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1 Introduction

2 Initial Round

This email thread covers the discussion on the following tdocs submitted to RAN1#95¢:

RP-220201: On the status of Rel-17 NR sidelink enhancement work in RAN WG1 (Samsung
Electronics Nordic AB)

RP-220403: Rel-17 Specification Finalization (Nokia, Nokia Shanghai Bell)

RP-220466: On Rel-17 SL enhancement WI status (InterDigital, Inc.)

RP-220520: Status report of WI: NR sidelink enhancement; rapporteur: LG Electronics (RAN1)

RP-220521: Summary for WI ”NR sidelink enhancement” (LG Electronics)

— RP-220527: Sidelink type-B UEs (if supported) should not be further fragmented into sub-types
(Futurewei)

— RP-220533: Views on Rel-17 Sidelink Enhancements WI and UE features (Huawei, HiSilicon)

RP-220612: Views on Sidelink Enhancement Rel-17 conclusion (Qualcomm Incorporated)

RP-220648: Discussions on Rel-17 Sidelink Enhancements (Apple)

RP-220666: Views on Rel-17 NR sidelink enhancements WI (ZTE, Sanechips)

After review of the above tdocs, the following issues are identified for further discussion in RAN#95¢:

— Issue 1: Open issues on Rel-17 sidelink enhancement in RAN1
— Issue 2: Candidate resource reporting within SL DRX active time of RX UE

— Issue 3: UE feature for support of PSFCH / S-SSB



2.1 Issue 1: Open issues on Rel-17 sidelink enhancement in RAN1

After RAN1#108-¢e, there was discussion in RAN1 with regards to having an exception sheet with regards to
the RANI sidelink enhancement work. Majority of the companies expressed views that the work item can be
declared completed and an exception sheet is not needed from RANT1 perspective.

As chair of the Rel-17 sidelink enhancement, my assessment of the situation is that there needs to be
maintenance work on Rel-17 sidelink enhancement. However, the relevant work can be done using the
maintenance TUs that have been already planned for RAN1 and additional TUs for Rel-17 sidelink
enhancement is not needed. Furthermore, it is expected that there will not be any new functionalities defined
or specification changes outside the bounds of typical maintenance work. As to impact to other WGs, the only
issue that has potential impact to RAN2 is Issue 2 (in section 2.2). For Issue 2, there is broad support for one
of the alternatives which has potential RAN2 impact but there is no consensus on this alternative.

Companies are invited to provide their views below on the need for an exception sheet for Rel-17 sidelink
enhancement. Moderator recommendation will be made after the initial round of company inputs.

Feedback Form 1:

1 - ZTE Corporation

There is no need for an exceptional sheet. From RAN1l perspective,
there is no open issue. However, if some plenary guidance could be
provided to address some RAN2 leftover as mentioned in section 2.4,

the CR phase would be much easier.

2 — Classon Consulting

[for FUTUREWEI] No need for exception sheet. We will bring essential corrections to maintenance as
usual for discussion.

3 — vivo Communication Technology

No exception sheet is needed. Any remaining issues can be handled during maintenance phase using the
maintenance TUs.

4 — Nokia Denmark

Issues to be resolved for the completion:

1. Finalization of how PHY layer guarantees that at least a subset of the candidate resources reported to
MAC layer is located within the active time of the RX UE

2. Finalization of UE-B’s behaviour when it receives both preferred resource set and non-preferred resource
set from the same UE-A or different UE-As

3. Finalization of relationship between start/end slots of resource selection window used for sidelink trans-
mission carrying inter-UE coordination information and start/end slots of resource selection window for
determining the set of resources

5 -TELECOM ITALIA S.p.A.

Based on the issues listed in 2.2-2.4 it seems the WI can hardly be considered completed




6 — Ericsson LM

Our view is that there is substantial amount of work to be completed. Although we can be fine with treating
this as part of maintenance, it would be good to list the open issues in the SR and thus there might be need
for an exception sheet. Additionally, the issues in sections 2.2-2.4 are still under discussion, and clearly
these should be concluded before the WI can be concluded.

Otherwise, as we have seen it can be difficult to predict what happens in future, and in case the discussions
take longer time than now expected, there is danger to end up with similar situation as e.g. with Rel-16,
where we still see plenty of “maintenance” for years (e.g., in the previous RAN2 meeting we still had 50
tdocs for Rel-16 V2X).

7 — Qualcomm Incorporated

There is no need for an exception sheet in our view, any issues can be handled as part of maintenance.

8 — Samsung R&D Institute UK

Thanks for the discussion. The exception sheet is not needed from RAN1 perspective. Any remaining
details can be handled using maintenance TUs.

9 — InterDigital

We also think the exception sheet is not needed for RAN1 and the remaining open issues can be addressed
during maintenance phase.

10 — Apple GmbH

Overall, we think exception sheet is not needed and all the remaining open issues can be handled by mainte-
nance TUs. On the other hand, we think some remaining issues are essential to the core functions of Rel-17
sidelink enhancements and lack of clear specification of solution would prevent sidelink UE from achiev-
ing the design objectives. Hence, we prefer RAN plenary to identify a list of open issues to be addressed in
maintenance phase. This list helps to guide the discussions in maintenance phase and make efficient usage
of the maintenance TUs.

11 — Beijing Xiaomi Mobile Software

We think the work item can be declared completed and an exception sheet is not needed

12 — LG Electronics Inc.

We think the WI can enter the maintenance phase without an exception sheet. We agree that one main
remaining issue is handling SL DRX in resource selection but this can be quickly closed in this RAN or
in the next RAN1 meeting by RAN guidance after we discuss Section 2.2. Most other mentioned issues
(including the remaining FFS) are more like potential optimization for which WG didn’t reach consensus
on their necessity. There are a few parameters to be fixed but they can be done in the maintenance phase.

13— CATT

We think exception sheet is not needed. All remaining issues should be handled during maintenance phase
using the maintenance TUs, as has been agreed in the status report email discussion




14 — Spreadtrum Communications

We think there is no need for an exception sheet. And the remaining issues can be handled during mainte-
nance phase.

15 — Panasonic Corporation

We are ok not to have exception sheet but to be handled them as maintenance.

16 - NTT DOCOMO INC.

We think the remaining issues can be handled in maintenance phase, thereby it would be unnecessary
to have exception sheet. If workload of maintenance is a concern, it might be possible that one note to
explicitly describe the remaining issues is captured somewhere (but not as exception sheet). But we are
also fine with direction without both exception sheet and the above note.

17 — Huawei Tech.(UK) Co.. Ltd

The rapporteur did not submit an exception sheet, and the SR with 100% core part completion. There is no
exception sheet to discuss.

The two points raised by Nokia on inter-UE coordination are maintenance, not open core part issues because
specifications can be completed now and it is up to RAN1’s maintenance effort to clarify any details (e.g.
detail values of X1, X2 ,X3) or more specific solutions, if any, in the specs. There is no fundamental
unknown answer here.

The point on SL DRX would be helped by RAN providing a decision since both solutions considered
have specification impact and the WG seems to be stuck. However, since both solutions are essentially
fully-formed in the question below, the level of technical work remaining after RAN picks one is minimal.

Other points listed may or may not need clarifying discussion in RAN1, but in any case are not core part
open issues such that an exception sheet would be needed, and thus should not be captured in an SR at the
end of the Release. RAN has tried open issues generation for sidelink in the past, and it proved more useful
and efficient to rely on RAN1 papers and the preparation phase to decide the work per meeting.

18 — MediaTek Inc.

We don’t see a strong need for an exception sheet. The major open issue seems to be Issue 2, where we see
value in having some plenary guidance, but we think this can be finalised in the maintenance phase.

19 — Fraunhofer HHI

We do not see a need for an exception sheet and believe that the remaining issues can be handled in the
maintenance phase.

20 — Guangdong OPPO Mobile Telecom.

The need to keep the WI open seems to be more related to the issues listed in Section 2.2 - 2.4. As com-
mented below,




- On issue 2, all the technical design work and discussions have been done in RAN1 and no further
work is needed regardless which solution option is chosen. Both solutions are self-contained. The
remaining task is to simply pick one and it is done. In our view, this does not justify the need to
extend the WI and request more TUs. If the WI is not considered complete by some companies due
to sustained objection on this issue, the selection of solution option can be done in this RAN.

- On UE feature list discussion, it is business as usual to have this discussion only at the end of a WI
and it is common that the discussion extends beyond the WI completion deadline which considers
only the freeze of technical design of features. It is also normal to encounter some differences in
preferences on some UE features and they are handled as part of CR maintenance.

- In Section 2.4, the remaining corner cases brought up here should be part of normal CR maintenance
work in RAN2. It is even mentioned by the company raised this issue that it should be discussed
during the CR phase. It is hardly a critical one.

- On the last two points brought up by Nokia, according to RAN1 agreement, these can be solved by
either UE implementation or decided in the maintenance phase for some parameter X1, X2 and X3
values. We see all technical design details have been finalized in the corresponding RAN1 agreement.
Nothing more need to be done after the parameter values.

Allin all, it is our view that no exception sheet is needed and the R17 eSL W1 should be declared completion.

2.2 Issue 2: Candidate resource reporting within SL. DRX active time of RX
UE

The issue of how to determine the candidate resource when reporting within SL DRX active time of RX UE
was discussed in RAN1#108-e but without a resolution. The discussion focused on selecting one of the
following solutions:

When SL DRX active time of RX UE is provided by the higher layer for candidate resource selection

— Solution 5 (up to UE implementation). If there is no candidate single-slot resource remained within the
indicated SL DRX active time in the set SA after completing the iterations from step 4) to 7) to fulfil
XM total”, the UE based on its implementation selects and includes at least one candidate single-slot
resources within the indicated SL DRX active time in the set SA.

— Solution 6 (compromised): If there are less than Z candidate single-slot resources remained within the
indicated SL DRX active time in the set SA after completing the iterations from step 4) to 7) to fulfil
XM total”, for the reported subset of the candidate resources, the UE applies the RSRP threshold
increment in Step 7 and continues the procedure from step 4) to 7) only for resources within the SL DRX
active time with replacing X-M_"total” by Z, where Z is determined by UE implementation within a
range of 0 < Z < X'N_"total” and N_"total” is the total number of candidate single-slot resources
within the SL DRX active time of the initialized set SA in Step 4).

While Solution 6 received majority support, there were two companies with sustained objections. On the other
hand, Solution 5 had less support but more companies objecting. Due to the objections, RAN1 was not able to
make an agreement on this issue.

Companies are invited to provide their views below. Moderator recommendation will be made after the initial
round of company inputs.



Feedback Form 2:

1 -ZTE Corporation

Following moderator guidance, we would like to further explain why solution 5 should be pursued for
Rel-17 sidelink CR:

- The solution 6 is included as one method of implementation to generate the subset needed. And the
UE can up to implementation use some modified solution 6 that the RSRP thershold to the resources
both in and out of DRX active and some valus other than Rel-16 X percentage so that the outcome
resource set A can be of balanced interference and would not end up in RSRP increment deadlock.
Technically solution 6 is more inclusive.

- There would be major RAN1 spec. change in the sensing procedure in TS 38.214, whose CR phase
would not be easier even without implementing solution 6.

Thus solution 5 is supposed to be better way forward at this stage.

2 — Classon Consulting

[for FUTUREWEI] Prefer Sol 6.

3 — Ericsson LM

We are supportive of Solution 6.

The resource exclusion procedure is central to the operation of Mode 2 sensing. Solution 6 follows the
same principle used so far for this specific case. This basic principle is designed to reduce the chances of
collision and has been extensively tested in the past. Leaving up to UE implementation part of a channel
access procedure is not a good idea.

4 — Samsung R&D Institute UK

Thanks for the discussion. We prefer Solution 6 but we can accept Solution 5 for the progress. We think
that spec description is necessary in one of two ways.

5 — Qualcomm Incorporated

When the issue was discussed in RAN1 #108, we preferred Solution 6 over Solution 5. However, at this
very late stage, we prefer Solution 5 for its simplicity. There is also the option of not making any further
agreements and leaving the details up to UE implementation based on existing RAN1 agreements. In the
end, we’d be ok with any of the three options with a first preference of Solution 5.

6 — InterDigital

We also prefer the Solution 6 which is consistent with the legacy UE behavior in the previous releases
including LTE V2X. It has been evaluated and proved already that random resource selection significantly
increases congestion in the resource pool and the Solution 5 will allow UEs to perform random resource
selection whenever SL. DRX is used regardless of whether random resource selection is allowed for the
resource pool or not. We think it is essential to define UE behavior for resource allocation to guarantee
the system performance (at least comparable to legacy system), otherwise whenever a network turns on




SL DRX for UE power saving, the system performance will be degraded significantly and the network
unlikely turns on the SL DRX feature in the end. Therefore, we have a strong concern on Solution 5 which
can make SL DRX feature useless in the end.

7 — Apple GmbH

If it is up to Tx UE’s implementation of resource selection, then the UE’s resource selection behavior is un-
clear and unpredictable. This may degrade the system performance. Hence, we do not agree with Solution
5. It is preferrable to specify UE’s resource selection procedure. In case this principle is agreed in RAN
plenary meeting, we prefer to agree solution 6 as a baseline for further discussion in RAN1 maintenance
phase.

8 — Beijing Xiaomi Mobile Software

We think the issue should be discussed in WG rather than in RAN plenary. In addition, as RANTI has already
made agreement that at least a subset of resource in the active duration should be selected, if no further
agreement is made, it should be up to UE implementation on how to select the subset. If RAN guidance is
considered necessary, option 5 is preferred.

9 — LG Electronics Inc.

We think Solution 6 is technically beneficial as it follows the principle of mode 2 sidelink resource se-
lection. However, we are fine with concluding this issue with Solution 5 considering that the sidelink
specifications already leave details to UE implementation when some condition is met. An example is CPS
in partial sensing where the UE behavior is left to UE implantation when the minimum number of CPS
slots cannot be guaranteed. Considering that Solution 5 will rely on the UE implementation only when no
candidate resource remain within the SL DRX active time after the Rel-16 procedure, its impact will not
be as significant as performing random selection for every packet.

10 — Spreadtrum Communications

Both solutions are acceptable to us, and slightly prefer solution 5 for simplicity.

11 — Panasonic Corporation

Our preference is Solution 6 for more predictable UE behavior. On the other hand, we can accept Solution
5 depending on the discussion.

12 - NTT DOCOMO INC.

At least we prefer to have RAN guidance to avoid repeating discussions in RAN1. Between solution 5
and solution 6, we prefer solution 6. Besides, the current solution 5 is a bit different from ’completely up
to UE implementation’, so anyway spec update regardless of solution 5 or solution 6 is assumed in our
understanding.

13 - CATT

First we would like to clarify the situation of discussion in the working group. There are three companies
with sustained objections for solution 5 , while two companies sustained object for solution 6 . Other
companies are ok with both. So in term of preference among companies there were not too much difference.

But the problem is this is not an issue of down-selection. Solution 6 is unnecessary enhancement which
should be excluded from the beginning. We already have corresponding agreement in this aspects, and the




specification is complete. Given there is no RAN1 consensus for the enhancement, we should not discuss
that.

In fact, during the status report discussion, it has been agreed the WID is complete and any remaining issue
can be discussed in ran1#109e. So even there are companies still want to trigger the discussion for this
enhancement, it should happen in ran1#109e.

More importantly, there are still technical problems with solution 6. It was generated on the fly , constantly
being changed before and during GTW , and no simulation or no evaluation has been conducted.

In fact looking at the version of solution 6 from the proponent RAN tdocs, you can see there are different
variance. (The one listed here is one of them). None of the version is working , including the one listed
here. All of them will require CR to fix in the future.

So if a selection is going make in RAN plenary, the only candidate is solution 5. If we are going to include
solution 6 , we need to more time to solve the technical issue and discuss how to fix them. As we prepare
RANT1#109e¢ tdoc, we were starting with some simulation and evaluation to check if solution 6 is feasible,
our initial simulation shows solution 6 will create serious RSRP imbalance problem between resources in
DRX active period and DRX inactive period, and introduce high collision rate for DRX active period. In
some case, the whole system will stop working. The mechanism of RSRP increment is totally different
from legacy method. Note this is not the only problem, there are other technical issue, for example, the
definition of Z , etc.

Therefore we encourage the proponent companies first carefully check the mechanism of the proposal,
study the impact of the solution, and provide concrete evidence that the solution 6 will not break the system.
Currently with these serious concern we cannot accept solution 6 as candidate for down-selection.

To re-cap, specification is complete, no need to make the selection. It is really strange to have this kind of
selection at RAN plenary level.

But we are ok with solution 5 since it is aligned with previous agreement and is at least technically sound.

For the enhancement feature ( solution 6 ), extensive technical details are involved , tdocs with simulation
and evaluation result will need to reviewed and be take into consideration. Therefore we think if any
discussion for this enchantment feature is needed, it should happen in working group level.

14 — MediaTek Inc.

We prefer Solution 5 for its simplicity and lower impact. We do not really see the concern for impact on
system performance; as LG pointed out, this solution leaves the selection to UE implementation only in the
”no candidate resource remains” case. This issue has been discussed for quite some time in RAN1, without
simulations showing a problem with Solution 5, so we don’t see the need to go for more complexity and
spec impact.

In any case we think it is beneficial for the plenary to give some guidance on this point.




15 — NEC Corporation

Thank you for discussion. We prefer solution 6 because it follows the principle of legacy sensing procedure,
which achieves a balance between number of reported resources and interference level.

16 — Fraunhofer HHI

We are supportive of Solution 6.

17 — Nokia Denmark

For Nokia both solutions are acceptable.

18 — Guangdong OPPO Mobile Telecom.

Agree with Ericsson, Samsung, InterDigital, Apple, Panasonic, DOCOMO, NEC on the reasons for the
solution choice and the need to make progress.

This issue topic has been discussed and the solution design work have been extensively carried out in RAN1
for two meetings. It is natural and a common practice that a solution is updated based on the discussion
outcomes such that we reach at a sound and fully reviewed solution. As pointed out by others, the technical
design for Solution 6 is based on the existing resource selection principle used since R14 LTE-V and R16
NR-V. This should be seen as a necessary solution (not an enhancement) to address the 4 FFS’s in the last
agreement on this topic, and to ensure a Tx-UE does not randomly or by poor judgement include resources
that would cause collision and interference to others in the system. As commented in the previous section,
Solution 6 is a complete solution does not require any further work to be done.

It is clear the sustained objection in RANI has caused some to question whether the WI can be deemed
completed since a flag has now been raised on the SR. Consequently, it may be necessary to make a decision
to close this issue in this RAN.

Our preference is Solution 6 as it has been thoroughly reviewed and widely accepted in RAN1, while
Solution 5 poses unknown UE behavior as pointed by others and it can cause serious impact to the system
performance if implemented poorly.

19 — vivo Communication Technology

We slightly prefer solution 6, but we are also OK with solution 5 in this late stage.

2.3 Issue 3: UE feature for support of PSFCH / S-SSB

RANT1 was not able to reach consensus on whether to split the capabilities for PSFCH and S-SSB receptions as
different FGs, under FG 32-2 (i.e. receiving NR sidelink of PSFCH/S-SSB). Companies were split between

— Altl: Keep both capabilities for PSFCH and S-SSB receptions under FG 32-2

— Alt2: Split FG 32-2 into two FGs (one FG for support of only PSFCH and another for support of only
S-SSB)

Companies favoring Altl claim that the scope of the Rel-17 WI does not call for a low-cost sidelink UE and
split of FG 32-2 is not essential from the WI objective view (RP-220533). Furthermore, splitting FG32-2
would will cause market fragmentation in the sidelink device space (RP-220527).



On the other hand, companies favoring Alt2 claim that reception of S-SSB and reception of PSFCH are two
separate functions serving different purposes and have different implementation requirements. Hence, they
should be in separate FGs. (RP-220612)

Companies are invited to provide their views below. Moderator recommendation will be made after the initial
round of company inputs.

Feedback Form 3:

1 - ZTE Corporation

We prefer Alt 1. For progress we can accept Alt 2 by assigning pre-requisite of S-SSB reception to PSFCH
reception and two separate FGs

2 — Classon Consulting

[for FUTUREWEI] This UE type is currently not supported (marked in yellow). It is also not included in
the WID. It is not normal procedure to include FGs for aspects not in the WID or meeting agreements. We
prefer not to include at all. If it is included it should not be split.

Please see our paper in https://www.3gpp.org/ftp/tsgran/TSGRAN/TSGR_95e/Docs/RP-220527.zip

3 — vivo Communication Technology

We prefer Alt 2, and also would be OK to the compromise solution, e.g., having the PSFCH reception as
the prerequisite of S-SSB reception.

4 — Ericsson LM

Alt. 1. We are not convinced that there is practical consideration that justifies the split. PSFCH is a critical
component of NR SL since Rel-16.

5 — Samsung R&D Institute UK

Thanks for the discussion. We do not have a strong view but prefer Alt 2 since S-SSB and PSFCH are two
separate signals which have a difference purpose.

6 — Qualcomm Incorporated

Alt 2 (separate FGs.)

The utility and implementation of S-SSB are completely different from those of PSFCH and we don’t see
why the two functionalities should be grouped into the same FG. Some UEs are broadcast-only UEs that do
not request or receive feedback for their transmissions. Separating S-SSB reception from PSFCH reception
allows such UEs to have more robust synchronization without expending power or complexity to turn on
or to implement the reception chain and processing for PSFCH.

In our understanding, this UE type is already supported per the prior RAN1 agreement to introduce the FG
(with the FFS on the split). The reason the FG was highlighted yellow was to decided whether it will end
up as one or two FGs, not to decide whether it should stay or be removed.

10




ZTE’s compromise is acceptable to us as a way forward.

7 — Apple GmbH

Our preference is Alt 2. We are also fine with the compromise solution where the FG of S-SSB reception
is a pre-requisite FG for the FG of PSFCH reception.

First, we think this FG is necessary, as it is closely related to random resource selection. This is similar to
the newly introduced FG 32-4b and 32-4c. Second, we agree that PSFCH reception and S-SSB reception
are two different functionalities, and do not think they should be bundled. Also, there exist use cases with
only S-SSB reception, or with only PSFCH reception.

8 — Beijing Xiaomi Mobile Software

We do not have strong view on this issue but prefer to ALt2 as S-SSB and PSFCH are independent functions.

9 — LG Electronics Inc.

In our understanding, this FG is being defined mainly for pedestrian UEs that only send data packets, not
receive data from the other UEs. Such UEs still need to receive S-SSB and PSFCH in order to maintain
synchronization in partial and out-of-coverage scenarios and to transmit packets for which sidelink HARQ
feedback is enabled. Noting that the basic FGs defined in Rel-16 5G V2X WI included both S-SSB and
PSFCH, we think it is natural to consider this is still the basic component for the pedestrian UEs only
sending data packets. Thus we support Alt 1.

10 - CATT

We support altl. No need for further categorization which complicate specification

11 — Spreadtrum Communications

We prefer Alt 2 that FG 32-2 is split into two FGs, because the capabilities for PSFCH and S-SSB receptions
are two separate functions.

12 — Panasonic Corporation

Our preference is alt 2 as separate FGs by assigning pre-requisite of S-SSB reception to PSFCH reception.

13 -NTT DOCOMO INC.

We do not have strong view, but in this situation some compromise solution like Panasonic’s suggestion
would be a possible way.

14 — MediaTek Inc.

We prefer Alt 2 with separate FGs. The features are functionally separate, and we see a legitimate use case
for S-SSB reception without PSFCH. The compromise proposed by ZTE is fine for us.

11




15 — Huawei Tech.(UK) Co.. Ltd

The scope of the Rel-17 WI does not call for a low-complexity sidelink UE, but calls rather for power
consumption reduction, which is mainly achieved by power-efficient resource allocation schemes of partial
sensing and random resource selection, as well as SL-DRX. Therefore the split of FG 32-2 is not essential
at least from a WID objective view.

In fact, the existence of the FG as a whole is not a critical part of the WI. If RAN cannot decide and RAN1
is stuck, we can simply skip defining the FG altogether.

16 — Nokia Denmark

ZTE’s compromise is acceptable to us as a way forward.

2.4 Any other issues to be discussed
If there’s any other issues to be discussed, please provide your comments below.

Feedback Form 4:

1 -ZTE Corporation

Based on RAN2 agreement as below, a leftover issue is finalization of signaling and procedure for the case
when

RX UE does not receive any SL DRX configuration from TX UE:

For unicast and TX UE in RRC CONNECTED and Mode 1 RA, the serving gNB of TX UE determines
the SL DRX configurations for RX UE.

RAN?2 needs to handle different scenarios where gNB supports or not supports SL. DRX.

Keep RX UE’s reject option for SL DRX configuration sent by TX UE. If reject happens for initial
SL DRX configuration, default SL DRX configuration is no UC SL DRX. FFS on the default SL DRX
configuration for non-initial SL DRX configuration.

When a mode 1 TX UE is connected with SL DRX incapable gNB, the TX UE cannot provide SL con-
figuration to RX UE even if the TX UE itself is SL DRX capable. So if RX UE does not receive any SL
DRX configuration from TX UE, there may be two reasons corresponding to each of which different RX
UE behavior shall be assumed:

1) The TX UE is in mode 1 and connected with SL DRX incapable gNB.
2) The TX UE is in mode 2 and the TX UE does not provide SL. DRX configuration.

Given RAN2 has agreed to handle the scenario where gNB does not support SL DRX under which the RX
UE shall assume no SL DRX instead of default SL DRX, there should be mechanism defined for RX UE
to distinguish this case from the case when TX UE does not provide SL DRX configuration in mode 2.
Potential solution is allowing TX UE to inform RX UE that the TX UE is in mode 1 and connected with
SL DRX incapable gNB. Thus we propose the following

12




Task RAN2 to implement the mechanism on Tx UE informing Rx UE that the TX UE is in mode 1 and
connected with SL DRX incapable gNB during CR phase.

2 — Ericsson LM

The issue brought up by ZTE should be discussed further in RAN2, there is no need for RAN guidance on
this.

3 — Huawei Tech.(UK) Co.. Ltd

There is nothing in what ZTE mentions needing RAN intervention. It is single WG, can be resolved in a
single meeting, and does not represent an intractable issue in a WG.

4 — Samsung R&D Institute UK

We also think that RAN guidance is not necessary for the issue ZTE mentioned. This can be handled by
RAN?2 using maintenance TUs.

5 — Guangdong OPPO Mobile Telecom.

The scenarios mentioned by ZTE are exceptional cases. Whether there is a need and how to handles these
corner cases fall right within the scope of maintenance in RAN2.

6 — InterDigital

We also think that this issue should be discussed further in RAN2 and no RAN guidance is needed at this
point.

7 — Apple GmbH

Besides some prior-known issues in RAN1 and RAN2 discussions in February WG meetings, we want to
raise the following two open issues (more details in RP-220648).

1. Ambiguity of multiple IUC information from the same UE-A:

The agreed IUC information does not carry “priority” value used by UE-A to determine the preferred
resource set. When both explicit request triggered and condition triggered IUC are supported, there are
different ways (e.g., based on explicit request, resource pool (pre)configuration, etc) for UE-A to determine
the “priority” value to be used in determining the preferred resource set. When UE-B receives multiple
IUC information from UE-A, it does not know which “priority” value is used by UE-A in determining the
corresponding preferred resource set. Although it was agreed in RAN1 that it is up to UE-B implementation
to use one or multiple of them in its resource selection, it is unclear how UE-B can make the proper decision
without the knowledge of “priority” value associated with preferred resource set.

2. Incompatibility of RAN2-configured latency timer with RAN1-defined sensing timeline for IUC infor-
mation transmission:

The latency bound for IUC triggered by explicit request is statically configured in PC5-RRC. This semi-
statically configured latency bound does not have dependency on the start of resource selection window of
IUC information indicated in the explicit request. According to RAN2 agreement, the [UC information will
be cancelled if it exceeds the configured latency bound. On the other hand, it is agreed in RANT1 that UE-A
collects sensing results for [UC information generation until near the start of resource selection window of
IUC information. This leads to incompatible MAC layer and physical layer behavior.
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8 — vivo Communication Technology

In our view, whether/how to handle the issues raised by ZTE and Apple can be handled during maintenance
phase in WGs.

9 — LG Electronics Inc.

We think the solution ZTE mentioned is not necessary. We firstly note that even a SL DRX capable gNB
may decide not to provide SL DRX configuration to a TX UE and the mentioned case is not different. In
our view, a natural consequence in such cases is that the UEs do not use SL DRX. While we think RAN2
can further discuss whether additional clarification is necessary during the maintenance phase, we think
this is not an open issue which requires technical solutions.

Currently we have similar assessment for the issues Apple mentioned. While we think no critical problem
will happen with the extant agreements, WGs can further discuss whether additional clarification is needed
as a part of maintenance.

10 — MediaTek Inc.

We think the issues raised by ZTE and Apple can be discussed at WG level in the maintenance phase,
without plenary action.

11 — Huawei Tech.(UK) Co.. Ltd

Further response on Apple’s points:

(1) This is a purely technical RAN1 issue, if any issue is considered to exist, which is not relevant to a RAN
decision process.

(2) RAN2 are able to handle this, and decide if any change is needed. There may prove to be no technical
incompatibility on further inspection. Resolving such questions is normal business of maintenance, and
does not involve RAN.

12 — Nokia Denmark

The issue brought up by ZTE should be discussed further in RAN2, there is no need for RAN guidance on
this.

2.5 Summary of Initial Round
2.5.1 Issue 1: Open issues on Rel-17 sidelink enhancement in RANI1

20 companies provided inputs on whether an exception sheet is needed for Rel-17 sidelink enhancement to
capture open issues in RAN1. Out of the 20 companies, 17 companies indicated that an exception sheet is not
needed.

From RANI1 chair perspective, even without an exception sheet, work on Rel-17 sidelink enhancement can
proceed as part of maintenance. Furthermore, as mentioned in Section 2.1, additional TUs on top of what is
already been assigned for maintenance in RANI is not necessary. Considering these aspects as well as the
input from the companies in the initial round, moderator would like to recommend the following:

Proposal: Rel-17 sidelink enhancement WI is declared completed and therefore, an exception sheet is
not needed.
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2.5.2 Candidate resource reporting within SL DRX active time of RX UE
19 companies provided inputs on the issue of candidate resource reporting within SL DRX active time of RX
UE. The support for Solution 5 and Solution 6 are divided. A number of companies indicated that either

option is acceptable.

Considering the fact that Solution 6 had less number of companies with concerns in RAN1#108-e, the
moderator will check if Solution 6 is acceptable in the intermediate round.

253 Issue 3: UE feature for support of PSFCH / S-SSB

Companies were split between

— Altl: Keep both capabilities for PSFCH and S-SSB receptions under FG 32-2

— Alt2: Split FG 32-2 into two FGs (one FG for support of only PSFCH and another for support of only
S-SSB)

Futurewei and Huawei also indicated that selecting one of the two options is not absolutely necessary and
Rel-17 sidelink enhancement can do without FG 32-3 altogether.

For the intermediate round, the moderator will if companies can accept the compromise from ZTE.

254 Other issues

ZTE and Apple raised potential issues. General consensus among the companies who provided inputs was that
these issues should be discussed in WGs and not RAN.

Additional round of discussions is not needed considering the comments received so far.

3 Intermediate Round

3.1 Issue 1: Open issues on Rel-17 sidelink enhancement in RAN1

Proposal: Rel-17 sidelink enhancement W1 is declared completed and therefore, an exception sheet is not
needed.

Considering the discussions from the initial round, the moderator would like to check if there any companies
who cannot accept the above proposal.

Feedback Form 5:

1 — Nokia Denmark

Our view is that there is substantial amount of work to be completed. It is important to have a transparent
status report and an agreed list of open items. The following items are at least still open, requiring significant
effort to be closed.
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1. Finalization of how PHY layer guarantees that at least a subset of the candidate resources reported to
MAC layer is located within the active time of the RX UE

2. Finalization of UE-B’s behaviour when it receives both preferred resource set and non-preferred resource
set from the same UE-A or different UE-As

3. Finalization of relationship between start/end slots of resource selection window used for sidelink trans-
mission carrying inter-UE coordination information and start/end slots of resource selection window for
determining the set of resources

2 — Ericsson LM

As mentioned earlier, we think it is clear there is substantial work remaining and we support having list of
open issues to properly focus the remaining work, and to avoid a never-ending maintenance phase. The list
Nokia provides above lists the most obvious functionality requiring further discussion.

3.2 Issue 2: Candidate resource reporting within SL. DRX active time of RX
UE

To move forward, the moderator would like check if there are any companies who still maintain a position of
sustained objection against Solution 6. If there are companies with sustained objections, please make clear
indication of it. If there is no clear indication of sustained objections, the moderator will assume that all
companies can accept Solution 6.

Note that in case there is still sustained objection against Solution 6, moderator would like to recommend that
RAN agree on Solution 5. Without any further agreement, current specification can only operate with
candidate resource selection within DRX active time by UE implementation. It would better to have an
explicit agreement to make necessary changes to the specifications and avoid any confusion or debate.

Feedback Form 6:

1 — Huawei Tech.(UK) Co.. Ltd

We can accept solution 6.

On the second paragraph of the moderator’s statement, it seems not the case that current specifications
already permit UE implementation. 38.214 captured nothing regarding resource selection in DRX active
time, unfortunately, and this means that UE only follows the procedures which are there. They are, in
fact, somehow complete, but undesirable according to all proposals. Whatever resources the prescribed
procedures result in are passed up to MAC for processing. That set of resources (SA) can be completely
empty, and nonetheless fully compliant with 214’s procedures today. If so, there is no permission in the
spec for the UE to make up some other non-empty set of resources for MAC. Nor is there any permission
for UE to increase or decrease the quantity of resources when it is non-zero. Thus neither solution 5 nor
solution 6 is currently specified, and nor do the specs leave the UE with arbitrary freedom.

2 - CATT

We briefly gave our analysis why solution 6 has serious technical problems in the initial round. These
technical issues are still not addressed . Therefore, we still have serious concern for solution 6 and
hereby indicate we cannot accept solution 6.
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Unlike as some proponent claimed, solution 6 is different from legacy mechanism. Currently, legacy mech-
anism is to apply RSRP increment for all candidate set, but in solution 6 the increment will ‘only for re-
sources within the S DRX active time’. This will create RSRP imbalance with the whole candidates set,
which does not exist in legacy system. The imbalance will become more serious as N_total and X increases,
and it will seriously push higher the final RSRP threshold. On average, we can show the resulted final RSRP
threshold will be much higher than in the legacy system. Note higher level of final RSRP threshold level
will lead to higher probability of collision if the corresponding candidates are chosen. Therefore at certain
level the collision is so severe that the transmission using the selected candidate in DRX active time is
bound to fail. This fatal problem does not exist in legacy system.

In this round, we would like to discuss another technical concern we have with solution 6. This is regarding
the specification of Z for UE implementation. It is said that ‘Z’ is UE implementation parameter , and ‘If
there are less than Z candidate single-slot resources remained within the indicated SL DRX active time in
the set SA after completing the iterations from step 4) to 7) to fulfil X-M _total, then the problematic RSRP
increment procedure for DRX active period will be triggered.

It is evident that the higher Z value chosen , the higher probability that the second round of RSRP increment
will be triggered, and higher probability of RSRP imbalance and final RSRP threshold will be resulted. To
alleviate the RSRP imbalance problem discussed in the prior section of the contribution, UE implementation
will try to select a value for Z as small as possible, for example Z=1 could be chosen in the extreme case.
However, small value of Z will create another problem , which is not enough candidates set are within the
DRX active time. This will introduce difficulty for higher layer selection .

In fact, this paradox is created because of specification of ‘Z’ and related procedure. Ideally , the number
of selected candidates in the active set should be based on the channel condition and that condition is
varying. Without Z, the UE could just start the iteration from step 4) to 7) and select the resource, and end
up with certain number of candidate selected within DRX active set. At this time, the UE could decide
that to do next, depending on the resulted RSRP threshold. It is entirely possible some more intelligent
implementation could be utizlied, but one simple approach/principle is if RSRP threshold is low then the
UE could afford to trigger another round of selection, but if RSRP threshold is already high then the UE
will stop. The key difference here is UE now can adapt to the channel condition while the use of Z will
remove this flexibility. We can show that there are vast differences of the two approaches, reflected
in both the average probability of triggering of second round of selection, and in the final resulted
RSRP threshold.

In summary, we explain some of the problems exists in solution 6. We are open to more discussions, but
until these concerns are addressed we think any hasty decision to adopt solution 6 should be avoided
since that will severely degrade the quality of 3GPP specification.

3 — ZTE Corporation

Following Moderator’s guidance, we would like to indicate the currently formulated solution 6 is not ac-
ceptable to us.

CATT’s concern on the problem that comes with the configuration of Z has been raised several times in
RANI1 and we think the compromised solution didn’t address that either. First of all, the value for Z can
not be configured TB wise and match the corresponding sensing procedure so that there should be sufficent
and appropriate number of resources within the DRX active in the RSW. When for some TB, the RSRP
increment shall amount to a point that infinite loop of increase shall not generate a resource set whose DRX
active component is of cardinality larger than Z, the UE behavior is ambiguous and needs further fix. We
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understand proponent’s enthusiam on keeping Z, thus a way forward would be to ensure the number of
resources within DRX active would be up to Z instead of larger than Z eventually.

Regarding the RSRP increment to DRX active only, in addition to the imbalance issue mentioned by CATT,
it’s likely that the deadlock situation of infinite RSRP increment by applying the increment and counting the
resources within the set of DRX active only would get worse compared with applying the RSRP increment
to the whole set as the legacy percentage X for the whole set can not be translated into the percentage X of
the resources within the DRX active. A way forward would be keeping RSRP increment yet the applying
the increment to the whole set.

Summing up the above, we would like to propose a modified solution 6 wherein the RSRP increment is
kept but applied to the whole set A instead of the part of DRX only and the configuration of Z is kept but
as a target instead of a mandatory threshold.

Solution 6 (compromised): If there are no candidate single-slot resources remained within the indicated
SL DRX active time in the set SA after completing the iterations from step 4) to 7) to fulfil X-M "total” , for
the reported subset of the candidate resources, the UE applies the RSRP threshold increment in Step 7 and
continues the procedure from step 4) to 7) with replacing X-M total” by up to Z , where Z is determined
by UE implementation within a range of 0 < Z < X-N"total” and N "total” is the total number of candidate
single-slot resources within the SL DRX active time of the initialized set SA in Step 4).

4 — Guangdong OPPO Mobile Telecom.

It seems like we are starting a round of technical discussion in RAN, but I am not sure if this is the intention
of the moderator (RANT1 chair) for this round of discussion. Anyway, since there is a will / proposal to
further modify Solution 6 to accommodate concerns from ZTE and CATT, let me try proposing a new
Solution 6 since there is some errors in formulation from ZTE (while appreciate the intention).

Regarding the concern on raising the RSRP threshold ”only for resources within the SL DRX active time”
and how this will cause the RSRP imbalance problem and subsequently creating high interference / colli-
sions and/or even causing infinite loop within this portion , I think all these are all due to there is already
a high load within the SL DRX active time portion. In such operating environment, it is equally difficult
based on UE implementation to find candidate resources that does not create high interference / collisions
to other UEs. By raising the RSRP threshold only within the DRX active time, the intention is to limit
the interference only within this portion. If the RSRP threshold increment is equally applied to the entire
set SA (including the inactive time), then it will also cause more interferences to the DRX inactive time.
Hence, the RSRP threshold increment only within the DRX active time is a necessary restriction.

Regarding the Z value, although I don’t think it will create any problem as it can be fully decided by UE
implementation (e.g., it can be a small number or a large number), but I can see by replacing it with at
least one” may be this can resolve the concerns from ZTE and CATT. Furthermore, by using “at least one”,
I think it can also resolve the concern from ZTE and CATT on creating too much interference / collisions
within the DRX active time, since the requirement is just one resource instead of Z. Therefore, I suggest
the following new version of Solution 6.

Solution 6’ (further compromised): If there is no candidate single-slot resource remained within the indi-
cated SL DRX active time in the set S_A after completing the iterations from step 4) to 7) to fulfil X-M_total,

18




for the reported subset of the candidate resources, the UE applies the RSRP threshold increment in step 7)
and continues the procedure from step 4) to 7) only for resources within the SL DRX active time until there
is at least one candidate single-slot resource remained within the SL DRX active time in the set S_A.

3.3 Issue 3: UE feature for support of PSFCH / S-SSB

Moderator would like to check if the following modified Alt2 (a compromise suggested by ZTE) can be
acceptable to the companies:

Modified Alt2: Split FG 32-2 into two sub-FGs
— One sub-FG for support of only S-SSB reception

— Another sub-FG for support of PSFCH reception with pre-requisite of S-SSB reception

Companies are invited to provide their views below.

Feedback Form 7:

1 — Huawei Tech.(UK) Co.. Ltd

If ZTE could explain the market and/or deployment relevance of each of this pair of FGs? We will return
for further comment if so, thanks.

In general, it seems like the proposal is an assumption that ”something must be done!”, when RAN should
ask the question, as mentioned in GTW, whether anything has to be done here at all. Bear in mind that
low complexity is not an objective for the WID. Looking at the current list of features, not including 32-2,
it does not seem to have any particular flaw in representing what has been standardized. Whereas 32-2 is
something extra without a link to the rest of the W1.

2 — Samsung Electronics Co.

(Moderator) In response to Huawei’s comment on assumption with regards to the proposal, there is no
assumption that something has to be done. However, a compromise proposal has been made and it is now
brought forth for consideration.

3 — Ericsson LM

Our preference is still to go with alternative 1 for the reasons shared earlier, but we would be fine with the
modified Alt. 2 if there is wide support for it.

4 — Samsung R&D Institute UK
Thanks for the discussion. We are O.K with the Modified Alt 2.

5 — LG Electronics Inc.

We are fine with the modified Alt 2.
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6 — Panasonic Corporation

We support the proposal of Modified Alt2.

7 — Qualcomm Incorporated

We are ok with the compromise proposal. We commented earlier on why we support having the features
in separate FGs, including power saving aspects.

8 — vivo Communication Technology

We can accept the compromise proposal. We would like to remind that the intention of introducing FG
32-2 is endorsed. Thus the argument is whether/how to split the FG, not the introducation of the FG.

9 — Apple GmbH

We support the proposal.

We would like to mention that FG 32-4b and FG 32-4c are introduced without any corresponding RAN1
agreements (except in UE feature discussions). They can be used for the synchronization of random re-
source selection UE. Similarly, the FG of S-SSB reception could be introduced for the synchronization of
random resource selection UE.

10 - CATT

We still prefer altl. For progress, we can accept the modified alt2 if it is the majority view.

11 — Classon Consulting

[for FUTUREWEI] The meaning of an all yellow FG is clear, it is not currently agreed. Our preference is not
to introduce the FG 32-2. So far there is no compelling use case brought out as to why this fragmentation,
or further fragmentation from the alternatives, is truly necessary. Introducing Type B UEs is different than
partial sensing and RRS, in that partial sensing and RRS are in the WID and Type B is not. Whatever
FGs are needed for partial sensing and RRS of course need to be added in the capability discussion. The
same logic does not apply for type B UEs. The WID justification is also quite clear that we need to have
’maximum commonality” and “maximize the economy of scale”. Modified Alt 2 does not do that, but will
result in further fragmentation.

12 — Beijing Xiaomi Mobile Software

We support the modified alt.2 as a compromise.

13 — Spreadtrum Communications

We are fine with the modified Alt 2.

14 — MediaTek Inc.

We support the modified Alt 2.

15 — Nokia Denmark
We are fine with the modified Alt 2.
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16 — ZTE Corporation

support
3.4 Summary of Intermediate Round
34.1 Issue 1: Open issues on Rel-17 sidelink enhancement in RAN1

For the intermediate round, moderator asked whether there were any company who had concerns on the
following proposal.

Proposal 1: Rel-17 sidelink enhancement W1 is declared completed and therefore, an exception sheet is not
needed.

The only comment was from Nokia and Ericsson. Nokia requested three open issues to be listed as part of the
Rel-17 sidelink enhancement SR. Ericsson agreed with Nokia on the need for the three open issues to be
captured. Given the situation, moderator recommendation is to agree on the above proposal aOnd capture the
following issues in the SR to be handled as part of maintenance work on Rel-17 sidelink enhancement.

Proposal 2: Capture the following in the SR for Rel-17 sidelink enhancement

Following issues are to be handled as part of RANI maintenance work

1. Finalization of how PHY layer guarantees that at least a subset of the candidate resources reported to
MAC layer is located within the active time of the RX UE

2. Finalization of UE-B's behavior when it receives both preferred resource set and non-preferred resource
set from the same UE-A or different UE-As

3. Finalization of relationship between start/end slots of resource selection window used for sidelink
transmission carrying inter-UE coordination information and start/end slots of resource selection
window for determining the set of resources

Note that bullet 1 can be removed by resolving Issue 2 in section 3.4.2.

342 Issue 2: Candidate resource reporting within SL DRX active time of RX UE
Moderator’s proposal for the intermediate round was to agree on Solution 6.

When SL DRX active time of RX UE is provided by the higher layer for candidate resource selection

— Solution 6 (compromised): If there are less than Z candidate single-slot resources remained within the
indicated SL DRX active time in the set SA after completing the iterations from step 4) to 7) to fulfil
X-M_total”, for the reported subset of the candidate resources, the UE applies the RSRP threshold
increment in Step 7 and continues the procedure from step 4) to 7) only for resources within the SL DRX
active time with replacing X-M_"total” by Z, where Z is determined by UE implementation within a
range of 0 < Z < X-N_"total” and N_"total” is the total number of candidate single-slot resources
within the SL DRX active time of the initialized set SA in Step 4).
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CATT and ZTE explicitly indicated that they cannot accept Solution 6. The situation is no different from that
of RAN1#108-e. A modification to Solution 6 was proposed by ZTE. Given the situation, the moderator
would like to check if companies can accept Solution 5 to close this issue.

Proposal 3: When SL DRX active time of RX UE is provided by the higher layer for candidate resource
selection

— Solution 5 (up to UE implementation). If there is no candidate single-slot resource remained within the
indicated SL DRX active time in the set SA after completing the iterations from step 4) to 7) to fulfil
XM _"total”, the UE based on its implementation selects and includes at least one candidate single-slot
resources within the indicated SL DRX active time in the set SA.

343 Issue 3: UE feature for support of PSFCH / S-SSB

15 companies provided inputs on the issue of UE feature for support of PSFCH / S-SSB in the intermediate
round. All companies indicated support for the modified Alt2 except Huawei and Futurewei.

Proposal 4 (Modified Alt2): Split FG 32-2 into two sub-FGs

— One sub-FG for support of only S-SSB reception

— Another sub-FG for support of PSFCH reception with pre-requisite of S-SSB reception

Compared to the original Altl vs Alt2 situation in RAN1, Proposal 4 seems to be more acceptable to
companies. Moderator recommendation is to take Proposal 4.

Note that despite the FG 32-2 being acceptable to most companies, the support of FG 32-2 or some form of its
variation is not absolutely essential. And RAN1 was not able to converge on this issue despite extensive

discussions. All things considered, if RAN cannot agree on Proposal 4, it is very unlikely that any further
discussions in RAN1 will help.

3.5 Proposals for Monday’s GTW Session

Proposal 1: Rel-17 sidelink enhancement W1 is declared completed and therefore, an exception sheet is not
needed.

Proposal 2: Capture the following in the SR for Rel-17 sidelink enhancement

Following issues are to be handled as part of RANI maintenance work

1. Finalization of how PHY layer guarantees that at least a subset of the candidate resources reported to
MAC layer is located within the active time of the RX UE

2. Finalization of UE-B's behavior when it receives both preferred resource set and non-preferred resource
set from the same UE-A or different UE-As
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3. Finalization of relationship between start/end slots of resource selection window used for sidelink
transmission carrying inter-UE coordination information and start/end slots of resource selection
window for determining the set of resources

Proposal 3: When SL DRX active time of RX UE is provided by the higher layer for candidate resource

selection

— Solution 5 (up to UE implementation). If there is no candidate single-slot resource remained within the
indicated SL DRX active time in the set SA after completing the iterations from step 4) to 7) to fulfil
XM total”, the UE based on its implementation selects and includes at least one candidate single-slot
resources within the indicated SL DRX active time in the set SA.

Proposal 4: Split FG 32-2 into two sub-FGs

— One sub-FG for support of only S-SSB reception

— Another sub-FG for support of PSFCH reception with pre-requisite of S-SSB reception
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