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1 Introduction
This document collects the email discussions for AI 8.4.4 assigned by Chairman for

[107-e-NR-NTN-04] Email discussion/approval on other enhancements including list of topics to specify if
beneficial and needed with checkpoints for agreements on November 15 and 19 – Hao (OPPO)

2 Discussions

2.1 [CLOSE] issue 1: gNB dominant BWP switching based on prediction

2.1.1 Background

In RAN1#106bis-e meeting, we have discussed the two potential procedures

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
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− 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.

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.

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

2.1.2 Tdoc analysis

In this meeting, minority contributions support this feature. Among them, NEC, Panasonic, Sony suggest to
support gNB configures a sequence of beams and the beam swithing can be based on timers. Moreover,
Panasonic commented on the argument ‘when there is a need for UE scheduling, gNB will still schedule a UE
via DCI and then it will at the same time trigger beam switching so that the signalling overhead is not
practically increased.’ Panasonic thinks that there is beam switching needed for CORESET which is triggered
by MAC-CE. Thus, with the new procedure, at least the overhead signalling can be achieved on the
CORESET beam switching.

On the other hand, there is a majority of the contributions suggest to conclude no further enhancement is
needed on this aspect.  

2.1.3 FL Assessment

In FL understanding, when gNB triggers a BWP switching for a UE, the CORESET beam will be changed
accordingly and the new beam follows the CORESET configuration in the new BWP. This may be the typical
use case where FRF>1 is a considered deployment scenario.

2.1.4 [CLOSE] 1st round FL proposal for issue 1

FL suggest to agree on the following proposal

Initial Proposal to issue 1:

Conclusion:

No consensus on the enhancement to support gNB dominant BWP switching based on prediction in NTN-NR
R17.
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Feedback Form 1:

1 – Ericsson Inc.

We support FL’s proposal to conclude no consensus on this topic in Rel-17.

2 – Apple GmbH

We support FL’s proposal.

Here, the reporting of UE location is still under SA3 confirmation, and we do not make further agreements
based on UE location reporting. 

3 – Lenovo (Beijing) Ltd

We are fine with moderator’s proposal.

4 – ZTE Corporation

Although we prefer to further refine the signaling overhead for indication, it’s fine to conclude this topic
without enhancement in Rel-17.

5 – vivo Mobile Communication (S)

Support the proposal to conclude this issue without enhancement.

6 – PANASONIC R&D Center Germany

As analyzed in our tdoc, we think such enhancement is beneficial. However, we are ok not to pursuit such
feature in Rel-17 due to lack of time.  

7 – Guangdong OPPO Mobile Telecom.

we are fine with this proposal

8 – Nokia Denmark

We are OK with FL proposal

9 – Sony Group Corporation

We would like to reiterate that the gNB preconfigured beam switching (based on UE location/timer) can
help to reduce the L1-signalling overhead while the performance can be achieved similar to the RSRP based
beam switching. However, considering this is the last RAN1 meeting, we respect the majority view and
accept the FL’s proposal for Rel-17.

10 – Huawei Technologies France

We share similar view with ZTE and Panasonic. However, given the current situation, it is better to focus
on completing the basic functionality of NTN. Therefore, we are fine with the conclusion from the FL.

11 – China Mobile Com. Corporation

We are fine with moderator’s proposal.
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12 – Beijing Xiaomi Mobile Software

We are fine with FL’s proposal and conclude no enhancement on this issue in Rel.17.

13 – Baicells Technologies Co. Ltd

We support FL’s proposal to conclude no consensus on this topic in Rel-17.

14 – LG Electronics Inc.

We support FL’s proposal.

15 – InterDigital

We are ok with FL’s proposal

16 – Qualcomm CDMA Technologies

We support the moderator’s proposal.

17 – Spreadtrum Communications

We are fine with moderator’s proposal.

18 – DOCOMO Communications Lab.

Support this proposal.

2.2 [CLOSE] issue 2: BWP_inactivityTimer functionality

2.2.1 Background

The issue 2 has been discussed for several meetings. The proposing companies think that the default BWP
needs to be enhanced, e.g. pre-configured a sequence of default BWPs, and the UE determines the default
BWP by time instance.

2.2.2 Tdoc analysis

NEC suggests to support the timer-based BWP switching to a new default BWP out of a sequence of BWPs. 
UE may be configured with a set of default BWPs and autonomously switch to the next BWP in the set of
BWP#0 or next default BWP Id in defaultDLBWPIdSet for fallback.

2.2.3 FL Assessment

This proposal of enhancements have been discussed over several meetings, it is clear that the opposing
companies do not change their positions, i.e. The functionality of the BWP_inactivity timer is left to gNB
implementation, if the gNB sees an issue, it can turn off this function.

FL thinks that if there is a better solution to still make the function work in a general case, it would be worth
for the discussion. However, it does not seem that the opposing companies are willing to compromise. Let’s

4



try in this meeting to see if the story can be changed.

2.2.4 [CLOSE] 1st round FL proposal for issue 2

Please provide your views on the following intial proposal

Initial Proposal to issue 2:

When UE switches to a new active BWP, the default BWP is changed accordingly

FFS: details for default BWP configuration

FFS: details on default BWP switching behavior.

Feedback Form 2:

1 – Ericsson Inc.

We don’t see the need of this proposal for the following reasons:

- Without this proposal, the system works well. Default BWP is used for default purpose, e.g., when
there is no traffic, UE can fall back to default BWP with small BWP. It’s quite easy for network to
use other switching mechanisms such as DCI to switch to the default BWP, instead of relying on the
timer expiry.

- It is a bit strange to have a preconfigured sequence of default BWPs, while there is no consensus on
having a preconfigured sequence of active BWPs. The benefit is even more questionable for default
BWPs, or one could even say it only causes complication with no benefit.

- Note that UE can only be configured up to 4 BWPs. At each time instant, we consume 2 BWPs (one
active and one default), and there is little room to have a preconfigured sequence of default BWPs.

- This proposal has several FFS’s and may also lead to unknown new issues that need to be resolved.
This is the last RAN1 meeting in Rel-17, and procedure wise it is not wise to pursue enhancement at
this last minute.

2 – Apple GmbH

If the default BWP is anyway changed at the time of UE switching to a new active BWP, then the motivation
of setting the default BWP is unclear to us. 

 

Like issue 1, gNB configuring a sequence of default BWP for a UE may depend on UE’s location. However,
UE’s location may be changing, and UE’s location reporting needs to be confirmed by SA3. Hence, we do
not prefer the optimization on a sequence of default BWP in Rel-17. 

3 – Lenovo (Beijing) Ltd

We don’t think such enhancement is necessary. Our view is that there can be an umbrella BWP#0 which
can be considered to be the default BWP no matter the UE’s location.
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4 – ZTE Corporation

The intention of this enhancement is not clear and justified. As mentioned in our contribution, the current
framework for BWP-switching, e.g., DCI-based is still workable for the NTN case even the frequency reuse
factor = 3 for all potential beam layout including Option-1: Same beam layout in BWP#0 and BWP#x   and
Option-2: hierarchical beam for BWP#0 and BWP#X.

5 – vivo Mobile Communication (S)

We do not support the proposal. There is unclear motivation to enhance the default BWP.

6 – PANASONIC R&D Center Germany

In current spec, the default BWP can already be configured (in UE specific manner) to be different than
the initial BWP. Is the motivation of the proposal to link the default BWP to the beam movement? Then
we need to first agree on such linkage. We are open to further discussion (in future release possibly).

7 – Guangdong OPPO Mobile Telecom.

A safer way is to let gNB to turn off the default BWP function as long as there is an issue. Thus, we think
that at this stage it would be better to leave as it by the current spec without enhancement.

8 – Nokia Denmark

We do not support this proposal. Current functionality would be sufficient.

9 – Huawei Technologies France

We don’t support to change default BWP in a dynamic manner which may defeat the purpose of default
BWP.

10 – China Mobile Com. Corporation

We do not support this proposal.

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.

11 – Baicells Technologies Co. Ltd

We do not support the Initial Proposal that When UE switches to a new active BWP, the default BWP is
changed accordingly. The motivation of this proposal is unclear.

12 – LG Electronics Inc.

We also do not support the proposal. It is not clear to us the motivation of this proposal.

13 – InterDigital

We don’t support the proposal.
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2.2.5 [CLOSE] 2nd round FL proposal for issue 2

Based on the 1st round discussions, there is no consensus on the enhancement for default BWP switching.
Thus, FL suggest to take the following proposal as conclusion.

Proposal to issue 2

Conclusion:

It is up to gNB implementation to handle BWP_inactivityTimer function, no enhancement is considered in
NTN-NR R17.

Feedback Form 3:

1 – NEC Telecom MODUS Ltd.

The satellite cell has a large coverage footprint of tens or hundreds of km, the common initial BWP#0 in
hierarchical structure#2 can become congested or blocked if the number of users is large. With considera-
tion on the larger cell coverage and longer roundtrip time (RTT), the only feasible implementation solution
is to turn off the bwpInactivityTimer by setting it to an infinite value or disable the functionality of the
inactivity timer altogether.

Due to UE power saving and PDCCH monitoring skipping, DCIs for switching the default BWP when
there is no data scheduling may not be detected or the power saving feature may need to be disabled. There
may not be a triggering active BWP switch as there may not be data scheduling. Since the inactivity timer
is meant for switching to the default BWP during the inactivity time, it is the feature to be enhanced in order
to mitigate the impact of satellite movement, which if untreated, may lead to unnecessary BWP switching,
default BWP switching at the wrong time (prolonged delay) or beam failure and beam failure recovery
procedures.

In LEO scenario with earth-moving beams, the BWP switching is caused by the satellite movement itself,
and the contribution of UE’s movement to the determination of the relative position between UE and the
satellite can often be negligible. Once the UE’s initial position is communicated to the network, the BWP
switching pattern can be predetermined. The BWPs in which the UE will operate can therefore be predicted
based on time and location since the satellite movement is known.

Agree that the proposed enhancement may need to be further studied in Rel-18.

However, the issue remains that the bwpInactivityTimer functionality does not work well in NTN and the
implementation solution is that gNB has to turn off the the bwpInactivityTimer and disable the functionality
of the inactivity timer in release-17.

2 – Baicells Technologies Co. Ltd

Support the conclusion: It is up to gNB implementation to handle BWP_inactivityTimer function, no en-
hancement is considered in NTN-NR R17.

3 – Apple GmbH

We support the conclusion. Since this is the last RAN1 meeting for Rel-17, we do not have time to further
study the feasibility of this optimization. 

4 – China Mobile Com. Corporation

We support the conclusion.
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5 – Lenovo (Beijing) Ltd

Support the conclusion.

6 – vivo Mobile Communication (S)

Support the conclusion.

7 – LG Electronics Inc.

Ok with the conclusion

8 – DOCOMO Communications Lab.

Support the conclusion.

9 – PANASONIC R&D Center Germany

Support the conclusion

10 – Guangdong OPPO Mobile Telecom.

support

2.3 [CLOSE] issue 3: Polarization signalling per SSB

2.3.1 Background

There was a mistake in the FL final summary in RAN1#106bis-e on the polarization signalling per SSB. It was
not yet agreed. Thus, in this meeting we shall continue discussing whether the polarization signalling in SIB
should be indicated per SSB.

2.3.2 Tdoc analysis

Support: Spreadtrum, vivo, OPPO, NEC, Xiaomi, CMCC, ZTE

Based on the collected contributions, there is majority support for polarization signalling per SSB. For NTN in
R17, there are two deployment scenarios, single satellite beam per cell and multiple satellite beams per cell.
For the latter case, SSB specific polarization configuration can allow multi-beam multiplexing. For single
beam per cell case, the gNB can configure a same polarization for all SSBs.

Nokia commented that the SSB specific polarization is favorable only for the case where 1) the satellite is able
to switch between polarization modes on a per-symbol level, or be transmitting from both polarization modes
(LHCP and RHCP) at the same time. The latter of these options would require that the feeder link capacity is
doubled to have capacity for providing the signals for both polarizations. 2) All UEs in the cells are
mandatorily supporting both LHCP and RHCP (and not just allowing it to be a UE capability).
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2.3.3 FL Assessment

FL thinks that the use case is for the multi-satellite beams per cell and the network may want to implement
different satellite beams with different polarization modes. As there is no notion of satellite beam in NTN-NR,
we implicitly allows the network to map SSB beams to different polarization modes. The advantage is to ease
the UE to determine a correct receiver or transmitter polarization (linked to issue 4 for polarization
multiplexing) by reusing the TCI framework. If this can be supported, it does not mean that satellite has to
change the polarization modes on a per-symbol level. The delay for polarization change on satellite side and
on UE side can be further discussed.

For the concern from Nokia on the feeder link capacity, FL understands that when two satellite beams are
using different polarization, it means that these two satellite beams can be implemented in the same frequency
interval, relieving the spectrum shortage due to FRF>1, but it should not impact much on the feeder link
capacity.

For the concern from Nokia on mandating UE to support LHCP and RHCP, please see FL’s Assessment for
issue 4.

2.3.4 [CLOSE] 1st round FL proposal for issue 3

FL would invite companies to provide their views if the previous proposal can be agreeable.

Initial Proposal to issue 3

For polarization signaling in SIB, support per SSB polarization indication.

Feedback Form 4:

1 – Ericsson Inc.

We support this proposal.

2 – Apple GmbH

We support this proposal. 

3 – Lenovo (Beijing) Ltd

We support this proposal.

4 – ZTE Corporation

We support this proposal.

5 – vivo Mobile Communication (S)

Support the proposal.
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6 – PANASONIC R&D Center Germany

We support the proposal. Use of different polarizations (LHCP/RHCP) for adjacent satellite-beams is
beneficial for inter satellite-beam interference mitigation as used in the current satellite system. In our un-
derstanding, Rel.17 scope covers deployment scenarios with one satellite-beam per cell where one satellite
beam corresponds to one cell and multiple satellite-beams per cell where one satellite-beam corresponds
to one SSB-beam as in TR38.821. For a deployment with multiple satellite-beams per cell, per SSB polar-
ization indication is necessary to realize the above-mentioned interference mitigation.

7 – Guangdong OPPO Mobile Telecom.

support

8 – Sony Group Corporation

We support the FL’s proposal and we agree with the FL’s observation that the polarization signalling per
SSB can help the UE to determine a correct receiver or transmitter polarization. We don’t see such a
signalling would imply any restriction on UE or satellite implementation, it just introduces some additional
information to improve the beam management performance, especially for UE with more dual polarized
antennas, so that advantage of their advanced receivers can be fully utilized. Meanwhile, the UE with single
polarized antenna can still operate and it does not hurt them. 

9 – Nokia Denmark

We do not support this proposal. We still have a number of technical concerns related to this. First,
it is not clear whether the coverage areas of the two ”satellite beams” is the same or different? If the
coverage areas of the satellite beams are different, we do not see how this could not be handled simply by
using different cell IDs. If the coverage areas are completely overlapping, the satellite would need do the
switching between polarizations (or use hardware duplication for each polarization) for this to work. And
even for such scenario, there would be potential issues with the linearly polarized UE’s UL transmission
during the Random Access procedure, where the UE would have to follow the configured polarization for
the UL (if not, the gNB would suffer a 3 dB loss due to polarization, and on top of this, the UE’s random
access preamble would cause a collision in the other polarization).

We agree with the feature lead that this discussion goes hand in hand with the polarization multiplexing dis-
cussion, but it also goes hand in hand with the capability discussion. If polarization multiplexing is decided
to be supported (which would be the first step), the next two steps would be to (a) make all polarization
modes mandatory for UEs to support, and (b) have polarization on a per SSB level).

Further, on the aspect of whether or not to have mandatory support for circular polarization, it appears
that companies are willing to sacrifice 3 dB due to not having matched polarization between gNB and UE,
which may mean that these companies are not seeing any challenges with the link budget.

10 – CATT

We don’t support this proposal.

If all beams share same polarization, no need to have this feature. If different beam has different polarization
mode, how can one UE with single polarization mode can survive in RHCP and LHCP switched scenario?

11 – Huawei Technologies France

We support the proposal and agree with Panasonic on the application scenarios.
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12 – Beijing Xiaomi Mobile Software

We support this proposal.

The polarization can be used for interference reduction of adjacent beams, as the simulation results showed
in TR 38.821. For multi-beam per cell scenario, per-SSB signalling allows the network to configure same
or different polarization for each beam, and it is helpful for UEs with multiple polarization capabilities to
use correct polarization for performance improvement.

13 – China Mobile Com. Corporation

We support this proposal. In order to support polarization re-use for FRF = 4, at least SSB-specific polar-
ization signalling indication is needed.

14 – Baicells Technologies Co. Ltd

Support the proposal.

15 – LG Electronics Inc.

Support this proposal.

16 – InterDigital

Support the proposal

17 – Spreadtrum Communications

Support this proposal.

18 – DOCOMO Communications Lab.

Although we do not think this is necessary for Rel-17 NTN, we can accept this proposal for making progress.

2.3.5 [CLOSE] 2nd round FL proposal for issue 3

To address Nokia and CATT’s concern, if the network is really concerned about the performance for UE
supporting linear polarization to access/operate in the network, the network can select to use the same
polarization, e.g. linear for all the SSB beams. In this sense, FL would like to suggest to agree on the
following modified proposal. Would Nokia and CATT be willing to compromise to this proposal? where the
added note ensures that the per-SSB polarization mode is not dynamically changed.

Initial proposal to issue 3 ver2

− For polarization signaling in SIB, gNB may optionally indicate per-SSB polarization.

− Note: the polarization mode associated with a SSB beam is not expected to be dynamically changed.

Feedback Form 5:
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1 – Baicells Technologies Co. Ltd

We agree with the initial proposal.

Polarization multiplex is an optional mode.

The Note can be deleted. How the polarization signaling changes is an open issue.

2 – Apple GmbH

We are fine with the proposal. If there is no consensus on per-SSB polarization signaling, we are also fine
without any conclusion for Rel-17. 

3 – China Mobile Com. Corporation

We support the proposal.

4 – Lenovo (Beijing) Ltd

Support the proposal.

5 – LG Electronics Inc.

Support the proposal

6 – Beijing Xiaomi Mobile Software

Support the proposal

7 – DOCOMO Communications Lab.

Support the proposal.

8 – Nokia Denmark

We do not support the proposal. As outlined in our earlier responses there are several implications of this,
and for this signaling to be useful we need a clear use case for it. Correspondingly, we have also pointed to
the potential problem for the random access procedure, which may potentially suffer in case UEs are not
supporting polarization use as a mandatory feature (our earlier response).

9 – Sony Group Corporation

We can accept the proposal that gNB optionally indicate per-SSB polarization. Meanwhile, we don’t see a
strong need of the note since the SSB beam polarization is anyway up to gNB configuration, and gNB can
just choose the optimal polarization for each SSB beam.

10 – vivo Mobile Communication (S)

We prefer the initial proposal, but fine with the proposal for the sake of progress.

11 – Guangdong OPPO Mobile Telecom.

we support
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12 – PANASONIC R&D Center Germany

We are fine with the proposal.

2.3.6 [CLOSE] 3rd round FL proposal for issue 3

Based on the collected views, only one company has concern on the proposal. FL invites the the companies to
provide views on Nokia’s concern (copy below)

Nokia: We do not support the proposal. As outlined in our earlier responses there are several implications of
this, and for this signaling to be useful we need a clear use case for it. Correspondingly, we have also pointed
to the potential problem for the random access procedure, which may potentially suffer in case UEs are not
supporting polarization use as a mandatory feature (our earlier response).

Moreover, some companies suggest to remove the note. So please find the updated proposal.

Initial proposal to issue 3 ver3

− For polarization signaling in SIB, gNB may optionally indicate per-SSB polarization.

Feedback Form 6:

1 – ZTE Corporation

We are supportive of this proposal in general, but regarding the ”optionally”, it may not be necessary since,
in the previous agreement, we already agreed that ”When polarization signalling is present in SIB”.

2 – Nokia Denmark

From our side we would still like to re-iterate that we still have not seen a valid use case for the per-SSB
polarization signaling, and I guess we can all agree that we should not just add signaling overhead without
a clearly defined purpose.

So we are still strongly opposing this proposal.

3 – China Mobile Com. Corporation

We are supportive of this proposal in general, but we would like to reserve the NOTE statement. Otherwise,
there may be possibility to change polarization indication dynamically via DCI indication, which seems
not preferred by the majority.
Alternatively, we may make a conclusion as following.

Conclusion:
The polarization mode is associated with a SSB beam, and it is not expected to be dynamically changed in
Rel-17.

4 – Panasonic Corporation

We support the proposal. As mentioned in our earlier response, one use case is inter satellite-beam interfer-
ence mitigation by using different polarizations (LHCP/RHCP) for adjacent satellite-beams in a scenario
with multiple satellite beams per cell.
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For UEs not supporting circular polarization, the interference mitigation by polarization can not be achieved
as Nokia mentioned. Different schemes, e.g. use of low MCS, non-overlapped RB allocation between
adjacent beams, would be used for such UEs and/or RACH, if needed. But, we don’t think this can be the
reason not to introduce polarization signaling per SSB because the benefit for circular polarization UEs
is clear and there are a lot of scenarios that utilize circular polarization, e.g. looftop antennas, airplanes,
ships, in the existing satellite systems.

Another use case would be polarization multiplexing (inter-UE multiplexing in our understanding). This
is the discussion for Issue 4 below.

5 – Guangdong OPPO Mobile Telecom.

We would like to comment on Nokia’s concern to make some progress on this topic. We have agreed that
NTN-NR supports the deployment scenario where the SSB beams can be umbrellas beams which cover
multiple data beams. So in this case the different SSB beams may be overlapped in the same area (again
they are umbrellas beams) but they won’t necessarily cause interference because SSB beams are TDM’ed.
Let us assume a UE supporting only linear polarization, for initial access, it should be able to detect different
SSB beams in FR1. If on the top of it, some SSB beams are using circular polarization modes (either LHCP
or RHCP), the UE can still detect them, but with 3 dB loss. However, if some SSB beams are using linear
modes, the UE will also detect these SSBs without 3dB loss. With the proposal, it is not mandated for the
gNB to indicate either LHCP or RHCP to SSB beams, the gNB can also indicate Linear to some of the
SSBs. With this the 3dB loss issue can be resolved.

On the other concern from Nokia that whether the UE has to follow the polarization mode from the indi-
cation? a natural way is that it is required for the UE to follow only if the UE is capable of. Thus, for the
initial access, the UE shall follow the indicated polarization mode if the UE later will report that it has the
capability. Otherwise, the UE does not need to follow.

Thirdly, after UE reporting the capability, the gNB will have the knowledge of the UE’s capability. Plus,
if UE reports further its location (agreed by RAN2 already), the gNB can allocate the capable UE to a data
beam where polarization multiplexing is planed. For other UE without capability, the gNB will not apply
polarization multiplexing to them.

6 – Nokia Denmark

Thanks for the responses in this thread. I am sorry, but I still have not heard any convincing arguments on
how to resolve the general conflict for the random access procedure, so our view remains the same.

7 – Sony Group Corporation

We support the proposal. As already mentioned by other proponents above, the UE awareness of the SSB
polarization can also improve the UE selection of the optimized antennas/beams and Tx/Rx polarization
mode for reduced interferences, improved link budget and network throughput.

Meanwhile, we would also like to reiterate that the proposal does not necessary mandate any network
or UE implementation by introducing the polarization signaling per SSB to our understanding, but rather
allow networks that support such a feature to share additional information for the UEs that support the
corresponding polarization mode(s) to improve their performances.

8 – Nokia Denmark

And I would like to re-iterate that there is still no valid use case to be seen unless the UEs are mandatorily
supporting the feature.

Without this feature, nothing is broken.
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9 – Panasonic Corporation

It is not clear to me what is the issue of random access procedure raised by Nokia. Because satellite with
circular polarization can receive signals from both circular polarization UEs and linear polarization UEs,
the random access procedure would work even in the same manner as the case with linear polarization for
all SSB beams in my understanding. The interference reduction may not be achieved for the random access
when linear polarization UE exists, but after UE reports its capability, interference reduction for UL can be
achieved by allocating UE transmissions with different polarizations (LHCP/RHCP) on different satellite
beams at the same time. For DL, the interference reduction can always be achieved for circular polarization
UEs regardless of the existence of linear polarization UEs because satellite beams are always separated by
the polarization.

2.4 [CLOSE] issue 4: Polarization multiplexing and UE capability reporting

2.4.1 Background

In last meeting, we have discussed polarization multiplexing scenario, which has a definition defined in
RAN1#106-e meeting, i.e.

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).

There are diverged views on the proposal of supporting polarization multiplexing and we try to figure out a
wayforward in this meeting.

2.4.2 Tdoc analysis

Based on the companies contributions, the views are diverged and companies still hold the same positions as
the last meeting. The main usage for supporting the polarization multiplexing: It allows the gNB to multiplex
UEs (inter-UE mux) or enhance the coverage/throughput (intra-UE mux). Moreover, the polazation
multiplexing is realized by gNB scheduling based on the known UE polarization capability. This means that
the UE needs to report its capability to the gNB. With the above use cases, the supporting companies are vivo,
OPPO, Sony, Ericsson, Baicells, ZTE, Panasonic, Huawei.

On the other hand, the opposing companies have doubts on the feasibility.

Nokia: 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? According to our understanding, this is not
possible, and the UE would not be able to access/operate in the entire cell. Even that linear polarization is used
for selected beams, the UE would be in doubtful configurations while under coverage of other beams.
Correspondingly, 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, and such UEs would be causing
polarization interference to both of the used polarizations.

Additionally, using polarization separation or orthogonalization would require that the impacted UEs would
have to have mandatory support of the two circular polarization modes, which in turn would require that the
satellite would be transmitting the signals for the DL at the same time (for both SSB and PDCCH/PDSCH),
which in turn would cause any of the UEs that are only supporting linear polarization to not be able to decode
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anything due to the high cross-polarization interference.”

NEC questions that the polarization may not be dyanically changed given the existing satellite capability.
Thus, dynamic polarization indication is not needed.

CMCC: there is only one polarization per SSB. If SSB-specific polarization signalling indication is supported,
polarization multiplexing can be naturally realized, i.e., from the network perspective, a network may
transmit/receive multiple streams in a time-frequency resource with different polarization types in the different
satellite beams. Thus, no further enhancement is needed.

CATT: the scenario of polarization multiplexing with RHCP and LHCP is reasonable for the just UEs with
double circular polarization capability. For inter-UE multiplexing, it is only applicable for RHCP UE and
LHCP UE. But even in this case, network implementation is transparent to UE. For the linear polarization
UEs, the interference will be involved and the performance will be degraded in all above models. The
adaptation for all kinds UE should be considered in implementation of the polarization multiplexing. The
enhancement of throughput for VSAT UEs by polarization multiplexing should not be compromised on
sacrificing the performance of the handle UEs. So the exact scenario of polarization multiplexing should be
discussed firstly in NTN.

Apple: In the second deployment scenario (so called polarization multiplexing), gNB could use the same time
and frequency resource to serve two UEs by using different or opposite polarizations (e.g., RHCP and LHCP).
Due to the orthogonality between two polarizations, there is no interference between these two UEs’ signal
receptions. The polarization multiplexing includes intra-UE polarization multiplexing and inter-UE
polarization multiplexing. The intra-UE polarization multiplexing requires UE to have the capability of
dynamic switching its polarization, which is not feasible for majority of UEs, especially smart phones. Hence,
we do not think it is necessary to support intra-UE polarization multiplexing. To avoid interference in
inter-UE polarization multiplexing, two UEs being scheduled with the same time-frequency resource should
have RHCP and LHCP, respectively. This implies UEs supporting only linear polarization cannot be
scheduled in inter-UE polarization multiplexing. Considering majority of UEs support only linear
polarization, we do not think it is necessary to support inter-UE polarization multiplexing as well.

Opposing companies: Nokia, Spreadtrum, NEC, CATT, CMCC, Apple

2.4.3 FL Assessment

It is clear that the realization of polarization multiplexing requires UE capability reporting, thus, to FL these
two things go hand in hand. The controversy is mainly on the feasibility on satellite side, on UE side and the
benefits.

From FL point of view, when we say that the gNB can configure polarization per SSB beams, it may cause
some concer on how frequently the polarization is going to be changed. For this, if companies can agree on
that the configured polarization per SSB is not dynamically changed, this may address the concern from NEC.
So maybe we can first check if the group can have a consensus on this, given that the polarization signalling
per SSB, if supported, is in SIB, thus, it should be expected that the polarization configuration is not changed
dynamically.

For whether a UE only supporting linear polarization can access/operate in a cell implementing polarization
multiplexing, FL understands that when a cell is capable of polarization multiplexing, the cell will map the
SSB beams with different polarizations. A UE supporting only linear polarization will be able to detect the
SSB and SIB, as different SSB beams are TDM’ed and SIBs corresponding to SSBs may be scheduled in a
TDM’ed manner too. So normally there is not necessarily a blocking point for the UE to access to the
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network. Once the UE is connected to the network, in FL’s understanding, the UE shall report its polarization
capability to gNB, so that the gNB can make a correct decision on the scheduling. Normally, a UE supporting
only linear polarization will not be multiplexed with other UE at polarization dimension; otherwise, it is not
interference-free for inter-UE multiplexing.  Thus, it is a gNB scheduling decision based on UE reported
capability. With this explanation, it may address the concern from Nokia and CATT.

Lastly, on the concern that in case a cell contains majority of the UE supporting only linear polarization, the
polarization multiplexing may not be useful. FL would agree that in this case there is not too much degree of
freedom for the gNB to take advantage of the polarization multiplexing, however, as long as the UE reports its
capability and the gNB knows it, the gNB may multiplex the UEs in the cell in legacy fashion, e.g. FDM,
TDM, SDM. In this sense, the communication can be operated still. But the usage for multiplexing at
polarization dimension is limited in this case.

2.4.4 [CLOSE] 1st round FL proposal for issue 4

Please provide your views on the FL assessement and further comment on the following potential proposal:

Initial Proposal to issue 4:

− If per-SSB beam polarization signalling in SIB is supported, UE receives DL signal/channel or transmits
UL signal/channel with a polarization mode determined from the polarization mode associated with
SSB beams.

− Reuse the TCI framework for the rule of polarization determination.

− It is up to UE capability to support this feature and UE shall report its capability to gNB.

Feedback Form 7:

1 – Ericsson Inc.

We support this proposal.

2 – Apple GmbH

If the proposal of issue 3 is agreed (per-SSB beam polarization signaling in SIB), we think the polarization
of satellite is semi-statically configured and signaled, and no dynamic indication of polarization is needed. 

Overall, we do not think the polarization multiplexing is needed in Rel-17, considering that majority of
smart phones only support linear polarization. The reporting of UE polarization capability has the signaling
overhead, which is not worth considering a small chance of polarization multiplexing. 

3 – Lenovo (Beijing) Ltd

We are fine with moderator’s proposal.

4 – ZTE Corporation

We are fine to take this proposal as one step further in Rel-17, at least for the VSAT UE. To address the
concerns on smartphone, the 1st bullet can be updated as:

- If per-SSB beam polarization signalling in SIB is supported, UE may follow the polarization mode
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determined from the polarization mode associated with SSB beams to receive DL signal/channel or
transmit UL signal/channel.

5 – vivo Mobile Communication (S)

We support the 1st bullet.

For the 2nd bullet, we do not think the polarization should be dynamically changed. In the sense, reuse the
TCI framework is unnecessary.

For 3rd bullet, if polarization multiplexing is not supported, it is unnecessary to report UE capability of
polarization. If NW supports SSB beams with different polarization, UE with different polarization could
access to the network, as described in FL assessment.

6 – PANASONIC R&D Center Germany

We support the proposal.

7 – Guangdong OPPO Mobile Telecom.

we think that the UE capability should be reported; otherwise the gNB cannot perform a correct scheduling
with appropriate polarization modes to a UE. Thus, we support this proposal.

8 – Sony Group Corporation

we support the FL’s proposal. In particular, we think it is not so rare that a UE can support dual polarization,
dual polarized satellite systems already exist. Even for a smart phone, it has dual polarized antenna in FR2,
which will also be studied later in 3GPP NTN bands. Therefore, we see this feature can have a good usage
in practice. We agree with the FL that UE should report its capability to gNB, and it is up to gNB whether
to configure intra or inter UE multiplexing in the end. Therefore, it will not place any restriction on device
implementation.

9 – Nokia Denmark

We think the order of potential agreements is happening in the wrong order. It is a bit strange to first define
a signaling framework and then find a use case for it. It should rather be the opposite line of thinking. First
we need to find out whether or not we need the polarization multiplexing. Then we can design the signaling
framework (polarization indication on a per-SSB level). And for polarization multiplexing to be functional
and feasible, we need UEs to support LHCP and RHCP on a mandatory basis (at least one of the circular
polarization modes). If companies are willing to do this, we can start discussing the practical implications of
potential error cases, where especially the case of non-overlapping cells with different polarizations stands
out - here a UE with only support for one of the circular polarizations would not be able to detect any signal
(due to the high isolation between the two circular polarization modes), and would be seen as out of service.
Of course, in case there are UEs which are only supporting linear polarization for UL transmissions, we
still have the link budget and inter-polarization collision problems to address).

10 – CATT

Considering current technical status in satellite communications, we have the concerns to support this
feature. There are some questions to be answered.

1) How many UEs can support dual-polarization mode with RHCP and LHCP?

2) For one UE with linear polarization, how to avoid the interference of adjacent beams?
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3) Network deployment may not impose the restriction for UE. So how to handle the case that one UE is not
able to change its polarization mode but network implements the polarization based beam multiplexing?

11 – Huawei Technologies France

We support the proposal and with the proposal, the functionality of polarization signaling is more complete.

12 – China Mobile Com. Corporation

We are fine with moderator’s proposal in principle.

In our view, only per-SSB level polarizationconfiguration is supported. Dynamic change of polarization
configuration is not preferred.

13 – Beijing Xiaomi Mobile Software

We are generally fine with this proposal by removing the 2nd bullet.

When per-SSB beam polarization signalling is supported, the gNB should apply LHCP and RHCP alter-
natively in a TDM manner to make sure all the UEs can have opportunity to access the system, dynamic
polarization indication is not preferred.

14 – Baicells Technologies Co. Ltd

We support the 1st bullet. and first part of 3rd bullet (It is up to UE capability to support this feature). As
for UE capability report, it should be in a separate proposal.

15 – LG Electronics Inc.

Agree with Apple that polarization multiplexing is not needed.

16 – InterDigital

Agree with Nokia that we should first discuss whether polarization multiplexing is supported or not in Rel-
17. We share the similar view with companies that the polarization multiplexing is not needed in Rel-17.

17 – Qualcomm CDMA Technologies

Without first discussion of the deployment scenarios with multiple polarizations in a cell, it is premature
to discuss solutions.

18 – DOCOMO Communications Lab.

We think inter-UE polarization multiplexing can be supported since spec impact is small. But we do not
support intra-UE polarization multiplexing due to more spec impacts. So we agree with Nokia that firstly
we should have decisions on whether intra-UE and/or inter-UE polarization multiplexing is/are supported
or not. We suggest separate discussions between intra-UE and inter-UE.

2.4.5 [CLOSE] 2nd round FL proposal to issue 4

FL thinks the first bullet of the initial proposal may be converged to an agreement with ZTE’s suggested
wording. Please note that there is an IF condition, which means that if the proposal to issue 3 is not agreed, the
following proposal is automatically obsolete. But due to the time limit, it would be okay to discuss these in
parallel.
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Initial proposal to issue 4 rev2

− If per-SSB beam polarization signaling in SIB is supported provided, UE may receives DL
signal/channel or may transmits UL signal/channel with a polarization mode determined from the
polarization mode associated with SSB beams.

Feedback Form 8:

1 – Baicells Technologies Co. Ltd

We agree with this initial proposal in principle.

But still there is a question to discuss: With what polarization mode should the gNB transmit the SSB and
SIB? This question determines how the UE can detect SSB and SIB.

2 – Apple GmbH

Overall, we do not think this proposal is needed. Everything can be left to UE implementation. 

3 – China Mobile Com. Corporation

We suport the proposal.

4 – Lenovo (Beijing) Ltd

Support the proposal.

5 – LG Electronics Inc.

Agree with Apple. It can be left for UE implementation.

6 – Nokia Denmark

The way the proposal is put is not acceptable from a network point of view. The ”may” term puts optionality
for the UE with respect to which actions are to be taken. In one example case, the UE indicated support for
LHCP in the uplink, the gNB ”trusts” this indication, and schedules this UE for LHCP in the uplink, but
for some reason the UE decides to use linear polarization for its transmission (since the UE is allowed to
do as it wants). The outcome: UL signal is received with a 3dB loss, and there is also full interference in
the RHCP branch of the satellite receiver.

The polarization multiplexing is only possible/feasible if the UE is obliged to follow indications from the
gNB. If polarization multiplexing is to be supported, the ”may” need to be changed to ”shall” - and on top of
this, if the feature is to be useful for the gNB, the support for the polarization modes should be mandatory.

Modified proposal:

If per-SSB beam polarization signaling in SIB is supported provided, UE shall may receives DL sig-
nal/channel or shall may transmits UL signal/channel with a polarization mode determined from the po-
larization mode associated with SSB beams.

7 – DOCOMO Communications Lab.

Current proposal is a bit unclear for us... What is the detailed meaning of ”determined from the polariza-
tion mode associated with SSB beams.”? This proposal means that UE follows polarization mode for the
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associated SSB beam and NW can use inter-SSB polarization multiplexing? (i.e. intra-UE polarization is
not supported and intra-SSB-beam/inter-UE polarization multiplexing is not supported, right?)

If this understanding is correct, we are fine with the direction but we have similar view with Apple/LGE,
i.e. up to UE implementation will be OK.

8 – Sony Group Corporation

We support the proposal. Meanwhile, we think UE polarization capability reporting will also be needed to
help network determine the polarization mode.

9 – vivo Mobile Communication (S)

Support the proposal.

10 – PANASONIC R&D Center Germany

We suggest the following wording, which may address Nokia’s concern:

If per-SSB beam polarization signaling in SIB is supported provided, UE shall may receives DL sig-
nal/channel or shall may transmits UL signal/channel with a polarization mode determined from the po-
larization mode associated with SSB beams as long as UE is capable of.
The reason is that we think gNB has the knowledge of UE capability of polarization based on the UE report
and therefore knows what to expect when scheduling UE.

11 – Guangdong OPPO Mobile Telecom.

we support this proposal. Moreover, we agree that the UE shall follow the indication of the polarization to
receive or transmit. But this UE has to be supporting this feature. This requires the UE to report capability.

2.4.6 [CLOSE] 3rd round FL proposal to issue 4

There are some clarifications still needed. In the intention of the proposal in 1st round discussion is: the gNB
can configure different polarization modes to different SSB beams, and for a capable UE, the UE shall follow
the polarization mode, which is associated with the SSB beams, for reception/transmission. For example,
when gNB signals that SSB1 with LHCP, and if the DL reception is QCL’ed with SSB1, the UE shall use
LHCP to receive the DL reception. Moreover, this feature is UE capability, so the UE shall report its
polarization capability to gNB.

FL suggests to continue discussing the following version of proposal

Initial proposal to issue 4 rev2

− If per-SSB beam polarization signaling in SIB is supported provided, and if UE supports LHCP,
RHCP and Linear polarization modes, UE shall may receives DL signal/channel or shall may
transmits UL signal/channel with a polarization mode determined from the polarization mode associated
with SSB beams.

− Support UE reporting polarization mode capability to gNB.
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Feedback Form 9:

1 – Nokia Denmark

It seems that there is a bit of progress here. One of the points that gets complicated here is: How do we
address the case of a UE not having support of a given polarization? Since such a UE is to be seen as a
potential interference source, it should as a starting point be barred from the cell.

So we would propose that the proposal is further expanded with a proposal to cover the case where the UE
does not support the indicated polarization mode:

If the UE does not support the configured/indicated polarization mode for the UL, it should consider
itself barred from the cell.

2 – Apple GmbH

We are still not convinced on the necessity of the first bullet. Overall, it can be left to UE implementation.
If UE supports LHCP/RHCP/Linear polarization, UE can follow the indicated polarization. Otherwise, UE
does not follow the indicated polarization. We do not put specification based on UE capability. 

 

Also, we do not support the second bullet. Even if the per-SSB beam polarization signaling is applied, we
do not think polarization is dynamically changed and the necessity of UE reporting its polarization mode
capability to gNB is unclear to us, since this report does not impact gNB’s polarization deployment. 

3 – ZTE Corporation

We are supportive of this proposal. And at least the 2nd bullet should be agreed to assist the potential
scheduling from the gNB side by assuming the polarization type.

4 – China Mobile Com. Corporation

We are supportive of this proposal.

5 – Panasonic Corporation

We support the proposal.

With overlapped satellite beams linked to different SSBs, polarization multiplexing between different UEs
which support circular polarization is possible.

For UEs not supporting circular polarization, the scheduler can handle it appropriately (e.g. non-overlapped
RB allocation between beams) as mentioned in response in Issue 3.

6 – Nokia Denmark

Thanks for the discussion.

As noted for the SSB-indication we are not convinced on the use case, and we are not supportive of the
proposal. Only for the case where the UE is mandated/forced to follow the polarization indication from
the gNB it would make sense to support this polarization multiplexing. If companies are willing to go this
way, we are open for further discussions.

7 – Sony Group Corporation

We are fine with this proposal. In particularly, agree with ZTE that UE polarization capability reporting is
needed to assist the network scheduler. 
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8 – Guangdong OPPO Mobile Telecom.

we support this proposal.

9 – Nokia Denmark

As there has not been provided any new information, our position remains the same.

No new functionality is needed, and the system will not be broken if we do not get this functionality.

10 – Samsung Electronics Co.

Similar to Apple, we also think this can be up to UE implementation. When a UE supports all the polar-
ization, the UE can select the optimal one as its implementation.

11 – Baicells Technologies Co. Ltd

We agree with the second bullet, and we are also be fine if it is optional.

Support UE reporting polarization mode capability to gNB.

2.5 [CLOSE] issue 5: Inter-service link interference & inter-feeder link
interference

2.5.1 Background

The issue of inter-service link and inter-feeder link interference is brought up from III’s contribution. As this
issue was not discussed thoroughly in the past meeting, it is to be discussed in this meeting.

2.5.2 Tdoc analysis

In the contribution from III (R1-2112270), it points out some issues in the case where in order to expand the
coverage, the NTN system may realize a transparent payload deployment such that multiple NTN satellites are
serving an extended area providing the same signal (please refer to Fig. 1 of R1-2112270).

When a UE is served by multiple NTN satellites and each provides the same DL signal to the UE, due to the
different moving trajectories, speeds and elevation angles of the serving satellites, there will be inter-service
link interference.

Similarly, the same cause will result in inter-feeder link interference. Thus, it is suggested that RAN1 should
work on the mechanism to handle this interference.

2.5.3 FL Assessment

The presented deployment scenario involves multiple service link and feeder link for a UE communicating
with a serving cell. But I am not sure whether it is in the scope of the R17 NTN WID as when I check back the
TR38.821, it is not clear if this payload transparent deployment structure is considered. Therefore, FL would
like to trigger the discussion about whether this scenario is in the WI scope.
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2.5.4 [CLOSE] 1st round FL proposal for issue 5

Please provide your views on following questions:

1) whether the presented deployment scenario is in the scope ?

2) if yes, whether this scenario should also be considered in 8.4.1, 8.4.2 and 8.4.3?

Feedback Form 10:

1 – Ericsson Inc.

It’s a complicated scenario to support with unclear benefit and many problems. It is out of the Rel-17 scope.

2 – Apple GmbH

We think this deployment scenario is out of the scope of Rel-17 NR NTN. 

3 – Lenovo (Beijing) Ltd

We are not sure the benefit of multiple satellite serving an area simultaneously, and we think this is out of
R17 WID scope.

4 – ZTE Corporation

Regarding the inter-feeder link interference, it’s out of scope in Rel-17 since, during the SI, we conclude
that details of the feeder link will not be discussed in 3GPP.

For the inter-service link interference, it’s not clear about the intention. If it just refers to cases with over-
lapped coverage among different satellites, the corresponding issue seems to be similar to inter-cell inter-
ference in terrestrial networks. No further enhancements are expected in the current stage.

5 – vivo Mobile Communication (S)

We do not think this presented deployment scenario is in the scope of Rel-17 NR NTN. 

6 – Guangdong OPPO Mobile Telecom.

It does not seem to be in the scope of NTN-NR R17. Suggest to postpone the discussion in later release.

7 – Nokia Denmark

We do not see this as being part of the scope for NR over NTN for Rel-17.

8 – Huawei Technologies France

We agree with the FL and other companies that this is our of Rel-17 scope.

9 – China Mobile Com. Corporation

We agree with the FL and other companies that this is our of Rel-17 scope.

10 – Beijing Xiaomi Mobile Software

We think it is out of the Rel-17 scope.
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11 – Baicells Technologies Co. Ltd

We agree with the opinion that it is out of the Rel-17 scope.

12 – LG Electronics Inc.

We also agree with the FL and other companies that this proposal is our of Rel-17 scope.

13 – Spreadtrum Communications

It is out of the Rel-17 scope.

14 – DOCOMO Communications Lab.

We do not need to consider the case in Rel-17. If possible, it can be handled by NW implementation.

3 Proposals for Discussion at GTW sessions

3.1 Proposals for GTW on 12 Nov.

3.1.1 Stable proposal to issue 1

Proposed conclusion 1

No consensus on the enhancement to support gNB dominant BWP switching based on prediction in NTN-NR
R17.

3.1.2 Stable proposal to issue 5

Proposed conclusion 2

Handling inter-service link interference is not considered in NTN-NR R17.

Proposed conclusion 3

Handling inter-feeder link interference is not considered in NTN-NR R17.

3.2 Proposals for checkpoint on 15 Nov.

3.2.1 Stable proposal to issue 2

Conclusion:

It is up to gNB implementation to handle BWP_inactivityTimer function, no enhancement is considered in
NTN-NR R17.

25



3.3 Proposals for GTW on 17 Nov.

3.3.1 A package proposal to issue 3 and 4

For polarization signaling in SIB, gNB may optionally indicate per-SSB polarization.

− If per-SSB beam polarization signaling in SIB is supported provided, and if UE supports LHCP,
RHCP and Linear polarization modes, UE shall may receives DL signal/channel or shall may
transmits UL signal/channel with a polarization mode determined from the polarization mode associated
with SSB beams.

− Support UE reporting polarization mode capability to gNB.

3.4 Proposals for GTW on 19 Nov.

NOT TREATED

3.5 Final remaining proposal on 19. Nov.

Conclusion:

No further enhancement is considered for polarization signaling in NTN-NR R17. 

No consensus on UE reporting polarization capability.

No consensus on UE behavior for selecting polarization mode for DL reception and UL transmission.  

4 Summary of agreements of RAN1#107-e
Following are the agreement made in RAN1#107-e, except for the final remaining proposal in section 3.5

Conclusion

No consensus on the enhancement to support gNB dominant BWP switching based on prediction in NTN-NR
R17.

 

Conclusion

Handling inter-service link interference is not considered in NTN-NR R17.

 

Conclusion

Handling inter-feeder link interference is not considered in NTN-NR R17.
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Conclusion

It is up to gNB implementation to handle BWP_inactivityTimer function, no enhancement is considered in
NTN-NR R17.
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