try to further break down the benefits:

The procedure requires UE providing location information to gNB. Then the gNB can predict a sequence of beams based on the received UE location information and the beam topology, as well as predict a sequence of time instance for the UE to switch sequentially according to the configured sequence of beams.

This procedure may allow UE to avoid beam measurement, which is beneficial in particular for the multiple-beam per PCI case with FRF>1. This avoids UE from performing BWP switching for beam measurement and reporting. This also avoids gNB from triggering UE to perform BWP switching for beam measurement and reporting.

With the above examples, we can list the benefits such that

1) benefit on UE measurement and reporting effort saving.

2) benefit on signaling overhead as the gNB does not need to trigger the UE every time it performs beam switch.

On the other hand, the opposing companies provided the following arguments

regarding 1), the gNB can trigger the UE to perform BWP switch or beam switch based on UE location. In this regards, the gNB does not need to request UE to perform beam measurement and reporting. To this end, it can also achieve the same benefit 1).

In the second discussion, please provide your views on

Q1: do you agree that by gNB implementation, we can also achieve similar benefit to 1) with current spec. Q2: please comment whether the benefit 2) can also be achieve with current spec?
Q3: to proposing companies, is there any other benefits that can justify the need for new procedure?

Feedback Form 10:

	1 – Ericsson Inc.

· Q1: agree - gNB implementation can handle this.
· Q2: as we stated in the first round of discussion, we don’t agree with this benefit of signaling overhead reduction. The proposed new procedure involves a lot of RRC signaling. In the end, it may well be that the overhead is increased rather than saved, compared to DCI based beam switch. Because if a UE is scheduled, the network will anyway need to send DCI to the UE and change beam for the UE when deemed appropriate. The DCI signaling comes free and there is no additional overhead.

	2 – DOCOMO Communications Lab.
Q1: Agree.
Q2: Same view as Ericsson.

	3 – Samsung Electronics Co.
Q1: Agree.
Q2: Same as Ericsson.

	4 – NEC Telecom MODUS Ltd.
We are supportive of BWP/beam switching based on prediction. However, we share the concern with other companies on the feasibility of pure prediction based switching which would anyways require tracking UE’s location (to cater for change in speed, direction etc.) and signalling updated list of beams and time instances. In our view, UE channel condition should be taken into account for beam switching which is not possible with prediction based approach. If accurate UE location tracking is considered feasible, gNB can indicate candidate beams for measurement according to the UE’s location when the switching is necessary so that an appropriate beam can be selected for switching according to UE channel condition. In our view, this may incur less overhead as compared to signalling list of beams and switching times, particularly if lists are to be updated and signalled frequently. For reduced signalling overhead, solutions for reducing overhead in measurement reporting can be considered, such as event triggered measurement



	reporting. By not sending all L1 measurement reports to the gNB, sigalling overhead can be minimized. The measurement reports would be filtered at L1 and a measurement report will only be sent to the gNB if it meets certain configured threshold criteria. The filtered L1 measurement report sent to the gNB may also act as a notification for configured BWP switching, thus reducing the latency caused by out of date measurement reports due to the larger propagation delay in NTN.

	5 – Nokia Denmark
Q1: Agree.
Q2: Same view as Ericsson.

	6 – LG Electronics Inc.
Q1: Agree.
Q2: Same as Ericsson.

	7 – China Mobile Com. Corporation
Q1: Agree if UE position can be reported to the network. Q2: Same as Ericsson.

	8 – InterDigital Communications
Q1: Agree
Q2: similar view with Ericsson

	9 – Sony Group Corporation
Q1: We see the question from the other side, where our analysis shows that the new procedure (UE location based beam management) can achieve similar performance as current beam management methods.
Q2: We think the main benefit we are trying to achieve here is the reduction on L1 signaling overhead (e.g., RSRP reporting) and UE RSRP measurement effort, and we think such a benefit can not be achieved by current spec.
Maybe the critical question should be discussed here is whether such a benefit can be achieved with pre- dictive beam switching in which the gNB commands the beam switching via DCI (as commented by NEC)? Given the wide footprint of beams and the relatively slow movement of UEs in NTN network, we believe it can.

	10 – PANASONIC R&D Center Germany
Q1: We agree that by gNB implementation less frequent reporting can be configured to the UE to save the measurement and reporting effort. Nevertheless, as mentioned by NEC, if gNB can use UE location information to configure a set of small number of candidate beams for UE to measure or to trigger the reporting, the saving in UE measurement and reporting can be further improved.
Q2: Regarding the comments from Ericsson for the beam switching overhead, its our understanding that the proposal is not targeted for saving the PDSCH beam switching signalling overhead using DCI. Rather, we should keep in mind that beam switching is not just for PDSCH using DCI, but also for example for CORESET (PDCCH), which is performed by MAC CE. By using the proposal, such overhead can be reduced.
Another point is for earth moving cell/beam scenarios, the beam switching is actually caused by the satellite movement itself, and the UE movement can be ignored because it contributes trivially to the determination



	of the relative position between UE and satellite. Once the UE initial position is known to the network, the beam switching pattern can be configured by RRC at once (assuming LOS). Therefore, comparing to frequently MAC CE activation of CORESET beams, the overall signalling overhead can be saved.

	11 – Apple GmbH
Q1: We agree that gNB implementation may achieve the similar benefit on UE measurement and reporting effort saving.
Q2: We think the benefit of signaling overhead may not be achieved with current spec. Beam switching is not only for PDSCH using DCI, but also for CORESET (PDCCH) using MAC CE. The signaling overhead for CORESET may be reduced with the new procedure. However, this requires UE’s location reporting, which is still under SA3 confirmation. Hence, we are fine of no enhancement in this release.

	12 – ZTE Corporation
Q1: we agree that the implementation-based solution can achieve the benefits to reduce the overhead for measurement and report. But regarding the signalling part, compared to the per UE indication, there is still room to further save the overhead via common signalling from system perspective.
Q2: via implementation with UE reporting or UL measurement gNB side to make the proper decision on scheduling. Then, simultaneous operation on beam switching can be done.



3.1.1	second round summary

Based on the collected views, we still don’t have consensus on using gNB implementation based on current spec, the same benefit can be achieved. The arguments are provided by NEC, Sony, Panasonic, Apple. In next meeting, companies are encouraged to submit contributions to this topic.


3.2 [bookmark: Bwp_InactivityTimer_functionality]Bwp_InactivityTimer functionality

do you agree with the following conclusion?

RAN1 conclusion (for group common understanding and no need to be endorsed)

RAN1 has a common understanding that the issue related to bwp_inactivityTimer can be resolved in R17 by simply disabling this function. No additional spec change is needed to disable this function.

Feedback Form 11:

	1 – Ericsson Inc.
We support to close this topic.

	2 – DOCOMO Communications Lab.
Support.

	3 – Lenovo (Beijing) Ltd
Support



	4 – Samsung Electronics Co.
Support to close this.

	5 – NEC Telecom MODUS Ltd.
We do not support to disable the bwp_InactivityTimer in NR-NTN.
The functionality of this timer should not be lost in NTN system, furthermore, it can be combined with NTN location based BWP switching. UE may be configured with a set of default BWPs and switch to the next BWP in the set of BWP#0 for fallback. The inactivity timer based BWP switching ensures default BWP switching is carried out at a time when there is no data traffic, which would improve reliability and reduce sigalling overhead.

	6 – NEC Telecom MODUS Ltd.
By performing default BWP switching via the bwp_InactivityTimer in line with earth-moving in LEO, Beam Failure Recovery can be minimized.

	7 – Nokia Denmark
We support closing this topic without making any changes to the bwp_InactivityTimer functionality.

	8 – LG Electronics Inc.
Support to close this topic.

	9 – China Mobile Com. Corporation
Support to close this topic.

	10 – vivo Mobile Communication (S)
Support to close this topic

	11 – InterDigital Communications
Support

	12 – Sony Group Corporation
Support

	13 – PANASONIC R&D Center Germany
Support

	14 – Apple GmbH
We support the conclusion.

	15 – ZTE Corporation
support



3.2.1	second round summary

There is a majority view to support disabling bwp_inactivityTimer function. While there is still concern from NEC. In next meeting, we can continue discussing the following proposal from NEC:

”The functionality of this timer should not be lost in NTN system, furthermore, it can be combined with NTN location based BWP switching. UE may be configured with a set of default BWPs and switch to the next BWP in the set of BWP#0 for fallback. The inactivity timer based BWP switching ensures default BWP switching is carried out at a time when there is no data traffic, which would improve reliability and reduce sigalling overhead.”


3.3 [bookmark: Beam_measurement_and_reporting]Beam measurement and reporting

do you agree with the following conclusion? RAN1 conclusion (no need for endorsement)
No enhancement for beam measurement and reporting for NTN-NR in R17.

Feedback Form 12:

	1 – Ericsson Inc.
We support to close this topic in Rel-17.

	2 – DOCOMO Communications Lab.
Support.

	3 – Lenovo (Beijing) Ltd
Although we prefer enhancement for beam measurement and reporting, we can accept this conclusion for sake of progress considering limited time in R17.

	4 – Samsung Electronics Co.
Support

	5 – Nokia Denmark
Support

	6 – LG Electronics Inc.
Support

	7 – China Mobile Com. Corporation
Support.

	8 – vivo Mobile Communication (S)
Fine with the conclusion



	9 – InterDigital Communications
Ok with the conclusion

	10 – PANASONIC R&D Center Germany
Support.

	11 – Apple GmbH
Considering the time limitation in R17, we can accept this conclusion, although we still prefer enhancement of beam measurement and reporting when beam measurement involves BWP switching.

	12 – ZTE Corporation
support



3.3.1	second round summary

There is a clear majority view to support closing this topic. FL announces that this topic is closed for NTN-NR R17.


3.4 [bookmark: Beam_failure_recovery]Beam failure recovery

In the second round discussion, let’s check what if the enhancement is not supported?

The pointed issue is that for multi-beam per PCI with FRF>1, once the beam failure is detected, the new candidate beams are transmitted in outside active BWP. Thus, the UE cannot perform new candidate beam selection. Note that this is different from the beam measurement and reporting issue in section 2.1 as the new candidate beam measurement is event-triggered and may not be easily controlled by gNB.

There may be several solutions to resolve this issue:

solution 1 (proposed by Nokia) is that the gNB may select to deploy single-beam per PCI case so that it turns resolves the issue via RRM and handover procedure. This implies that there is a limitation for the network deployment.

solution 2 (proposed by Ericsson in 2.1) is that the gNB may predict the beam change based on UE location information and directly triggers the UE to change the beam and the same time the BFR function is disabled.

solution 3 (legacy solution) is that in this case the gNB disables the BFR function and the UE will go through RLF procedure.

Regarding the deployment restriction, it seems that solution 2 and solution 3 are not restricted by a certain deployment scenario. Thus, we can say that for NTN-NR R17, there is no deployment restriction and the system is still working without enhancement. But the BFR function may need to be disabled for scenario with multi-beam per PCI with FRF>1.

Please provide your views on the above analysis.

Feedback Form 13:

	1 – Ericsson Inc.
In line of Solution 2, network can proactively change the beam for the UE to avoid UE triggering BFR. In any event, we agree that the system works well without any enhancement. Thus, we support to close this topic in Rel-17.

	2 – Lenovo (Beijing) Ltd
Our view is that based on rough UE location(based on RSRP reporting, TA reporting, UL signal detection, etc), gNB can trigger the UE to perform BWP switching to common BWP#0 when the UE is near the overlapped area, so that beam switching and BFR can all be performed on BWP#0. If BFR is not successful, fallback to RLF can be considered as solution 3.

	3 – Nokia Denmark
We would be supportive of Solution 3 (no changes to current specifications)

	4 – vivo Mobile Communication (S)
Solution 3 is preferable.

	5 – InterDigital Communications
Not sure what is the intention of this question but we agree that solution 2 and solution 3 can handle the situation when beam failure happens in NTN scenario since beam failure doesn’t occur frequently due to large beam footprint and RLM/RLF is used as a solution for the case when one PCI associated with a beam. BUT, these solutions applies for both FRF>1 and FRF=1 cases. Therefore, the conclusion shouldn’t be limited to FRF>1 case.

	6 – PANASONIC R&D Center Germany
We agree the above FL analysis on Solutions 1,2 and 3. No further enhancement is needed for Rel-17.

	7 – Apple GmbH
We support Solution 3 for the scenario of multi-beam per PCI with FRF>1.

We do not agree the conclusion is extended to the support of BFR for other scenarios (e.g., FRF=1). In order to support BFR for other scenarios, only timing relationship for BFR needs to be enhanced, which can be done as part of the timing relationship enhancement framework in AI. 8.4.1.

	8 – ZTE Corporation
Either implementation-based solution to avoid the BFR or following the same behavior with additional BWP switching is still available.



3.4.1	second round summary

Reply to InterDigital: the issue was raised in particular for FRF>1 with multi-beam per PCI case. Therefore, FL tried to trigger the discussion about whether the system is still functioning in this case or whether this deployment case is restricted in NTN-NR R17. To FL’s understanding, FRF=1 does not have issue and

naturally the above 3 solutions can be applied for FRF=1 case.

Based on the collected views, it is clear that majority agrees that with above 3 solutions, the system works well. Thus, there is no enhancement needed in NTN-NR R17.

Please also notes the following two things

1) these 3 solutions are naturally supported by the current spec regardless of deployment scenarios and which solution to use is up to network decision.

2) these 3 solutions do not touch BFR procedure, it implies that the BFR function may be disabled for certain scenarios.


3.5 [bookmark: Polarization_multiplexing]Polarization multiplexing

In the second round discussion, we should focus on the potential spec impact for intra-UE polarization mux and inter-UE polarization mux, respectively.

Please comment on the potential spec impact for

1) inter-UE polarization mux

2) intra-UE polarization mux.

Feedback Form 14:

	1 – Lenovo (Beijing) Ltd
Our view is that if the polarization is associated with a RS in legacy release, scheduling/measurement/re- porting for intra/inter-UE multiplexing may be workable based on legacy mechanism.

	2 – Nokia Denmark
Intra-UE polarization is only feasible if the UE will support both LHCP and RHCP. Are we really sure that we are targeting such a functionality? To our understanding, this would be a corner case with little UE support, which will in turn ensure that networks will not implement this either. No need for having ”paper features”.

	3 – Nokia Denmark
Additionally, it should be understood that inter-UE polarization multiplexing will only be feasible if no UEs are using linear polarized antennas, as the receiving antenna of the UE in case of linear polarized antenna would get full interference from the secondary polarization. And the situation for UL will be similarly bad for the gNB, as a UE transmitting with linear polarization will cause interference to the non-serving polarization.

	4 – vivo Mobile Communication (S)
Not supportive for polarization multiplexing Rel-17 NR-NTN, which can be considered in future release.



	5 – Beijing Xiaomi Mobile Software
We think 1) can be performed via gNB implementation, no spec. impact. 2) at least require UE polarization capability reporting and dynamic polarization indication. we think 2) can be considered in future release due to the limited time in Rel.17.

	6 – Sony Group Corporation
1) For inter-UE polarization, the main spec impact is that gNB needs to know the polarization mode that UE can support. So that gNB can schedule UEs with orthogonal polarization on the same time frequency resources. Basically, only UE capability reporting of polarization would be needed.
Optionally, for the UE that can support more than one polarization mode, gNB should be able to indicate to the UE which polarization it should use in each case. This can be done via DCI for example.
2) For intra-UE polarization, the gNB needs to know if the UE can support two streams on two orthogonal polarizations. Therefore, it will also require a UE capability reporting on polarization.
In overall, support intra or inter UE multiplexing does not mean that it is mandatory for UE and/or gNB to do so all the time, it is up to the network to configure the time frequency resources based on the UE polarization capabilities that it serves. The gNB does not necessarily have to configure such an operation, but it does offer a chance for the gNB to optimize the network performance for the UEs with proper polarization and benefit from more advanced UE implementations.

	7 – PANASONIC R&D Center Germany
The legacy mechanism for SU/MU-MIMO would work by associating polarization (RHCP/LHCP) and RS port for DL and associating polarization(RHCP/LHCP) and TPMI for UL. The associations can be pre-defined in the spec or configured by RRC signaling.

	8 – Apple GmbH
The dynamic signaling of polarization will require specification modification (e.g., DCI fields update, UE’s polarization capability reporting, etc)

Also, we do not think the polarization needs to be dynamically adjusted at least in R17 due to the lack of the amount of UE support.

	9 – ZTE Corporation
To enable the potential multiplexing, the only thing needed to do is to enable the UE’s report on polarization capability. Others can be up to gNB’s scheduling.



3.5.1	second round summary

Based on the collected views, there is no consensus on supporting polarization multiplexing. While the following potential spec impacts were pointed by the proponents:1

1) UE polarization capability reporting

2) RS and polarization association

3) DCI indication for polarization mode

On the other hand, opposing companies raised a concerns:

1) intra-UE polarization multiplexing is not practical as it requires majority UE in the cell have LHCP and RHCP capability.

2) inter-UE polarization multiplexing is feasible only if no UE is using linear polarization.

It is not possible to reach consensus in this meeting, and FL suggests the companies to provide contributions in the next meeting based on the above summary and also consider the concerns raised by opposing companies.


3.6 [bookmark: PRACH_enhancement]PRACH enhancement

Do you agree with the following conclusion RAN1 conclusion (no need for endorsement)
When UL synchronization is working properly in time and frequency domains, RAN1 does not identify there is an issue for PRACH reception. Thus, no enhancement is needed for NTN-NR in R17.

Feedback Form 15:

	1 – Ericsson Inc.
We support to close this topic.

	2 – DOCOMO Communications Lab.
Support.

	3 – Samsung Electronics Co.
Agree

	4 – Nokia Denmark
Agree

	5 – LG Electronics Inc.
Support

	6 – China Mobile Com. Corporation
Agree.

	7 – vivo Mobile Communication (S)
Agree

	8 – InterDigital Communications
Agree



	9 – Beijing Xiaomi Mobile Software
Agree

	10 – Sony Group Corporation
Agree

	11 – Apple GmbH
Agree

	12 – ZTE Corporation
Agree



[bookmark: second_round_summary]3.6.1	second round summary

There is a clear majority view to support closing this topic. FL announces that this topic is closed for NTN-NR R17.
