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This document captures the RAN1#109-e email discussion [109-e-R18-Duplex-01] for the TR skeleton for the study item “Study on evolution of NR duplex operation” with SID in RP-220633. Companies are invited to enter their comments on the TR skeleton below.
2	Draft TR skeleton
A draft TR skeleton has been provided by the rapporteur in R1-2205187 (it can also be found in the draft folder ‘Inbox/drafts/9.3/draftSkeleton’) and presented in an online (GTW) session in RAN1#109e. The structure of the draft TR skeleton is inspired by TR 36.828.
[bookmark: clause4][bookmark: references][bookmark: definitions][bookmark: _Toc41497765]3	Discussion
	Company
	Comments

	QC
	Comment #1: The description of section 6.1 should be updated to include the feasibility aspects of SBFD to reflect the SID description. 
	[bookmark: _Toc101887762]6.1	SBFD feasibility and schemes
Editor’s note: This section captures the general aspects of SBFD feasibility and schemes except the inter-gNB and inter-UE CLI handling schemes, which are captured in a separate section.



Comment #2: Similar to the structure of section 6 of SBFD, Section 8 should have one more item on “Dynamic TDD schemes and feasibility”. This is needed to make sure we are aligned to the SID. Other schemes for dynamic TDD such as subband half-duplex (SBHD) as discussed in our tdoc R1-2205032 could be captured in that section. 
	The detailed objectives are as follows:
· Identify applicable and relevant deployment scenarios (RAN1).
· Develop evaluation methodology for duplex enhancement (RAN1).
· [bookmark: _Hlk91576402]Study the subband non-overlapping full duplex and potential enhancements on dynamic/flexible TDD (RAN1, RAN4).
· Identify possible schemes and evaluate their feasibility and performances (RAN1).



Comment #3
For section 7 and section 9, we think that FR1 and FR2 evaluation methodology and performance analysis should be captured independently in two different sections. 
Comment #4
For section 6.2 and 8.1 on cross-link interference, it should be clarified how to handle the common and SBFD specific enhancement or dynamic-TDD specific enhancements.
Comment #5
It is preferred to have separate and dedicated section for new channel models of BS-BS channel model and UE-UE. And additional section capturing the model of the different components of self-interference and inter-SB modelling. These models are new to RAN1/RAN4 and should be captured in separate sections. 
Comment #6
As commented online, there could be link-budget analysis and link-level analysis in addition to SLS. Based on the outcome of RAN1 discussion, these evaluation methods should be added in addition to the SLS.


	Ericsson
	Comment #1
In our view, both link and system level evaluations are needed in this study item for SBFD, where link level evaluations are needed to properly study self-interference suppression. For dynamic TDD, we think system level evaluations are sufficient. Based on this, RAN1 should agree on a set of evaluation assumptions for both link and system level. These can be captured in the TR as two separate tables (see, for example, TR 38.808 for the 60 GHz WI). Accordingly, we suggest that Section 7.1 should contain two sub-sections as follows:
7.1 Evaluation Methodologies
7.1.1 Link Level 
Note: includes a table of link-level evaluation assumptions
7.1.2 System Level
Note: includes a table of system-level evaluation assumptions
Comment #2
Regarding Qualcomm's Comment #5, we agree that the BS-BS and UE-UE channel models are important, and these can be captured in a table with all other evaluation as we suggest above.
Comment #3
We believe the structure of Section 7.2 – 7.x+2 needs adjustment. One of the more important aspects of the SI is to evaluate the performance impact on a legacy network, and this is done through a two-operator evaluation where Operator A deploys SBFD, and Operator B is legacy (static-TDD). This is stated in the SID quite clearly:
· Study the performance of the identified schemes as well as the impact on legacy operation assuming their co-existence in co-channel and adjacent channels (RAN1).
This is in contrast to the RAN4 objective which is about studying feasibility and impact on RF requirements:
· Study the feasibility of and impact on RF requirements considering adjacent-channel co-existence with the legacy operation (RAN4).

Hence, since RAN1 shall evaluate performance in both co-channel (single-operator) and adjacent channel (two-operator) scenarios, we think the structure of the evaluation results in the TR should reflect this objective accurately. Our suggestion is as follows, where different scenarios can be defined under each sub-section.
7.2 Single-Operator Evaluation Results
Editor's Note: This section captures performance evaluation results for single-operator (co-channel) scenarios.
7.2.1 Scenario 1
7.2.2 Scenario 2
…
7.3 Two-Operator Evaluation Results 
Editor's Note: This section captures performance evaluation results for two-operator (adjacent channel) coexistence scenarios, i.e., SBFD operator + legacy (static TDD) operator.
7.3.1 Scenario 1
7.3.2 Scenario 2
…
Comment #4
We also agree with Qualcomm’s comment 3 regarding having separate sub-sections for FR1 and FR2 evaluations. 

	OPPO
	Comment #1: Another way to fulfill the SID task of “Identify possible schemes and evaluate their feasibility and performances (RAN1)” is to put feasibility evaluation in section 7, with separate sub-sections. If the feasibility study is put in section 6, 
· The feasibility study should be applicable to individual SBFD scheme, rather than the general SBFD principle. So Qualcomm’s suggestion could be improved to “SBFD schemes and corresponding feasibilities”
· The group should discuss whether such feasibility study should include not only SBFD schemes in section 6.1, but also interference handling schemes in section 6.2. Our understanding is to include both.    
Comment #2: We share the view with Qualcomm that the “scheme and feasibility” apply to dynamic TDD section as well.  
Comment #3:  Regarding to how to capture in TR the common schemes that handles both CLI in full duplex and CLI in dynamic TDD (i.e., Qualcomm’s comment #4), we are less worried for now, and think this is a kind of editorial issue that can be solved by either cross-reference or simple duplication. However, we are more curious on how to handle the RAN1 discussion for such common part (if any) -- keep the discussions parallel in two agenda? or even a more basic question: should the RAN1 discussion pursue to have any common handling between the CLI in full duplex and the CLI in dynamic TDD?  We understand this may go beyond the skeleton itself but somehow related.
Comment #4: We think it is a bit too early to discuss now where to put what kind of channel model or where to put LLS results. At current stage it is good enough to  say the note under sections 7 and 9 as: 
Editor’s note: This section captures the evaluation metrics, description of evaluation methodologies, etc, respectively for SLS and LLS, if any agreed. 
Comment #5:  By reading the following SID assignment, 
· Study the performance of the identified schemes as well as the impact on legacy operation assuming their co-existence in co-channel and adjacent channels (RAN1).
we had a feel that the co-existence study should not be based on potentially separate scenarios, such as scenario x+1 or x+2. Instead, the fair comparison between w/ legacy operation and w/o legacy operation  is better to be based on the same deployment scenario (with different ratios of R18/legacy UE populations). In addition, we think it is a bit too early to exclude the evaluation setup that co-channel co-existence and adjacent-channel coexistence occur together. 
Therefore, we prefer to see a skeleton like following, and with scenarios {x+1, x+2} being removed: 
7.x	Scenario y: SBFD scenario y
Editor’s note: This section captures the evaluation assumptions and performance evaluation results for SBFD scenario y, including the evaluation cases that take into account the impact on legacy operation assuming their co-existence in co-channel and adjacent channels.



	Spreadtrum
	Comment #1: For the new added section 10 Feasibility of and impact on RF requirements, editor’s note only mentioned RAN4 work and input. If coexistence issue can be discussed in this section, RAN1 work should be included as well, as it is in the scope of SID below:    
· Study the performance of the identified schemes as well as the impact on legacy operation assuming their co-existence in co-channel and adjacent channels (RAN1).

	Huawei, HiSilicon
	Comment #1: 
On section 7.1 and 9.1, in addition to system-level evaluation, we think both link budget analysis and link-level evaluation should be included. As discussed in our contribution R1-2203156, to evaluate the feasibility and performance of SBFD and dynamic TDD (in response to Ericsson’s comment #1), it is critical to study the CLI handling schemes, which are highly related to the performance of RX receiver, co-site self-interference cancellation, etc. It is difficult to evaluate these aspects in system level simulations due to the difficulty in modelling of realistic channel estimation (potentially impacted by CLI) and interference suppression algorithms. In addition, the link budget analysis on interference (section 2.4 in R1-2203156) is a very useful tool to study the feasibility and performance of SBFD and dynamic TDD. These results can provide some good insights on the potential blocking issues by comparing with the current RAN4 requirement as well as how much interference suppression and/or cancellation is required for each scenario. These are important for concluding the feasibility of SBFD and dynamic TDD. 
7.1.1 Link budget analysis
Note: This section includes the simulation assumptions for link budget analysis
7.1.2 Link Level evaluations
Note: This section includes the simulation assumptions for link-level evaluations
7.1.2 System Level evaluations
Note: This section includes the simulation assumptions for system-level evaluations
…
9.1.1 Link budget analysis
Note: This section includes the simulation assumptions for link budget analysis
9.1.2 Link Level evaluations
Note: This section includes the simulation assumptions for link-level evaluations
9.1.2 System Level evaluations
Note: This section includes the simulation assumptions for system-level evaluations
Comment #2:
On QC’s comment 1 to include the feasibility aspects of SBFD for section 6.1, we have a different view. The feasibility of SBFD not only depends on the general aspects of SBFD, it is also highly dependent on Section 6.2, i.e. whether the CLI can be properly handled. Hence, one possible way to conclude on the feasibility in separate sub-section under section 7 and section 9.
Comment #3: 
On section 6.2, we are wondering whether intra-gNB CLI (self-interference) should also be included.

	TCL
	For section 6.1 we share similar views with Qualcomm and OPOO to include “Feasibility” in section 6.1, in order to align section 6.1 with the objectives mentioned in the SID. 
For “Inter-gNB and Inter-UE CLI handling” in section 6 and section 8, we are ok with the moderator skeleton, as the solutions of inter-gNB and inter UE CLI handling in SBFD may be different from CLI handling solutions in dynamic TDD.

	CATT
	Comment #1: 
On section 8, Potential enhancements on dynamic/flexible TDD
8.1 Inter-gNB and inter-UE CLI handling schemes 
is listed on the only agenda item
However, in the workplan tdoc R1-2204302, the following is listed as two parallel agenda:
· Study possible schemes for dynamic/flexible TDD
· Study inter-gNB and inter-UE CLI handling schemes
Can you please clarify the intention (if section will include other schemes than CLI handling) ?

Comment #2: 
There are two sections regarding CLI handling schemes:
6.2 Inter-gNB and inter-UE CLI handling schemes 
8.1 Inter-gNB and inter-UE CLI handling schemes 
Is the intention here to capture CLI handling schemes for SBFD and for dynamic TDD at their respective section? If yes, how about RAN1 discussion, are we going to conduct CLI discussion in both SBFD and dynamic TDD agenda item? 


	Xiaomi
	Comment#1: 
On chapter 6, we echo with HW’s comments that self-interference should be considered. As self-interference is quite different from inter-gNB and inter-UE CLI, it’s better to use a separate section to capture, i.e. ‘6.3 Self-interference handling scheme’. Accordingly, editor notes under section 6.1 should also be updated to capture self-interference, i.e. ‘Editor’s note: This section captures the general aspects of SBFD schemes except the inter-gNB and ,inter-UE CLI and self-interference handling schemes, which are captured in a separate section.’.

Comment#2: 
Regarding to chapter 7 and chapter 9, we think the current format is good enough.  By reading the comments so far, our feeling is that it may be hard to identify all the detail scenarios and methodology for simulation at a very early stage. On the other hand, the current structure is general enough and can be easily extended by adding new sub-sections to cover all the expected/identified scenarios/cases during the evaluation discussion. For example, we can further add sub-section under section 7.2 to capture FR1 and FR2, LLS and SLS, single operator and two operators, etc. To address companies’ concern, maybe we can add a note for each section like: 
[bookmark: _Toc102993887]7.2	Scenario 1: SBFD scenario 1
Editor’s note: This section captures the evaluation assumptions and performance evaluation results for SBFD scenario 1. Sub-section can be added in the future to capture the evaluation cases according to the discussion, e.g. different frequency ranges, methodologies(LLS, SLS)…


	vivo
	Comment #1:
About the feasibility study, we agree with HW that it depends on SBFD schemes, CLI and self-interference handling, and also the deployment scenarios. Therefore, we prefer to have a separate section or sub-section after or under section 7 and under or after section 9. 
Comment #2:
We also think the most important thing for SBFD is self-interference handling, it should be also included in section 6 as separate sub-section.  
Comment #3:
About handling the common part CLI handling schemes for SBFD and for dynamic TDD, we share OPPO’s views that it can be solved by either cross-reference or simple duplication, and fine to keep it. The discussion can be either in Agenda 9.3.2 or 9.3.3.  

	ZTE
	Comment#1:
As we commented online, interference models are one of the major issues to be addressed in this SI. Since interference models may require both RAN1 and RAN4 input and may be applied to more than one simulation methods (LLS, SLS), it is better to have a separate section to capture all these interference models.
The gNB-gNB and UE-UE channel models can also be put in a separate section.

Comment#2:
Regarding whether to add “schemes for dynamic TDD” in the TR skeleton, we are not sure about what “schemes for dynamic TDD refers to? Do we intend to introduce some new TDD framework? It would be better if companies can first clarify this terminology.

Comment#3:
It seems SBFD gNBs with different UL/DL resource patterns are not listed in section 7. Although it may be treated as lower priority, it doesn’t mean this case can not be simulated.


	New H3C
	Comment#1:
Regarding section 6.1, we think current editor is fine and this section should include all of proposed SBFD schemes. We can draw conclusions on all of proposed SBFD schemes feasibility in section 10-12.
Comment#2:
Regarding sub-bullet of section 7, we think HW’s proposal is a good starting point to further discuss about refine.
Comment#3:
We have the similar view with spreadtrum on section 10 should consider the impact on legacy operation in RAN1.

	MediaTek
	1) As most of the evaluations will use some interference models (most likely provided by RAN4), a section on the interference models needs to be added to the skeleton.

2) In our view, both link-level and system-level simulations will be needed to evaluate the performance and feasibility of SBFD. Thus, subsections for LLS and SLS should be added in sections 7.1 and 9.1.

3) Feasibility: Feasibility evaluation need to be added to section 7.

4) Impact to legacy operation: The impact to legacy operation has two parts: 

a. Impact to legacy UEs (e.g., R15 UEs that don’t support CLI measurements). The impact to legacy UEs exist even for the scenarios with a single cell/operator. Thus, all the scenarios listed in section 7 need to consider the impact to legacy UEs.
Impact to legacy operation, i.e., operator with legacy TDD. The impact to legacy operator exists for the scenarios where two cells (of the same operator or different operators) use different SBFD/TDD configurations, e.g., one cell uses SBFD while the other cell uses legacy TDD.

	NEC
	Comment #1: SBFD schemes currently being discussed will have not only CLI impact but also may have impact on different UE physical layer procedures (e.g. for CSI-RS reception, TDD signaling). It would be better if we can also have a sub-section indicating the impact/enhancements on physical layer procedures as follows
[bookmark: _Toc102993883]6.1	SBFD schemes
Editor’s note: This section captures the general aspects of SBFD schemes except the inter-gNB and inter-UE CLI handling schemes, which are captured in a separate section.
6.2	Physical Layer Enhancements
Editor’s note: This section captures the potential impacts and enhancements to physical layer procedures for different SBFD schemes.
[bookmark: _Toc102993884][bookmark: _Hlk96509230]6.2	Inter-gNB and inter-UE CLI handling schemes
Editor’s note: This section captures the potential inter-gNB and inter-UE CLI handling schemes for SBFD, some of the schemes may also be applicable for dynamic/flexible TDD.
Comment #2
Agree with Qualcomm and Ericsson regarding having separate sub-sections for FR1 and FR2 evaluations.
Comment #3
In section 7 for SBFD, both co-channel and adjacent-channel scenarios are considered. However, in section 8 for dynamic TDD, only adjacent-channel scenario is considered. According to the SID objective below, it seems co-channel should also be considered so we suggest adding one subsection in section 8 for co-channel scenario as well
· Study the performance of the identified schemes as well as the impact on legacy operation assuming their co-existence in co-channel and adjacent channels (RAN1).
[bookmark: _Toc102993890][bookmark: _Hlk96517463]9.x+2	Scenario x+1: Co-channel co-existence scenario
Editor’s note:  This section captures the evaluation assumptions and performance evaluation results for scenario of adjacent-channel co-existence between dynamic/flexible TDD operation and legacy operation

	Intel
	Thanks for the TR skeleton. 
A few suggestions from our side:
· We support the suggestions to add link budget and link-level evaluations in addition to system-level evaluations. 
· We share some of the views above and propose have a separate sub-section on handling of self-interference for SBFD under Section 6.
· A separate section or sub-section (possibly under Sections 6 or 7) on feasiblity of SBFD should be added.
· We do not see any issue with capturing inter-gNB and inter-UE CLI handling schemes under both Sections 6 and 8 for SBFD and flexible/dynamic TDD respectively. In the end, if there is no distinction between the two, the sub-sections could be merged or cross-referenced as appropriate, but good to have separate placeholders since we see new CLI components for SBFD compared to dynamic/flexible TDD.

	Samsung
	Comment 1 (RF feasibility aspects)
We prefer to document all RF feasibility aspects (for both SBFD and D-TDD) in Section 10 RF feasibility and impact of RF requirements. Sections 6 SBFD and 8 D-TDD are descriptive and followed by their respective performance evaluation sections 7 and 9. We expect that Section 10 will be largely based on RAN4 input, although many findings from the RAN1 co-channel SLS evaluations will also provide input here. For the rapporteurs, this will make handling text input much easier during the lifetime of the SI and also provide a self-contained analysis of the RF aspects.
If needed, we can create separate sub-sections 10.1 RF aspects of SBFD and 10.2 RF aspects of D-TDD.
Comment 2 (LLS)
It is too early for us to agree that we create separate sub-sections for LLS and SLS under 7.1 Evaluation methodologies as suggested by some companies. In our view, SLS will be sufficient for D-TDD. For SBFD, we should first agree if LLS are needed in addition to co-/adjacent channel SLS. For purpose of the gNB-side SI performance, we do not see much purpose in conducting LLS. Primary input for RAN1 SLS is the maximum Tx power at which DL transmissions in the SBFD DL SB can be supported while simultaneously receiving UL transmissions in the SBFD UL subband at an acceptable UL sensitivity degradation.
Similar to the views expressed by Oppo (comment #4), it may be sufficient for now to add to Section 7 in the editor’s note: “This section captures the evaluation metrics, description of SLS and LLS evaluation methodologies where needed, etc.”.
If we agree that we need LLS in the SBFD evaluation part, then we think that we can follow the proposal made by Ericsson (comment #1).
Comment 3 (inter-SB CLI modelling)
We expect the detailed description of the inter-SB CLI modelling for the RAN1 SLS to become quite extensive. This part of the evaluation methodology in Section 7.1 may be best placed in a new Annex A.2.
Comment 4 (UE-UE and gNB-gNB channel models)
If we agree to use different BS-BS channel and UE-UE channel models (than R16) for the RAN1 SLS evaluation part, we should place these in new Annex A.1 Channel models with A.1.1 BS-BS and A.1.2 UE-UE.
Comment 5 (FR1 vs. FR2)
We have no strong views on creating separate sections for FR1 and FR2 evaluation methodology and performance evaluation as proposed by Qualcomm (comment #3). We will follow the preference of the group.
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