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Introduction
This email discussion covers OPPO's contributions under agenda item 4.1:
· RWS-210042    Discussion on flexible duplex mode       OPPO
· RWS-210043    Discussion on eMBB improvement        OPPO
Round 1 Q&A
Flexible duplex (RWS-210042)

	Company
	Questions / Comments

	Intel
	(1) Though it is suggested to assume no overlap between DL/UL T-F resources in same cell, what about inter-cell considerations? Any assumptions on coordination being made across cells?
(2) Given that fundamental feasibility (including possible levels of isolation that can be achieved) needs to be studied by RAN4, what is your view on relative timing/scope for studies in RAN4 and RAN1 for FD possibilities? Can RAN1 assume feasibility of certain level of isolation even for sub-band-based FD without prior RAN4 work?
[OPPO] Thanks for the good questions. Please find our responses as below
A1: In our understanding, inter-cell interference should also be considered in the study. There may be different mechanisms to deal with the issue, e.g., CLI measurement, coordination mechanism between cells and so on.
A2: We agree that both RAN1 and RAN4 should be involved for the study of feasibility. In the current stage, we don’t have an accurate estimation on the TU splitting between RAN1 and RAN4. For the sub-band-based FD (XDD), we slightly prefer to have some RAN4 work as the first step, but we can keep open to have some assumption on some level of isolation without prior RAN4 work to start RAN1 evaluation (or calibration) early. Whether any assumption can be made is up to further discussion among all companies. 

	Rakuten Mobile
	We have strong interest in Full Duplex scheme (gNB only)
[OPPO] Thanks for sharing the interest for this topic, especially supporting full duplex only at gNB.

	MediaTek
	Q1: What is the FD TDD Impact to legacy UEs? How can these legacy UEs be protected from CLI without any noticeable degradation?
Q2: How substantial is the expected power consumption impact on gNB to implement NR flexible duplex?
[OPPO]  Thanks for the good questions. Please find our responses as below
A1: We share the same view that co-existence with legacy UE is important and should be discussed in this study. From our side, it is important to ensure that the new scheme(s) of FD should not degrade the demodulation performance of legacy UE.
A2: Thanks for spotting this interesting question. We don’t have any study on this aspect so far. It could be a part of this study if networks vendor and operators have interests.

	LGE
	Thanks for the contribution. We are thinking that full duplex operation for unpaired spectrum can provide benefits such as latency reduction and system resource utilization improvement as explained in the paper. In addition, when full duplex is applied, we may expect further uplink coverage enhancement due to more occasion for UL. 
In Rel-17, specification work for coverage enhancement is ongoing. Do you think what is different point/work scope between coverage enhancement in Rel-17 and coverage enhancement by full duplex.
[OPPO]  Thanks for sharing strong interest for this topic. Regarding the question, our thinking is as below
A: From our understanding, the R17 coverage enhancement and FD/XDD are different topics and there is no obvious overlapping between then. From the perspective of coverage enhancement, FD/XDD can offer more UL resource/occasion for transmission. Generally speaking, the solution specified by R17 coverage enhancement WI can also be applied to the FD/XDD scenario. I am not sure whether there is any coupling between these two topics in your mind. Would you like to share it if there is any?

	Futurewei
	We agree with the contribution that the issue in the whole picture of supporting flexible duplex is now not on UE side, but gNB side. The full-duplex with time-frequency overlapping is not a must-have for the basic functionality of flexible duplex, which can be considered in the future; 
We think besides CLI management, other challenges towards FD need to be studied, such as signal isolation, antenna configuration, additional transmitter perturbation, etc. 
It would be beneficial to clarity what type of regional regulations apply to the flexible duplex study as in proposal 2.
Please take a look at our contribution RWS-210036 (https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_AHs/2021_06_RAN_Rel18_WS/Docs/RWS-210036.zip) and feel free to comment at: https://nwm-trial.etsi.org/#/documents/4580
[OPPO]  Thanks for sharing the same view that the FD/XDD is not on UE side, but gNB side.  We also agree with that sub-band FD (or namely XDD) can be the first step and the FD with time-frequency overlapping can be with lower priority in the current stage. 
The study is expected to include the aforementioned aspects, e.g., CLI management, signal isolation, antenna configuration and so on.
Regarding the regulations in Proposal 2, our intention is to check whether the simultaneous Tx/Rx is allowed or not in some band(s) according to the regional regulation. For example, whether the DL spectrum of a FDD band is allowed to be used for UL (FDD band is proposed for FD in some contributions).

	Sharp
	If no new UE RF requirement is introduced, DL reception at one UE (e.g., UE1 in Figure 1) will suffer from severe cross-link interference due to UL transmission by another UE (e.g., UE" in Figure 1). What do you think of the cross-link interference coordination?
[OPPO]  Thanks for the good question. There are other types of CLI other than the aforementioned one in a FD/XDD system. Suppressing CLI should be a key enabler for the FD/XDD. There may be different mechanism to facilitate the suppression of CLI, e.g., UE-UE CLI measurement/reporting, gNB-gNB CLI measurement, coordination between different cells and so on. We think some evaluations will be needed to investigate the potential solution. 

	Nokia
	What kind of performance impacts especially in DL performance do you foresee if UEs do not support flexible duplex? How about handling and DL performance of legacy UEs?
We see that for flexible duplex studies It is important to have RAN4 included from the start of such studies.
[OPPO]  Thanks for the good questions. We share the same view that co-existence with legacy UE is important and should be discussed in this study. The quantitative analysis on performance impact depends on the evaluation methodologies, potential FD/XDD schemes, gNB implementation and some other factors. It is expected to have a clearer view on the impact of legacy UE during the study.



MIMO enhancement (RWS-210043)

	Company
	Questions / Comments

	Samsung
	[MIMO] Proposal 2:
· Q1: For UL FS precoding, do you propose to use the Rel-15 CB or design a new two-stage (W1xW2) codebook for minimizing DL control signaling overhead?
· We agree that UE-initiated beam management has potential on reducing latency and overhead as extra measurement/reporting is done only when needed

[OPPO]  Thanks for the good question. Please find our thinking as below 
It depends on whether FS precoding is applied to more than 4 ports. If it is only applied to 4 ports (which is not expected), maybe two-stage codebook is not needed. For more than 4 ports, two stage codebook can provide some benefits.


	ZTE
	Thanks so much for sharing this contribution. On multi-TRP enhancement, ‘simultaneous transmission of multiple panels at UE side’ and ‘power saving enhancement’ are both highlighted. But they may be contradicted and apply to different scenarios in our views (e.g., STxMP refers to CPE with power-consumption tolerance). So, can we assume that they are discussed separately?

[OPPO]  Thanks for the good question. We would like to clarify that they are different topics, e.g. one for UL and another for DL enhancement. Thus, the answer is YES.

	Intel
	(1) What kind of UE devices can support more than 4 MIMO layers transmission? 
(2) What is importance of this enhancement considering lack of support of 4 Tx in UL from RAN4 perspective?

[OPPO]  Thanks for the good questions. Please find our reply as below 
A1: We expect that advanced/large UEs, e.g. CPE, IAB nodes, laptop, camera or robots may have such requirement. It is not expected to be applied to typical hand-hold terminal (e.g., smart phone). 
A2: We think there will be support of 4Tx or more in UL in RAN4, e.g. when IAB and new vertical applications (e.g. video camera) are applied more widely.

	Rakuten Mobile
	Thanks for the contribution 1) Do you support enhancements in DL MIMO for CPE?

[OPPO]  Thanks for sharing interest in CPE.  Not sure what specific enhancement for DL MIMO in your mind. Do you mean more Rx antennas (e.g. 8/16) at UE or more MIMO layers? Would you like to elaborate a bit more on that?

	Apple
	Regarding proposal 2, we have two questions 
1. For frequency selective PUSCH operation, do you expect it to cover both CB and NCB based PUSCH operation?
2. For multiple panel simultaneous transmission, do you expect it to cover only non-coherent or also coherent  

[OPPO]  Thanks for the good questions. Please find our reply as below  
A1: Frequency selective NCB can provide more gain and requires less signaling overhead than CB. However, these seems no UEs supporting NCB so far . Thus, in our view, CB can be prioritized. We are also open to NCB.  
A2: Does “coherent” here mean coherent transmission between panels? We think we should start from non-coherent case first. Coherent UL transmission from multiple panels has very high requirements on UE implementation, and it has a lower priority from UE perspective.

	Qualcomm
	1. Regarding “power saving enhancement” for multi-TRP, one aspect mentioned in your contribution is reduction of PDCCH blind decoding. From this, it seems that the primary scenario in mind is multi-DCI based multi-TRP. Is this correct understanding? If that is the case (which we believe it is a stronger use case compared with single-DCI based multi-TRP), then we would like to ask if ideal backhaul or non-ideal backhaul is targeted for the enhancements. With non-ideal backhaul, TRP-coordination for dynamic power saving at the UE may be challenging, but depends on the specific enhancements as well as backhaul latency.
2. What's the scenario/use case for the "high-resolution codebook"?

[OPPO]  Thanks for the good questions. Please find our reply as below  
A1: Yes, the scenario in our mind is multi-DCI based m-TRP with ideal backhaul. In Rel-16, we have agreed that m-DCI based m-TRP can be applied to both ideal and non-ideal backhaul. For non-ideal backhaul, there is limited room for enhancement on this aspect due to the challenge of timely TRP coordination.  
A2: For advanced UEs and new vertical applications, finer feedback granularity is expected to provide more precoding gain.

	Lenovo
	Q1: Why only consider frequency-selective procoding with higher rank?
Q2: We share the same concern on "Multi-TRP enhancement" point with ZTE, more elaborations are appreciated.
[OPPO]  Thanks for the good questions. Please find our reply as below  
A1: Many companies had evaluated frequency-selective precoding in Rel-15, which showed that frequency selective precoding cannot provide gain for 2/4 ports. Thus, we prefer to avoid duplicating the same discussion and evaluation campaign for the cases of 2/4 ports.  
A2: There are different topics, e.g. one for UL and another for DL enhancement.

	MediaTek
	How does "Evaluation results have shown that frequency-selective precoding can obviously improve the spectrum efficiency of uplink transmission when the number of uplink antenna ports is large." lead to the proposal to consider "frequency domain selective precoding when # of layers is larger than 4"? Is it true that frequency selective precoding has large gain when both the number of antenna ports and number of layers are large?

[OPPO]  Thanks for the good question. There is a typo in our tdoc, which leads to the confusion. In fact, our original intention is to say “# of ports is larger than 4". 




Enhancement for XR/CG (RWS-210043)

	Company
	Questions / Comments

	ZTE
	In your paper, it's mentioned that one packet may occupy multiple slots. Is the packet there IP packet or frame level packet? If frame level packet is assumed, do you also have interest on investigating the potential impact of application data unit based transmission/scheduling consisting of multiple IP packets?

[OPPO]  Thanks for your good question. The packet refers to frame level packet in our contribution. We are supportive of the potential enhancements based on the awareness of XR/CG service/traffic. If possible, we'd like to hear your view on potential impact from application data united based scheduling/transmission more specifically.

	Nokia
	Thank you for your proposal. In your proposal you mention the impact to jitter. We are would like to understand if this proposal is  related to DRX or what actually is being proposed.

[OPPO]  Thanks for the good question.   
In our proposal, the intention is to consider the information of Jitter to facilitate SPS/CG enhancement for capacity and PDCCH enhancement for power saving.



Enhancement for Sub-71GHz (RWS-210043)

	Company
	Questions / Comments

	NTT DOCOMO
	[NTT DOCOMO - Naoya] Thank you for the proposal.
· On "fully flexible SCS configured in initial BWP", is it your intention that flexible SCS switching "among the SCSs supported in Rel-17" during initial access?  Or, would you like to support new SCS for initial access in Rel-18? 
· Could you elaborate a bit more about new scheduling and feedback mechanism to address the UE which may be envisioned that will be capable of processing DL/UL data with boosted throughput? Would this mean to support more aggressive timeline parameters than Rel-17?

[OPPO]  Thanks for the good questions. Please find our reply as below  
A1: R17 may support only 120kHz SCS or 120+480kHz SCS in initial access. But in R15, there is an important use case where the network only configures one BWP (i.e. initial BWP) for a UE, which motivated the R15 feature that the initial BWP can be modified by SIB1 from the one determined from CORESET#0 bandwidth. But in R17, if 960kHz SCS is not supported for initial access, to configure only one BWP with 960kHz SCS is not possible. It means that the network shall at least configure two BWPs.     
What we believe is that 960kHz SCS is important to be applied in initial access, such that the network can realize a simple single BWP for idle and connected UE. In case 960kHz is not supported in R17 initial access, we suggest to add this option in R18. 
A2: R17 UE processing timeline is still limited by R15 FR2 UE capability. We think R18 can envision more advanced UE capability with more aggressive processing timeline.


	Samsung
	Q1: Could you elaborate more on the details of consideration for UL coverage enhancement for sub-71 GHz, and why Rel-17 coverage enhancement is not sufficient for that purpose.
Q2: Could you also elaborate more on the detailed considerations for enhancement to scheduling and feedback, comparing to what has been (or supposed to be) supported in Rel-17.

[OPPO]  Thanks for the good questions. Please find our reply as below   
A1: we are not certain whether the R17 coverage enhancement, e.g. Msg3 coverage enhancement, can be nicely in cooperated with new subcarrier spacing for sub-71GHz, this has to be checked when the final R17 spec is completed. If there are remaining issues, we suggest to continue to study in R18 within sub-71GHz WI.   
A2: R17 UE processing timeline is still limited by R15 FR2 UE capability. We think R18 can envision more advanced UE capability with more aggressive processing timeline.

	LGE
	Q) As to enhancements for new spectrum, could you elaborate on which kinds of UL coverage enhancement (on top of objectives in R17 coverage enhancement WI) can be additionally needed?

[OPPO]  Thanks for the good question. 
 We are not certain whether the R17 coverage enhancement, e.g. Msg3 coverage enhancement, can be nicely in cooperated with new subcarrier spacing for sub-71GHz, this has to be checked when the final R17 spec is completed. If there are remaining issues, we suggest to continue to study in R18 within sub-71GHz WI.





Round 2 Q&A

Flexible duplex (RWS-210042)

	Company
	Questions / Comments

	KT Corp.
	Thanks for the proposal on FDR. Regarding the regulations, we think it is a chicken and egg problem since some country may allow to apply FDR in paired spectrum once specification from 3GPP is available (with RAN4 requirements on interference between adjacent bands when FDR is applied). Any interest in adding paired spectrum in the scope of FDR?

[OPPO]  Thanks for the questions. Regarding the regulation, we can check the current status as the first step. Then it may be clearer how we move forward.
From the perspective of UE implementation, we have concern on is the RF change at UE side. For the support full duplex/XDD on FDD band, it means UE have to support Tx (or Rx) for the current DL (or UL) spectrum of a FDD carrier. As a result, new RF hardware and design are needed. Thus, we don’t support full duplex/XDD for FDD band. From our side, we cannot design a complete solution for full duplex for all the scenarios in R18. Full duplex/XDD on TDD band is a good starting point for R18 study.


	
	




MIMO enhancement (RWS-210043)

	Company
	Questions / Comments

	Samsung
	Figure 1: 
- Does the gNB need to acknowledge the beam swicth from the UE before it comes effective? If not how does the gNB and UE maintain beam pair alignment if the gNB misses the beam switch from the UE. This would need gNB confirmation before beam switching can occur (which is similar to beam indication)
- Does Figure 1 apply to both DL and UL beams?

[OPPO] Thanks for the questions.  Yes, the fig1 can be applied to both DL and UL.  Regarding the acknowledge: an acknowledge for the beam switch might not be necessary, which would depend on the design of UE beam switch signaling. For example, if a low-payload UCI over PUCCH is used for the beam switch, just a few bits used indicate one CRI or SSBRI. In this case, a acknowledge might not be needed considering the reliability of UCI transmission.  If a transmission is missed (expected to be very low probability) and then beam is misaligned, the UE could find out that quickly because the UE can detect that based on the quality of downlink reception. If a MAC CE is used for beam switch request, the DCI with implicit ACK can be used as ACK to the MAC CE transmission. Overall, that is a question related with tradeoff between latency and reliability and also related with particular signaling method used for the indication.  
 


	ZTE
	Thank you so much for your reply. 
Regarding UE-initialized, we are wondering how to guarantee the robustness of UE reporting. Also, the beam to be used for transmission may also be relevant to gNB scheduling approach (using sub-optimal beam pairs e.g., for maximizing system performance in a network) rather than just optimizing throughput of a single UE, and then what do you think in such case? 

[OPPO]  Thanks for the questions. 
Regarding the robustness, I guess that is related with whether the gNB shall send a ACK to the UE-initiated beam switch. That would be related with the particular signaling design, for example are we going to use PUCCH or MAC CE to indicate that?  If a low-payload UCI over PUCCH is used, we might not need to worry about the reliability of PUCCH transmission. If some transmission is lost (expected to be very low probability), the UE can find out the beam misalignment quickly through detecting the downlink reception quality. The beam switch can also be reported through MAC CE, for that, the DCI with implicit ACK can ensure the robustness. 
Regarding the aspect of gNB scheduling: the gNB can realize its scheduling consideration/implementation requirement by controlling the subset of CSI-RS resources that the UE can choose beam from. For example, the gNB configures a subset of CSI-RS resources and the UE shall measure and only switch the beam within this subset. The gNB can choose this subset according its consideration of scheduling and system implementation for maximizing system performance.  

	
	





Enhancement for XR/CG (RWS-210043)

	Company
	Questions / Comments

	
	





Enhancement for Sub-71GHz (RWS-210043)

	Company
	Questions / Comments

	NTT DOCOMO
	Thanks for your reply. To understand a bit better, can I understand that OPPO's proposal is to support 960 kHz SCS SSB for initial access? Otherwise your proposed "simple single BWP operation for idle and connected UE" seems not possible.

[OPPO]  
Thanks for the follow-up question. It is correct, we think it would be worthy considering to support 960kHz SCS SSB for initial access in R18. 

	Samsung
	Q1: Could you elaborate more why Rel-17 Msg3 coverage enhancement may not be cooperated with new SCSs?
Q2: Do you also consider the coverage enhancement for other signal or channel other than Msg3?

[OPPO]
A1: Thanks for the follow-up question. At the moment, the R17 Msg3 coverage enhancement did not take special care for high frequency. What we propose is to study if there is any missing gap to fully explore the CE feature, such as beam blockage, etc. 
A2: Msg3 is an example, we are open to study for other channel/signal as well. 


	
	







Summary 
In this email discussion for the two tdocs (namely, RWS-210042 and RWS-210043), two rounds of Q&A are performed from the following perspectives
· Flexible duplex
· MIMO enhancement
· Enhancement for XR/CG
· Enhancement for sub-71GHz
Based on the discussion, some contents of the proposals/motivations are clarified. Moreover, some interests and preferences from other companies for specific topics are also shared and discussed. All the discussions will facilitate to formulate R18 SI/WI packages. 
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