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1. [bookmark: Proposal_Pattern_Length]Introduction
This summary uses the outcome of discussions in [1] and the framework given in the RAN-chair guidance document [2], referring to slides 14 and 15 (TU allocation) and slide 33 (Additional topological improvements SI -> WI potential objectives).
Company views and proposals on additional topological enhancements for NR have been submitted under this agenda item. The relevant contributions are [3]-[12].
1. [bookmark: _Hlk152768620]Proposed Justification for Study on Additional Topological Enhancements for NR
Based on material shared during the Rel-19 Workshop, RAN #101, and the corresponding moderator proposal for the proposed objectives in [1], the moderator has provided text for the justification section for the Study on additional topological enhancements for NR in [13]. Further refinement of the justification section will be done after conclusion on the set of objectives.
2.1	Proposed Justification for WAB and Mobile IAB
2.1.1	Moderator Proposal
Wireless Access Backhaul (WAB) and Mobile IAB:
The legacy building blocks for 5G RAN topologies should be enhanced to provide a broader range of use cases, such as:
-	5G access for UEs onboard aircrafts, cruise ships, helicopters and vehicles in remote areas with limited sky visibility
-	Backhauling via NTN, and Xn-/NG-based NTN <-> TN handover for backhaul.
-	Support for onboard/on-site MEC, local services, and direct local inter-UE communications.
-	Support for backhauling without RAN-sharing or roaming agreements between access PLMN(s) and backhaul PLMN(s). 
-	Backhauling for local gNB deployed in public safety or disaster recovery scenarios.
Wireless Access Backhaul (WAB) shares the same use cases as VMR and is well aligned with the SA2-endorsed SID on architectural enhancements for VMR. It is expected that single-hop backhauling is sufficient for Wireless Access Backhaul (WAB) and that there is no impact to UEs at this late stage of 5G deployment.
IAB use cases consist of the following:
-	Single-donor IAB in support of public safety or disaster recovery scenarios.
-	Support for multi-hop redundant transport in backhaul.
-	Support for IAB-node mobility underneath the same IAB-donor.
Rel-16/17 IAB with single donor supports multi-hop backhauling, backhaul redundancy for robustness/reliability, and dynamic topology adaptation to account for IAB-node mobility underneath the IAB-donor. The Rel-19 study can identify if any enhancements are needed for higher robustness due to local IAB-node mobility. It is expected that there should be no impact to UEs at this late stage of 5G deployment.
2.1.2	Discussion
No offline discussion was held during the session. The focus was on finalizing the objectives.
2.1.3	Moderator Proposal
Based on the discussions concerning the objectives, the moderator proposes the following way forward.
· Modify the draft SID justification for WAB as in “DRAFT RP-23xxxx Rev of RP-233118 New SID Study on additional topological enhancements for NR.doc”.
2.1.4	Conclusion
Further offline discussion was held on 13 December amongst interested parties to refine the study item justification. The moderator conclusion is as follows.
· The justification for the Wireless Access Backhaul (WAB) study is as follows:
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2.2	Potential Justification for 5G Femto
2.2.1	Moderator Proposal
5G Femto is analogous to the LTE concept of HeNB, deployed at e.g. home or at enterprise premises. HeNB has been widely deployed in many LTE markets across multiple regions with great success. It is important to enable 5G Femto use cases to provide NR access at home or at enterprise premises. The motivations for the study objectives are as follows:
-	5G Femto offers a cost-effective way to improve 5G indoor coverage, offload macro gNB network traffic, enable better voice quality, and better support for Enterprise mobility. 
-	5G Femto extends coverage using higher frequency bands, leading to efficient and effective usage of higher frequency spectrum.
-	High number of mobile sessions are indoor and inside coverage with 5G mid and high-bands is limited. Need for a solution that enables simple end user plug and play and allowing for customized access control.
-	High bandwidth and throughput with 5G are required at home and at campus locations to enable new immersive applications such as AR/VR/MR gaming, e-sports, UHD 8K video, telepresence, etc.
Support for large numbers of 5G Femto should be possible in a scalable manner. Access control for 5G Femto can leverage the CAG concept defined for PNI-NPN.
2.2.2	Discussion
No offline discussion was held during the session. The focus was on finalizing the objectives.
2.2.3	Moderator Proposal
Based on the discussions concerning the objectives, the moderator proposes the following way forward.
· Modify the draft SID justification for 5G Femto as in “DRAFT RP-23xxxx Rev of RP-233118 New SID Study on additional topological enhancements for NR.doc”.
2.2.4	Conclusion
Further offline discussion was held on 13 December amongst interested parties to refine the study item justification. The moderator conclusion is as follows.
· The justification for the 5G Femto study is as follows:
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1. Proposed Objectives for Study on Additional Topological Enhancements for NR
The outcome of discussions in [1] provided a list of objectives that are used for further discussion, refinement, and downscoping in order to fit within the proposed TU budget. The list of objectives in [1] have been captured in the initial draft of the SID in [13]. The RAN Chair has also provided some potential downscoping of objectives in [2] on slide 33 as highlighted in yellow. The draft SID will be revised based on the outcome of the discussions.
3.1	Proposed Objectives for WAB and Mobile IAB
3.1.1	Company Views and Proposals
The company views and proposals can be summarized as follows.
3.1.1.1	Downscope Mobile IAB
The RAN Chair proposes to downscope the Mobile IAB objectives from the study. This proposal was supported by Fujitsu, Samsung, ZTE, Sanechips, Ericsson, Deutsche Telekom, China Unicom.
Nokia supported the Mobile IAB objective but indicated that it could be a candidate for removal if necessary to keep the overall study within the TU budget.
Downscoping of the Mobile IAB objectives was not supported by Qualcomm, Xiaomi, Huawei, and HiSilicon.
3.1.1.2	WAB and VMR
Qualcomm and Xiaomi identify that WAB and VMR address the same use cases and use the same architecture. Therefore, they should have common objectives in the SID. Nokia also highlighted that Wireless Access Backhaul (WAB) shares the same use cases as VMR and is well aligned with the SA2-endorsed SID on architectural enhancements for VMR. The proposal is to also refer to VMR when referring to WAB in the SID.
3.1.1.3	No UE Impact
Qualcomm and Xiaomi propose to add a note to indicate that there is no impact on the UE.
3.1.1.4	Removal of access link for WAB backhaul note
The RAN Chair proposes to remove note identifying that the access link for WAB backhaul can be TN or NTN. This proposal was also supported by Nokia.
3.1.1.5	Reduction of scope to limit SA2 impact
The RAN Chair proposes to consider reduction of scope to limit SA2 impact and highlights the text “(subject to interaction w/ SA2)” in the objective concerning the study of enhancements to QoS support on WAB backhaul. This proposal was also supported by Nokia by suggesting that the QoS related objectives could be replaced by a more generic bullet to coordinate with SA2 as needed. In addition, Nokia makes a similar suggestion concerning the WAB authorization aspects.
3.1.1.6	Others
The following items are proposed which deviate from the set of objectives identified in [1]. Some may lead to upscoping and impact the ability to keep within the TU budget. The items are summarized below for further discussion.
1) Samsung proposes that the scope of WAB study should be focused protocol stack, architecture, basic procedures including mobility support and provides a text proposal for significant edits to the set of objectives. ZTE and Sanechips also support the need to highlight the network architecture and protocol stack design aspects.
2) Nokia proposes to clarify the third WAB objective as follows.
-	Study signaling enhancements to support resource multiplexing reusing the IAB resource multiplexing framework as necessary
3) ZTE and Sanechips propose that transparent NTN access for WAB node can be considered in R19 without additional optimization.
4) Huawei and HiSilicon propose to consider the following set of objectives for IAB.
-	Study and provide simple solution for emergency services, study simple enhancements for the support of single-donor IAB topology, including (RAN2-led, RAN3):
-	Define enhancements to resilient multi-hop routing within the IAB topology in presence of local IAB-node mobility.
-	Study flexible routing enhancement, e.g. allows IAB node to re-route the upstream packets through its child node with dual connection, in case of BH RLF.
-	Study BAP layer mechanism to ensure the duplicated data to be routed in different paths.
-	Study slice-specific backhaul configuration.
3.1.2	Discussion
Downscope Mobile IAB:
HW: Study simple solution. The gap identified is resilience of transport. If companies are not willing to support, we can understand.
E///: Maybe the WAB study will do what is needed for IAB.
HW: Scenario is totally different.
Samsung: Only the last Mobile IAB node is moving. Brings complexity.
E///: Isn’t there RAN2 impact?
Samsung: Why are coverage enhancements not enough?
HW: Current mechanism is there. Would like to add a new configuration. Stop the discussion for the SI. Could cover in WI phase possibly.
RAN3 Chair: Clear that this bullet can be removed from the SI. Can be revisited after the study but cannot say if it should be included or not.
HW: It may be considered for the WI.
QC: Topology aware PDCP solution could be considered as part of the WI.
Nokia: Suggest to modify to “It may be considered for the normative work.”

WAB/VMR:
QC: Good to identify that they are the same. Already identified by SA2.
E///: Agree with QC.
Samsung: MT part is missing in SA2 for VMR. Can agree that having a common architecture.
Xiaomi: We think that SA2 is aware of this final MT part.
Lenovo: We are talking about Rel-19 VMR. SA2 has not published a clear definition of Rel-19 VMR.
E///: No big SA2 impact is needed.
QC: Backhaul is utilized for the PDU session.
Samsung: Add a note to evaluate whether we can reuse the architecture and use cases specified by SA2 for VMR.
Nokia: Capture something in the header of our study item the dependencies with SA2.
CATT: In Rel-17, we already started on the architecture.
E///: Assume that whatever we study for WAB is consistent with VMR definition in SA2.
Samsung: We believe that we should clarify the architecture in RAN3 first. We propose to select one. RAN3 to study the architecture and protocol first.
NEC: We agree with Samsung that we need to clarify the architecture first before deciding if VMR architecture can be reused in the WAB SI.

No UE Impact:
Nokia: Why add a note if RAN2 is a secondary WG?
Xiaomi: The impact to the UE is to access the WAB not the MT which might have RAN2 impact.
Lenovo: Agree to have this note.

Removal of access link note:
E///: Need to be consistent and remove the reference in the justification.
Nokia: If the intention is to make it clear as to the NTN aspects, it should be an objective.
QC: From a use case perspective, we want to cover NTN. How to capture, we can discuss.
CATT: Agree to remove.
Samsung: Agree to remove.
ZTE: Agree to remove the note.
Intel: Agree with QC comment. We may find out that there may be no normative work.
Xiaomi: Agree with QC and Intel.
E///: From RAN3 point of view, there is no difference between NTN or TN access. Does not preclude any backhaul scenario (e.g. NTN or TN).
Nokia: What do we need to capture in the SID? Needs to be explicitly in the scope.
Huawei: We will describe the full picture of the scenario.

Removal of SA2 impact:
RAN3 Chair: Follow what we did before. Add a note that any discussion with other WGs can be as needed. Focus on TN case first and any enhancements for NTN can be studied in the study item phase.
E///: We assume that the study applies to both. If anything comes up during the study, we can address further.

3.1.3	Moderator Proposal
Based on the discussions, the moderator proposes the following way forward.
· The Mobile IAB aspects may be considered for the normative work.
· Modify the draft SID objectives for WAB as in “DRAFT RP-23xxxx Rev of RP-233118 New SID Study on additional topological enhancements for NR.doc”.

3.1.4	Conclusion
Further offline discussion was held on 13 December amongst interested parties to refine the study item objectives. The moderator conclusion is as follows.
· The Mobile IAB aspects may be considered for the normative work.
· The objectives of the Wireless Access Backhaul (WAB) study are as follows:
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3.2	Proposed Objectives for 5G Femto
3.2.1	Company Views and Proposals
The company views and proposals can be summarized as follows.
3.2.1.1	Downscope enabling access to local services from the 5G Femto via collocated local UPF
The RAN Chair proposes to downscope the objective to study how to enable access to local services from the 5G Femto via collocated local UPF. This proposal was supported by Qualcomm, ZTE, Sanechips. Ericsson, Deutsche Telekom, and China Unicom indicate that a gap analysis for local breakout to identify gaps (if any) in available functionality.
Fujitsu, Samsung, Nokia, NEC, and NTT DOCOMO propose to keep the objective to study how to enable access to local services from the 5G Femto via collocated local UPF.
3.2.1.2	Removal of gap analysis note
Regarding the note that the study involves a gap analysis of existing 5G functionality with HomeNB functionality, Nokia and NEC propose to remove the note. Based on the number of operators supporting 5G Femto and because Femto over 3G and 4G has also been specified, the proposal is that the suggested gap analysis for 5G Femto may not be needed. Nokia also states that the note does not seem to add any value beyond what is already stated in the first objective, “Study the overall RAN architecture and required functional and procedural impacts for supporting 5G Femto deployments.”
3.2.1.3	No UE Impact
Qualcomm and Xiaomi propose to add a note to indicate that there is no impact on the UE.
3.2.1.4	Others
The following items are proposed which could lead to upscoping and impact the ability to keep within the TU budget. The items are summarized below for further discussion.
1) NTT DOCOMO proposes to modify the third objective and to add a fourth objective as follows.
-	Study how to enable access to local services and broadband internet services from the 5G Femto via collocated local UPF.
-	Study SON feature for 5G femto
2) Samsung proposes to add a fourth objective as follows.
-	Study how to support inbound mobility to Femto
3.2.2	Discussion
Downscope enabling access to local services from the 5G Femto via collocated local UPF:
Lenovo: Important to keep this objective
Samsung: We support to have this objective. Since this is a study item, it is reasonable to determine if there is a specification impact or not.
CATT: Our understanding is that the local UPF is already supported by local area network.
E///: Clarification is needed to have everyone on the same page. In 5G, we have existing functionality in the network.
Telecom Italia: Tend to agree with E///. We already have a number of solutions.
Qualcomm: Good to have this objective since it touches femto and WAB.
Huawei: Agree with E/// and TIM.
RAN3 Chair: Local access feature in Rel-18 had no impact on RAN3.

Removal of gap analysis note:
Nokia: Fine to keep it if no one has any concerns with it. It seems that some of the gap analysis is already done.
E///: We originally proposed the note. Would want to know what is different from what is already available in RAN3.
NEC: Propose to remove it since it is clear what we are trying to do. In the study, it is OK to keep.

No UE Impact:
No concerns with adding the note.

DOCOMO proposal in RP-233544:
E///: Even if we don’t have this local UPF, the draft objectives already cover the DOCOMO proposal. For SON, no deployment scenario is excluded. We may want to consider SON when we have more study on the architecture.
DOCOMO: We agree that we have to do the study first. In 4G, the radio quality assessment for each customer was difficult. SON will allow for easier evaluation of individual customer coverage issues. Agree that it is a second step.
RAN3 Chair: In 4G, we have femto 4G feature but don’t have any specific SON feature. In 5G, we can apply the SON feature from 5G to the femto case.
Samsung: Normally, we do SON in the next release for a new feature.
DOCOMO: This SON feature is about interference aspect which is different from NTN case.

Samsung proposal in RP-233026:
Samsung: Just to clarify.
E///: If we say to re-use the existing CAG functionality, it is already there.
CATT: same view as E///. What is the gap?
Samsung: fine to have the general description.

3.2.3	Moderator Proposal
Based on the discussions, the moderator proposes the following way forward.
· Modify the draft SID objectives for 5G Femto as in “DRAFT RP-23xxxx Rev of RP-233118 New SID Study on additional topological enhancements for NR.doc”.

3.2.4	Conclusion
Further offline discussion was held on 13 December amongst interested parties to refine the study item objectives. The moderator conclusion is as follows.
· The objectives of the 5G Femto study are as follows:
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1. Summary
This document captures the outcomes of the discussions concerning the new SI Study on additional topological enhancements for NR. The conclusions on each topic are captured in sections 2.1.4, 2.2.4, 3.1.4, and 3.2.4 of this document. The Study Item Description is available in [14].
The following Tdocs can be noted.
[3] RP-232970
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[6] RP-233086
[7] RP-233410
[8] RP-233544
[9] RP-233553
[10] RP-233624
[11] RP-233679
[12] RP-233786
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- Study the overall RAN architecture and required functional and procedural impacts for supporting 5G Egmto.
deployments [RAN3]

- Study how to define the SG access control mechanism by (re-Jusing the existing CAG functionality and identify
needed enhancements (if any) [RAN3]

- Clarify the access to local services from the 5G Egmto via collocated local UPF and identify issues, if any
[RAN3]

NOTE 1: The study involves a gap analysis of existing 5G functionality with HomgNB functionality.
NOTE 2: No impact on the UE.

NOTE 3: Coordination with other WGs (e.g. SA2) when needed.
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The legacy building blocks for 5G RAN topologies should be enhanced to provide a broader range of use cases, such as

5G access for UEs onboard aircrafis, cruise ships, helicopters, and vehicles in remote areas with limited sky
visibility via an onboard gNB.

Backhauling of NG and Xg via TN and NTN, including support of NTN <-> TN handover for backhaul.
Support for onboard/on-site MEC and local services.

Support for backhauling without RAN-sharing or roaming agreements between access PLMN(s) and backhaul
PLMN(s).

Backhauling for local B, deployed in public safety or disaster recovery scenarios.

It is assumed that Wireless Access Backhaul (WAB) is aligned with VMR use cases and with the SA2-endorsed SID on
architectural enhancements for Rel-19 VMR. It s expected that single-hop backhauling is sufficient for Wireless
Access Backhaul (WAB) and that there is no impact to UEs at this late stage of 5G deployment
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5G Eemto is analogous to the LTE concept of HeNB, deployed at e.g. home or at enterprise premises. HeNB has been
widely deployed in many LTE markets across multiple regions with great success. It is important to enable 5G Egmto,
use cases to provide NR access at home or at enterprise premises. The motivations for the study objectives are as
follows:

- 5G Esmtp offers a cost-effective way to improve 5G indoor coverage, offload macro gNB network traffic, enable
better voice quality, and better support for Enterprise mobility

- 5G Egmto extends coverage using higher frequency bands, leading to efficient and effective usage of higher
frequency spectrum.

- High number of mobile sessions are indoor and inside coverage with SG mid and high-bands is limited. Need for
a solution that enables simple end user plug and play and allowing for customized access control.

- High bandwidth and throughput with SG are required at home and at campus locations to enable new immersive
applications such as AR/VR/MR gaming, e-sports, UED 8K video, telepresence, etc.

Support for large numbers of 5G Eggato should be possible in a scalable manner. Access control for 5G Egmto can
leverage the CAG concept defined for PNI-NPN. It is expected that there should be no impact to UESs at this late stage
of 5G deployment
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- Study the support of WAB including [RAN3, RAN2].

- Study the architecture and protocol stack of supporting a gNB, with MT function providing PDU session
backhaul.

- Study impact of WAB mobility within an existing RAN (e.g., inter-gNB neighbour relations)
- Identify necessary inter-gNB- and gNB-to-CN signalling to address the support of WAB.
- Study signalling enhancements on resource multiplexing for WAB.

NOTE 1: No impact on the UE.

NOTE 2: Coordination with other WGs (e.g. SA2) when needed.

The WAB study does not preclude any backhaul scenario (e.g. NTN or TN).




