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1. Introduction

The following email discussion was agreed with the intention to make progress on NR unlicensed SI before the first online discussion in RAN2#102
[101bis#49][NR] NR unlicensed SI (Qualcomm)

-
Confirm the scenarios (LAA, DC, SA) which are included in RAN1 study also for RAN2 study.

-
Discuss other deployment options for consideration (e.g. synchronous, asynchronous networks)

-
Identify the scope of the RAN2 work

-
Identify possible baseline from LTE LAA and NR licensed applicable to NR unlicensed


Intended outcome: Report to next meeting


Deadline:  Thursday 2018-05-10

This contribution will capture the company views on the above topics and provide way-forward proposals based on consensus or majority view.
2. Discussion
The SID on NR-based Access to Unlicensed Spectrum has been approved in RAN#77 [1] with the following objectives:

	· Study NR-based operation in unlicensed spectrum (RAN1, RAN2, RAN4) including 

· Physical channels inheriting the choices of duplex mode, waveform, carrier bandwidth, subcarrier spacing, frame structure, and physical layer design made as part of the NR study and avoiding unnecessary divergence with decisions made in the NR WI

· Consider unlicensed bands both below and above 6GHz, up to 52.6GHz

· Consider unlicensed bands above 52.6GHz to the extent that waveform design principles remain unchanged with respect to below 52.6GHz bands 

· Consider similar forward compatibility principles made in the NR WI 

· Initial access, channel access. Scheduling/HARQ, and mobility including connected/inactive/idle mode operation and radio-link monitoring/failure

· Coexistence methods within NR-based and between NR-based operation in unlicensed and LTE-based LAA and with other incumbent RATs in accordance with regulatory requirements in e.g., 5GHz , 37GHz, 60GHz bands 

· Coexistence methods already defined for 5GHz band in LTE-based LAA context should be assumed as the baseline for 5GHz operation. Enhancements in 5GHz over these methods should not be precluded. NR-based operation in unlicensed spectrum should not impact deployed Wi-Fi services (data, video and voice services) more than an additional Wi-Fi network on the same carrier; 

The above study will address the following architectural scenarios (RAN2): 

· An NR-based LAA cell(s) connects with an LTE or NR anchor cell operating in licensed spectrum

· The study assumes the techniques for linking between Pcell (LTE or NR licensed CC) and Scell (NR unlicensed CCs) according to the NR WI

· An NR-based cell operating standalone in unlicensed spectrum, connected to a 5G-CN network with priority on frequency bands above 6GHz, e.g., for private network deployments; 

· Study how to ensure from a RAN level that connection and security management can be integrated with the E-UTRAN, NG RAN and 5G CN architecture, including service continuity requirements for users moving between cells of licensed and unlicensed frequency bands, liaising with SA2 as required


RAN1 has already had two meetings (RAN1#92 and RAN1#92bis) and has made good progress, especially on evaluation methodology and simulation assumptions. These are provided in the Annex for reference.
RAN1#92, in line with the Study Item objectives, agreed to consider the following deployment scenarios for evaluation [2]:

· CA between NR licensed cell and NR unlicensed cell

· DC (with LTE and with NR)

· SA

· An NR cell with DL in unlicensed band and UL in licensed band
It would be good to confirm the above scenarios for RAN2 part of the study as well. The following abbreviations will be used in the sequel:

NR-U: NR Unlicensed
NR-U LAA: NR-U in “license assisted access” mode where primary cell is NR licensed 
NR-U SA: NR-U stand-alone mode
ENU-DC: EN-DC where SN is NR-U

NNU-DC: DC between NR licensed (MN) and NR-U (SN)
Question 1: Do you agree that the scope of RAN2 study include the same deployment scenarios agreed for RAN1 evaluation, namely NR-U LAA, NR-U SA, ENU-DC, NNU-DC as well as an NR cell with DL in unlicensed band and UL in licensed band?
	Company
	Response
	Additional Comments

	LG
	No
	Considering that RAN2 should work on NR late drop in September, it would be good to limit the scope of NR-U study. Thus, we propose to focus on 1) NR-U LAA, and if time permitted, 2) ENU-DC can be further studied.

Note that LTE LAA is based on CA, and there may be lots of work to do for ENU-DC. Thus, even for ENU-DC, we want to focus on the case where PSCell is in licensed band.

	OPPO
	Partially Yes
	NR-U LAA and ENU-DC should be the highest priority; We are ok to study other scenarios agreed by RAN1, but maybe we need to be careful of the time budget.

	Ericsson
	Yes
	All the listed scenarios above are part of the SID and RAN1 did not preclude any of them for study. There is no need to further discuss this issue in RAN2.

	Intel
	Partially
	RAN 2 can first study the work needed for NR-U LAA and ENU-DC, and for NR-U SA and NNU-DC once the equivalent work on NR licensed is completed or stable (i.e. work in progress of standalone NR licensed is completed and the RAN decided to have NR-NR DC in Rel-15).

	InterDigital
	Yes
	RAN2 should study all the listed scenarios.

	HW
	Partially yes
	We share the same view as Intel that we should start the work on NR-U LAA and ENU-DC while for NR-U SA and NNU-DC, we should wait for corresponding progress in NR licensed. Also we think it is better to clarify NR-U LAA is targeted at CA mode since DC is also kind of licensed assisted access. 

	Nokia
	Yes
	The scenarios to be studied should be discussed in RAN1 and RAN. NO need to discuss it in RAN2

	T-Mobile USA
	No
	NR Pcell with NR in the unlicensed band needs to be the highest priority. 

	Charter Communications, CableLabs, Comcast
	Yes
	We agree with Ericsson, Nokia, and InterDigital in that RAN2 should follow the SID scope, and subsequently RAN plenary’s and RAN1’s (the lead WG) guidance wrt deployment scenarios, at this time, to neither exclude certain scenarios nor prioritize amongst the same. 

	Convida
	Yes
	All listed scenarios should be studied, as already agreed to in RAN1. All listed scenarios are part of the SID.

	ITL
	Yes
	Since RAN1 already agreed to study the listed sceanrios and RAN1 is leading WG for this SI, RAN2 should follow that decision.

	Samsung
	Yes in principle
	RAN2 to start the study with the first scenarios of licensed anchor such as NR-U LAA and ENU-DC with higher priority, and waits NR progress on NR-NR DC in order to study NNU-DC. 

Regarding the last one – NR cell with DL in unlicensed and UL in licensed band, I think that there is less architectural difference from the normal cell.

	vivo
	Partially yes
	We are open to the study of the scenarios. Considering the limited time for NR-U in RAN2, probably we can start from the NR-U LAA.

	Qualcomm
	Yes
	Agree that these are all within the scope of the SI.

	Mediatek
	Yes
	RAN2 should adopt the same scope as RAN1, the SI is led by RAN1.

	ZTE
	Yes
	Since RAN1 has decided to support those scenarios, RAN2 should study all the scenarios without priority.


Conclusion: All companies except two agree that all the scenarios should be studied and within the scope of the Study Item. Five companies, in one way or another, think that we should wait for completion or further progress of NR SA and NR-DC before studying their unlicensed counterpart. 

As it was also discussed over the email, the intent here is not to limit the SI objectives or have a prioritization between them since this is the RAN responsibility. Given that the leading group, RAN1, are evaluating all the scenarios above, RAN2 should follow suit. 

It is also true that the time will be better spent if RAN2 does not focus on aspects which have not been completed for NR licensed and in particular for NR- DC.

Proposal 1: The scope of RAN2 study include the same deployment scenarios agreed for RAN1 evaluation, namely NR-U LAA, NR-U SA, ENU-DC, NNU-DC as well as an NR cell with DL in unlicensed band and UL in licensed band.

Observation 1: It should be expected that RAN2 not initially focus on design aspects which have not been yet concluded for NR licensed.

-----------------------------------------------
Many companies proposed in RAN2#101bis to use the existing LTE LAA and EN-DC as baselines for NR-U LAA and ENU-DC as baselines. Similarly, NR-U SA should try to use licensed NR design as much as possible. This is of course only in regard to the RAN2 scope and changes may have to be introduced if RAN1/RAN4 design require so.
Question 2: Do you agree that NR-U LAA, ENU-DC, and NR-U SA should use LTE LAA, EN-DC, and NR licensed as baselines respectively when appropriate, excluding the changes required due to design differences introduced by RAN1/RAN4? 
	Company
	Response
	Additional Comments

	LG
	Generally Yes
	NR-U LAA can base LTE LAA as baseline. However, DC was not considered in LAA. It is not clear to us what could be the baseline for ENU-DC.

	OPPO
	Yes
	We think both SA and NSA should be studied.  LTE LAA is the baseline for NR-U LAA and NR SA should be baseline for NR-U SA.  Regarding to ENU-DC, we are fine to study it and if it is in the scope then EN-DC can be the baseline.

	Ericsson
	Yes
	It seems natural to assume that from user plane perspective, the LTE LAA is the baseline for DL/UL CA between a licensed NR PCell and NR-U Scell, as well as for NR-U SA. 
Similarly, it seems natural to assume that EN-DC is the baseline for ENU-DC. 
We also believe that that standalone NR DC can be used as baseline for NNU-DC, once RAN2 completes the specification work.

	Intel
	Yes, generally
	It is clear that the baseline of study for ENU-DC and NR-U SA will be based on the EN-DC and NR SA.  However, for NR-U LAA, it is less clear to us what is meaning of the baseline with LTE LAA since it is a different RAT (e.g. is it porting the feature in LTE LAA over NR-U LAA?), May be we can lift some of the enhancement from LTE LAA to NR LAA

	InterDigital
	Yes, generally
	NR is obviously a baseline in any scenario that involves operating NR in unlicensed carrier. LTE LAA is thus not really a “baseline” for NR-U LAA but it can be expected that many features of LTE LAA could be reused for NR-U LAA.

	HW
	Partially yes
	We prefer to make same correspondence as EN_DC to ENU_DC, NR to NRU-SA, however NR CA should be the baseline of NRU LAA instead of LTE LAA.  The terms “LTE LAA” include too many things and not sure what part in LTE LAA should be considered as baseline. Considering the SI is to study the aggregation with unlicensed spectrum under NR project and some assumption in NR is different from LTE, therefore we propose to use NR CA as the baseline for the study on NRU LAA. 

	Nokia
	Yes
	

	T-Mobile USA
	No
	NR-U LAA addresses spectrum where WiFi does not exist today therefor we believe that there are opportunities to improve on LTE LAA.  

	Charter Communications, CableLabs, Comcast
	This question is misleading
	In our opinion, the word “baseline” seems to be misleading. NR-U SID has the following as an objective:

Physical channels inheriting the choices of duplex mode, waveform, carrier bandwidth, subcarrier spacing, frame structure, and physical layer design made as part of the NR study and avoiding unnecessary divergence with decisions made in the NR WI
The above statement applies to all deployment scenarios under consideration for NR-U namely LAA, DC, and SA. 

a) NR-U LAA will use NR (modified to suit unlicensed operations) as the PHY layer. Therefore, upper layers (includes RRC) must conform to the design principles which come with having NR as the PHY e.g. carrier aggregation principles of NR will apply. Carrier Aggregation principles developed for LTE LAA could be applied, wherever applicable and wherever sensible, for designing NR-U LAA.

b) NR-U ENU-DC will use LTE as the PHY layer for MN, and NR (modified to suit unlicensed operations) as the PHY layer for SN. As such, operation of SN will be constrained by two factors: 1) The limitation of the underlying SN (modified NR to suit unlicensed operations) PHY, and 2) The limitation of control- and user- plane capabilities imposed by EN-DC system design. Given the general intent of keeping LTE system-level impacts to a minimum, RAN2 will have to be cognizant of this when designing NR-U ENU-DC.

c) NR-U NNU-DC NR as the PHY layer for MN, and NR (modified to suit unlicensed operations) as the PHY layer for SN. As such, operation of SN will be constrained by two factors: 1) The limitation of the underlying SN (modified NR to suit unlicensed operations) PHY, and 2) The limitation of control- and user- plane capabilities imposed by NR-NR DC system design. 2) is still in development. Therefore, RAN2 will have to be cognizant of this when designing NR-U NNU-DC.

d) NR-U SA will use NR (modified to suit unlicensed operations) as the PHY layer. Therefore, upper layers must conform to the design principles which come with having NR as the PHY. Furthermore, as few companies have noted, NR-U SA has no precedence in LTE. Hence, its design shouldn’t be limited by design principles and capabilities of LTE (LAA).

	Convida
	Yes
	By default, NR SA licensed design is assumed baseline to any NR unlicensed work so as to avoid any unnecessary divergence from NR design as already required by the SID. NR-LAA design can also be expected to be similar in design principles to LTE LAA as they are both CA modelling based, putting aside RAT differences. Similarly, EN-DC can be baseline to ENU-DC, at least in terms of modelling, EN-DC is the natural starting point.

	ITL
	Yes
	Agree with Convida

	Samsung
	Yes
	For NR-U SA, does the baseline include CA and DC as well?  We think that it is sufficient to focus only PCell deployed scenario.

	vivo
	Generally yes
	From RAN2 point of view, the general architecture of NR SA/EN-DC/NE-DC should be re-used. Not sure which part of the functions of NR SA/EN-DC/NE-DC can be re-used considering the LBT impacts. Probably more study on each independent functions are needed, before we decide to use a NR function as a baseline. 

	Qualcomm
	Yes
	Agree that NR licensed design should be the baseline unless unlicensed specific aspects are discovered.

	Mediatek
	Yes, generally
	It is reasonable to introduce common behaviour between LTE and NR. However, as NR is a new RAT with a scope that goes beyond LTE-LAA, its design should not be compromised for the sake of alignment with LTE.

	ZTE
	Yes
	NR-U SA can use NR SA as a baseline.

ENU-DC can use EN-DC as a baseline. Similarly, NNU DC can use NR-NR DC as a baseline.

Since NR has different assumption and design from LTE, NR-U LAA should use the NR CA as a baseline and find some solutions to incorporate potential LBT issues.


Conclusion: All companies agree that NR licensed should be the baseline for NR unlicensed for CA. In particular, NR-U LAA, NR-U SA, ENU-DC, and NNU-DC can use the NR CA, NR SA, EN-DC, and NR-DC as baseline respectively. There were concerns by several companies that using LTE LAA as baseline for NR LAA may not be appropriate since they are different RATs.

Proposal 2: NR-U will use NR licensed design as baseline for CA (for NR-U LAA case), SA, and DC (both EN-DC and NR-DC).
--------------------------------
The major difference between licensed and unlicensed spectrum is the access mechanism where, depending on the band and regulatory requirements, some type of listen-before-talk (LBT) mechanism is used before accessing the unlicensed spectrum. As such, the transmission of messages and data are not guaranteed or may be delayed due to LBT. This has impact on most of the Layer-2/3 procedures (RLM, RRM, cell access etc.) since deterministic timing of the licensed design are not applicable anymore. 

At a high level, all companies seem to agree that we should use the current and evolving NR licensed design as much as possible. However, it is natural that changes and enhancements will need to be introduced to incorporate the LBT and related mechanism which will be mostly in RAN1/RAN4 scope.

Question 3: Do you have the same understanding that changes and enhancements will be needed to incorporate LBT and related mechanisms as well as possible differences compared to LTE LAA LBT mechanism when NR, EN-DC, and LTE LAA are used as a baseline captured in Question 2?
	Company
	Response
	Additional Comments

	LG
	Yes
	We need to consider the changes and enhancements due to the LBT and the difference between NR and LTE.

	OPPO
	Yes
	

	Ericsson
	Yes, but not in all scenarios
	If we consider UL/DL CA between NR licensed PCell and NR-U Scell, there might be no need to change anything at least from RAN2 perspective, since LBT related procedures can be simply inherited from LTE LAA.
However, for deployments in which the NR-U cell is a Pcell or PSCell, some new procedures might be needed to handle LBT for RLM, SIB/MIB, random access, paging, etc.

	Intel
	Not sure the intention of the question
	LBT is in the scope of RAN1/RAN4. RAN2 just has to take into consideration of the LBT impact to L2/3 procedures.

	InterDigital
	Yes
	LBT has additional impacts in some scenarios (e.g. NR-U SA, ENU-DC) compared to the scenarios supported for LTE LAA because the Pcell/PSCell may be on unlicensed carrier. For example, SR, RLM, mobility and DRX functionalities may be impacted.

	HW
	Open up to RAN1
	Actually there is ongoing discussion on LBT enhancement in RAN1. From RAN2 perspective, we don’t need to study how to enhance/change the LBT procedure but just focus on the higher layer aspects that are impacted by LBT. 

	Nokia
	Yes
	

	T-Mobile USA
	Yes
	LBT is needed for 5 GHz UNII bands in the USA, however for new spectrum bands where WiFi isn’t present today then NR-U may incorporate other spectrum sharing mechanisms that are more spectrally efficient. 

	Charter Communications, CableLabs, Comcast
	Unsure about the intent behind this question
	LBT is a requirement imposed by (country/region-specific) regulations. So, compliance to it as such isn’t optional. LTE LAA chose to implement a single LBT solution to allow global operations. Per ongoing RAN1 discussions, we expect NR-U to follow in the same footsteps. Therefore, we expect that RAN2 must consider resulting impacts thereof. This could include impacts to procedures such as Initial access, paging etc. 

	Convida
	Yes
	Particularly when NR-U cell is Pcell or Pscell. For example, procedures for Initial access, scheduling, and mobility including connected/inactive/idle mode operation and radio-link monitoring/failure will be impacted.

	ITL
	Yes
	LBT is basically RAN1/4 scope. RAN2 only needs to focus on the higher layer aspects impacted by LBT.

	Samsung
	Yes
	Mainly for NR-U PCell or PSCell cases.

	vivo
	Yes
	Some functions (e.g. IDC) which are essential for LAA should be introduced for NR. Other enhancements can be considered if the identified issues are critical.

	Qualcomm
	Yes
	

	Mediatek
	Partially yes
	Enhancements that can bring significant benefits could be considered to be introduced over the existing techniques.

	ZTE
	Yes
	Some enhancements and changes are necessary to reduce the impact caused by LBT failure. For NR-U LAA, some enhancements will be needed to incorporate LBT based on the NR CA. For DC, RLM and RACH on NR-U need to consider the new procedures to deal with LBT. For SA, some enhancements/changes for paging, SI, RACH, RLM, idle and connected mobility need to be studied.


Conclusion: There is general agreement that LBT mechanisms defined by RAN1 will likely have impacts on RAN2 procedures as well. However, the extent and the actual functionalities impacted will only be understood well after RAN1 makes progress. Therefore, it is sufficient at this point to capture this as an observation.
Observation 2: It is expected that LBT mechanism and associated PHY layer changes designed by RAN1 will impact some RAN2 procedures and functionalities, which can be discussed along with RAN1 progress on LBT.
-----------------------------------------

Most companies also proposed to support both connected and Idle/Inactive mode mobility and RRM for all the considered scenarios, again using the NR licensed as baseline and using LTE LAA when applicable. This does not preclude any optimizations which were already suggested by some companies (e.g. conditional HO).
Question 4: Do you agree that Connected mode mobility for the considered scenarios in Question 1 should be studied by using NR licensed design and LTE LAA as baselines?
	Company
	Response
	Additional Comments

	LG
	No
	If NR SA is not supported, connected mode mobility may not need to be studied.

	OPPO
	Yes
	We think RAN1 has agreed the scenarios and no need to discuss again in RAN2.  NR-U SA should be studied from our point of view.

	Ericsson
	Yes, but no need to assume LTE LAA as baseline
	In LTE LAA, connected mode mobility is not affected since the PCell is always licensed. In our understanding, connected mode mobility becomes an interesting aspect to study when the Pcell can be unlicensed. And in such case, it is not clear to us what it would mean to take the LTE LAA as baseline.

	Intel 
	Yes
	When NR-u SA is studied.

	InterDigital
	Yes (for NR licensed)
	Same view as Ericsson.

	HW
	Yes 
	Agree with Intel. 

	Nokia
	Yes
	

	T-Mobile USA
	No
	Assumes that LAA will be reused which may not be the case. 

	Charter Communications, CableLabs, Comcast
	Unsure about the intent behind this question
	In line with the NR-U SID scope of having service continuity, we believe connected mode mobility (within unlicensed spectrum, and between unlicensed and licensed spectrum) should be studied by RAN2. The same constraints, as explained in our response to Q2, wrt “baseline” will apply. That coupled with the fact that connected mode mobility for unlicensed band has no precedence in LAA LTE, makes this question unclear.

So, we believe that the question should instead be: “Do you agree that Connected mode mobility for the considered scenarios in Question 1 should be studied by using NR licensed design as baseline?”. The answer to which is a yes for us.

	Convida
	Yes (see comment)
	Obviously, NR SA licensed design is the natural starting point.  
We agree that connected mode mobility should be studied for the scenarios considered in question 1.  We also agree with the views of Ericsson and others that there is no need to assume that LAA can be used as a baseline, since LAA only dealt with CA scenarios where the PCell was always in licensed band.

	ITL
	Yes
	Agree with Intel

	Samsung
	Yes partly (only for NR licensed)
	If we consider NR-U SA, we should refer only the NR licensed design, but needs more considerations to handle LBT impacts.

	vivo
	Yes
	We share the same view with Ericsson. Probably more evaluations are needed to identify the potential issues for mobility.

	Qualcomm
	Yes
	Same as Q2 response

	Mediatek
	Yes (but)
	Agree with Ericsson that there is no need to assume LTE LAA as baseline.

	ZTE
	Yes
	Connected mode mobility includes handover, SN/SCell operation.

For SN/SCell operation, LTE LAA or NR can be used as a baseline when using LTE or NR is for PCell.

For handover, since NR-U SA uses NR as a baseline, handover between NR and NR can be used as a baseline for handover between NR-U and NR-U and between NR and NR-U with considerations on the effect of LBT.


Conclusion: Most companies agree that NR design should be the baseline for NR-U SA mobility and LTE LAA is not directly relevant for NR-U LAA. This is captured in Proposal 1 at a high level but can be emphasized again here. 

Proposal 3: The RRM and Connected mode mobility for NR-U SA will use NR licensed as baseline with necessary changes needed for LBT.

----------------------------------

Similarly, it would be good to confirm the same for NR-U SA where Idle/Inactive mobility is applicable. 
Question 5: Do you agree that NR-U SA supports Inactive mode and Idle/Inactive mobility, for the considered scenarios in Question 1, should be studied by using NR SA licensed design as a baseline?

	Company
	Response
	Additional Comments

	LG
	No
	If NR SA is not supported, inactive mode and idle/inactive mobility may not need to be studied.

	OPPO
	Yes
	Same as answer to Question 4.  We think SA should be studied.

	Ericsson
	Yes, but also connected mode mobility should be studied for the NR-U SA case.
	For the NR-U SA, both idle-mode and connected-mode mobility are interesting topic to study.

	Intel
	Yes
	When NR-u SA is studied.

	InterDigital
	Yes
	

	HW
	Yes
	Agree with Intel. 

	Nokia
	Yes
	

	T-Mobile USA
	No
	NR-U SA should wait for NR SA to be fully baked before starting work on NR-U SA.  This work should be targeted for Release 17. 

	Charter Communications, CableLabs, Comcast
	Yes
	In line with the NR-U SID scope of supporting connected/inactive/idle mode operation, RAN2 should study these scenarios for NR-U SA.

	Convida
	Yes 
	NR SA licensed design is baseline to the design for all NR-U scenarios.

	ITL
	Yes
	Agree with Intel

	Samsung
	Yes
	We need to identify impacts from LBT to idle/inactive operation and mobility.

	vivo
	Yes?
	It seems paging and SI for IDLE/INACTIVE which are essential functions should be considered first. Other enhancements can be studied if the identified issues are critical.

	Qualcomm
	Yes
	It is natural that NR-U SA should support Idle mode very least.

	Mediatek
	Yes
	Same comments as Q4.

	ZTE
	Yes
	Supporting inactive mode in the unlicensed spectrum can help fast switching to the connected mode. For NR-U SA, it is also beneficial to support idle/inactive mobility such as Cell (re)selection.


Conclusion: All companies except one agree that Idle/Inactive mode should also be studied for NR-U SA and again the license design as baseline. One company does not agree, assuming that NR-U SA will not be studied.

Proposal 4: NR-U SA will support Idle/Inactive mode with NR licensed design as a baseline.
-------------------------------------------

In licensed spectrum, the access network is almost always controlled by a single operator and thus synchronization between cells can be achieved e.g. via O&M. However, by its nature, unlicensed bands are shared between multiple providers and thus it is difficult to guarantee such synchronization. Also, even for the same operator, base stations are more likely to be installed in ad-hoc fashion for unlicensed bands. 
Question 6: Do you agree that both synchronous and asynchronous (within the same operator and between operators) deployments should be considered?
	Company
	Response
	Additional Comments

	LG
	No
	For Rel-16, it would be better to limit the scope of LAA. So, we prefer to consider only synchronous deployment case.

	OPPO
	Partially yes
	Synchronous operation should be the highest priority.

	Ericsson
	Yes
	Asynchronous scenarios might happen in real deployments.

	Intel
	Partially yes
	Agree with OPPO. Asynchronous deployment is more relevant to NR-u SA.

	InterDigital
	Yes
	Asynchronous scenarios may be more important.

	HW
	Partially yes
	Asynchronous deployment of unlicensed transmission points is quite typical and should be supported, but for synchronous deployment, some additional requirement on the network is needed which may be quite strict. Also considering for NR licensed, synchronous deployment is not supported, at least for now, the study on synchronous deployment should be deprioritized and can be considered after we finish the study on asynchronous deployment.   

	Nokia
	Yes
	Solutions for asynchronous deployments are needed. Optimizations for synchronous deployments between operators are not important.

	T-Mobile USA
	Yes
	

	Charter Communications, CableLabs, Comcast
	Yes
	We see that Asynchronous deployments will be applicable to ENU/NNU-DC and SA cases. Also, synchronous operations across operators may not be possible in real deployments. And, per our response to Q1, since both DC and SA cases are in scope of the NR-U SID, both synchronous (only within same operator) and asynchronous cases should be studied by RAN2.

	Convida
	Yes (partially)
	Same view as Huawei. Since NR SA licensed design can be assumed as the starting point, asynchronous deployment should be the priority.

	ITL
	Partially yes
	Agree with OPPO.

	Samsung
	Partly yes
	Asynchronous deployment in the same operator is already supported in licensed, but access to multiple operators seems new issue. The latter case needs SA/RAN4 progress or network management/operating issues, so we should wait it until getting the clarification. In addition, we think that synchronous network within different operators are not necessary.

	vivo
	Partially yes
	We are open to this discussion. If operators consider that the synchronous network is not a big issue, maybe we should consider the synchronous network first. Probably companies can clarify what the synchronous network means, or what the requirements (e.g. slot boundary alignment requirements) for the synchronization are. Then we can evaluate the impacts on both the UE and the network.

	Qualcomm
	Yes
	Agree with others that asynchronous networks are more important for unlicensed bands.

	Mediatek
	Partially yes
	More discussions are needed before making decisions on this aspect and other WGs need to be involved.

	ZTE
	Yes
	Both synchronous and asynchronous deployments might happen, depending on the operator deployment.


Conclusion: All companies, again except the one who thinks NR-U SA is not in the scope, agree that both synchronous and asynchronous deployments are relevant. There are different opinions which one is more important and should be higher priority. Some companies think that synchronous networks between operators is not necessary. At this point, it is sufficient to include both options without discussing prioritization. Whether this is within a single operator or multiple operators should actually have no impact on RAN2 (not really a RAN2 decision) and therefore does not need to be discussed within RAN2 scope.

Proposal 5: Both synchronous and asynchronous networks will be considered. 

----------------------------------------------------------------------

Almost all companies proposed to include RACH, RLM procedures and for the stand-alone operation initial access, paging and SI broadcasting. Again, these will all need to take into account the LBT access mechanism to be determined by RAN1 and can include possible optimizations to increase the reliability of these procedures.
Question 7: Do you agree that RACH, RLM, paging, and for NR-U SA, initial access, SI broadcasting will be part of the RAN2 scope?

	Company
	Response
	Additional Comments

	LG
	No
	If we focus on NR-U LAA and ENU-DC with PSCell in licensed, such functions may not need to be studied.

	OPPO
	Yes
	We think these features need to be studied for SA scenario.

	Ericsson
	Yes
	Those procedures might affect RAN2 work.

	Intel
	Partially
	For RLM, the RLM evaluation is more in RAN1/4 scope rather than RAN2.  

In general, we think we should put more emphasis on the features that are applicable to all deployment scenarios (e.g. RACH, Configured UL grant enhancement, C-DRX enhancement etc.) and then work on NR-U SA specific features (e.g. paging, idle mode mobility etc.) once NR SA is completed.

	InterDigital
	Yes
	These functions are needed to support the scenarios agreed to be in scope.

	HW
	Yes
	We agree all the aspects mentioned should be part of RAN2 scope and also there would be some impact on RAN1 and RAN4. 
Also we agree with Intel to focus on the features that are applicable to all scenarios and then work on NR-U SA specific features. 
For RLM, there may be some parallel discussions in RAN1 and RAN4, we may need to wait for their progress before the corresponding discussion in RAN2.

	Nokia
	Yes
	

	Charter Communications, CableLabs, Comcast
	Yes
	In line with NR-U SID scope, and with added explanation per our responses in Q1 and Q3, RAN2 should study the impacts to RACH, RLM, paging, Initial access, and SI broadcasting for this work. 

	Convida
	Yes
	In support of the scenarios in scope of the SID, these functions are part of RAN2 work scope.

	ITL
	Yes
	The listed functions should be studied in RAN2

	Samsung
	Yes
	RACH, RLM are common for ENU-DC and NR-U SA. And paging, initial access, SI broadcasting are needed for NR-U SA.

	vivo
	Yes
	Intensive evaluations/analysis on the LBT impacts are probably needed, so as to identify the potential issues.

	Qualcomm
	Yes
	All of these areas are expected to be impacted.

	Mediatek
	Yes
	Based on the scenarios already agreed by RAN1, these topics should be within the scope of RAN2 study.

	ZTE
	Yes
	All these functions will be affected by LBT. So, these should be in the RAN2 scope.


Conclusion: There is consensus that all the areas are within the scope (except for the same company who is against NR-U SA). Two companies suggest focussing first on areas which are common to all NR-U before tacking NR-U specific ones, but this is already part of the Observation 1 in general. One company also emphasized that there will be parallel discussions in RAN1/RAN4 on these and we should wait for their progress. This is also common sense and should be the normal procedure. I

Proposal 6: The scope of the study includes RACH, RLM, paging, initial access, and SI broadcasting.

------------------------------------------------

The RRC procedures for NR SA are still being finalized. As in line with the above, these can be taken as baseline for NR-U SA even though their transmissions and reliability may be impacted at least due to LBT and some enhancements may be needed to reduce the impact of LBT.

Question 8: Do you agree that NR licensed SA RRC procedures can be adopted for NR-U SA as a baseline subject to changes/enhancements at least due to the impact of LBT mechanism?

	Company
	Response
	Additional Comments

	LG
	Yes
	But, we want to focus on NR-U LAA and ENU-DC with PSCell in licensed in Rel-16.

	OPPO
	Yes
	RRC procedures for NR-U SA should be studied to overcome the impact of LBT.

	Ericsson
	Yes, but also for NR-U LAA
	Considering that in NR-U LAA, the Pcell is licensed, the NR SA RRC signalling procedures can be adopted.

	Intel
	Yes
	When NR-u SA is studied

	InterDigital
	Yes
	

	HW
	Yes
	Agree with Intel. 

	Nokia
	Yes
	

	T-Mobile USA
	No
	Depends on the spectrum sharing mechanism adopted

	Charter Communications, CableLabs, Comcast
	Yes
	Per our response to Q2, although the word baseline is misleading, NR-U SA RRC procedures should use NR (modified for unlicensed operation) PHY and SA RRC as a starting point to evaluate further changes.

	Convida
	Yes
	

	ITL
	Yes
	

	Samsung
	Yes
	For both NR-U SA and ENU-DC

	vivo
	Yes
	

	Qualcomm
	Yes
	

	Mediatek
	Yes
	Generally, it is reasonable to use NR licensed SA RRC procedures as baseline for NR-U SA and NR-U LAA as suggested. Similarly, NR licensed NSA RRC procedures can be adopted by NSA NR-U deployments.

	ZTE
	Yes
	NR SA RRC procedures can be used as a baseline. And some RRC procedure enhancements could be considered to decrease the delay and improve the robustness due to LBT.


Conclusion: There is consensus that NR RRC procedures can be used as a baseline with necessary changes considering LBT. Even though the question was for SA, several companies rightfully pointed out that this is applicable to all NR-U cases. 
Proposal 7: NR-U RRC procedures can use NR licensed ones as a baseline subject to changes/enhancements at least due to the impact of LBT mechanism.

------------------------------------------------
At the MAC layer, there were impact to LCP and HARQ for eLAA and similar changes may be required for NR-U. In addition, some optimizations may be needed for DRX as already suggested by some companies (e.g. separate DRX between licensed and unlicensed). There weren’t any specific proposals on SR/BSR so far but, in general, it is reasonable to keep all of them within the study scope. 
Question 9: Do you agree that MAC areas of focus include HARQ, LCP, SR/BSR, and DRX?

	Company
	Response
	Additional Comments

	LG
	Yes
	

	OPPO
	Yes
	

	Ericsson
	Yes, but not all of them
	If we consider LTE LAA as baseline for DL/UL CA, then HARQ is impacted, e.g. to include autonomous UL (AUL). Similarly, LCP might be impacted, since as in LTE LAA, not all the LCIDs might be allowed to be transmitted in the unlicensed cells.
However, when it comes to SR/BSR and DRX, it is not clear at the moment what would be the benefit of changing existing NR procedures.
On the other hand, we believe that random access procedures should be studied, since MAC might be impacted.

	Intel
	Yes
	

	InterDigital
	Yes
	In addition, RACH, configured grants and bandwidth part operation should be part of the scope.
For scenarios where PCell or PSCell is on unlicensed carrier, LBT access mechanism may significantly increase latency with DRX thus enhancements to mitigate this should be studied. 

	HW
	Yes 
	We agree all the aspects mentioned should be within the study scope, but not limited to these aspects, enhancement/additional changes on some other parts e.g., PHR, BWP operation etc. may be needed and should be included in the study scope as well. 

	Nokia
	Yes
	

	T-Mobile USA
	No
	

	Charter Communications, CableLabs, Comcast
	Yes, but not limited to
	As explained by other companies, for certain features such as HARQ, LCP, Random access procedures, PHR the impact is immediately clear. Therefore, these issues must be investigated by RAN2.

However, other features such as SR/BSR, DRX etc for which the impact isn’t immediately clear should not be ruled out, without further analysis, at this stage. 

	Convida
	Yes
	Procedures such as RACH, Bandwidth Part operation need to be considered. Beam Failure Detection and Recovery should also be considered, although this might depend on discussions in RAN1.

	ITL
	Yes
	Same view with Convida

	Samsung
	Yes
	Include RA, BFR, BM as well.

	vivo
	Partially yes
	We are open to the studies on the various functions of MAC, but the enhancements may only be needed when the identified issues are critical.

	Qualcomm
	Yes
	Also agree that BWP and BM can be impacted.

	Mediatek
	Yes
	We would like emphasize that not all these topics may need changes and on the other hand there may be other topics in MAC that may need changes, e.g. RACH.

	ZTE
	Partially yes
	In addition, BWP operation need to be considered.


Conclusion: Most companies agree that these are within MAC scope for study. One company does not agree without any justification. Several companies think that SR/BSR and DRX may not need changes but not against studying them. Two companies pointed out that BWP related procedures should also be studied. BM and BFR were also mentioned. Since most companies agree that beamforming and related aspects are part of the scope in Question 11, it is also natural to include them.
Proposal 8: MAC areas of focus will at least include HARQ, LCP, SR/BSR, DRX and BWP related procedures.

------------------------------------------------

Several companies suggested that NR configured grants (Type 1 and Type 2) and eLAA autonomous uplink can be adopted for NR-U. This will naturally take into account the necessary changes due to possible PHY/MAC differences from this baseline. On this note, RAN1 already agreed to “Study changes needed for Configured Grant support in NR-U”. 
Question 10: Can NR Type 1/2 configured grants and eLAA AUL be used as baseline for similar functionality in NR-U?

	Company
	Response
	Additional Comments

	LG
	No
	NR Type 1 configured grant is similar to LTE LAA AUL grant. Thus, LTE AUL grant does not need to be considered. Considering only NR Type1/2 configured grants should be sufficient.

	OPPO
	Yes
	Both AUL and type 1/type 2 can be taken into account as baseline

	Ericsson
	Yes
	Agree with Oppo.

	Intel
	Yes
	

	InterDigital
	Yes
	

	HW
	Yes 
	

	Nokia
	Yes
	

	Charter Communications, CableLabs, Comcast
	Yes
	Both AUL and type 1/2 along with potential enhancements can be studied in the context of NR-U.

	Convida
	Yes
	

	ITL
	Yes
	

	Samsung
	Yes partly
	Only NR Type1/2 configured grant is considered as baseline, but some principle/features of AUL can be inherited.

	vivo
	Yes
	More inputs from RAN1 are probably needed on which functions should be supported.

	Qualcomm
	Yes
	In addition to NR Type 1/2, some type of autonomous uplink is beneficial for unlicensed operation.

	Mediatek
	Yes
	However should be finally decided by RAN1.

	ZTE
	Partially yes
	We should follow the RAN1’s agreement “Study changes needed for Configured Grant support in NR-U”.


Conclusion: All companies agree that NR Type 1/2 grants should be supported. One company thinks that AUL is too similar to NR Type 1 and should be excluded. One company thinks some principles of AUL can be inherited. Since it is premature to discuss how AUL and NR configured grants differ, it is safer to keep all of them in consideration and do elimination if necessary.
Proposal 9: NR Type 1 and 2 and AUL type configured grants should be supported.

------------------------------------------------
Since the Study Item objectives and RAN1 evaluation scope include (> 6Ghz) bands, it is necessary to study multi-beam related aspects for NR-U. RAN2 has already introduced many features targeting multi-beam operation and these can be used as a baseline. As with other areas of study, possible enhancements may be necessary.

Question 11: Do you agree that NR-U should support the features related to beamforming with possible enhancements and changes?

	Company
	Response
	Additional Comments

	LG
	No
	In Rel-16, it would be better to deprioritize the features related to beamforming for NR-U.

	OPPO
	Yes
	

	Ericsson
	No
	We can consider regular NR as the baseline. For the moment, it is not clear the need of any enhancement.

	Intel
	Yes
	

	InterDigital
	Yea
	

	HW
	Open up to RAN1 
	From RAN2 perspective, we need to wait for possible progress in RAN1 before corresponding discussion in RAN2.  

	Nokia
	Yes
	

	T-Mobile USA
	Yes
	Beamforming improves spectrum sharing

	Charter Communications, CableLabs, Comcast
	Yes
	As pointed out in the explanation of this question, RAN1 evaluation scope in the SID includes frequencies >6GHz. For bands in the >6GHz frequency range where unlicensed operation is allowed (or expected to be allowed), any impacts from beamforming, once defined by RAN1, must be considered by upper layers (MAC/RLC/RRC etc) e.g. recovery from beam failure.

	Convida
	Yes
	 We agree the beamforming features for NR can be used as a baseline.  How the beamforming features may need to be enhanced has dependencies on the RAN1 discussions.

	ITL
	Yes
	It is more closer to RAN1 scope but, RAN2 also needs to consider it as well if necessary.

	Samsung
	Yes
	We think that features for beamforming and LBT may be common. Also RAN1 agreed to consider all unlicensed bands except sub 1 GHz. 

	vivo
	Yes
	

	Qualcomm
	Yes
	This is part of the SI and RAN1 study.

	Mediatek
	Maybe
	Needs more discussion and RAN1 involvement.

	ZTE
	Yes
	


Conclusion: Most companies think that this is part of the SI scope. One company wants to deprioritize beamforming while another company does not see the need for any enhancements compared to NR licensed. One company wants to wait for progress in RAN/RAN4. Since RAN1 already agreed to study > 52.6 GHz, it follows that multiple beams will be part of their study. This can also be assumed for RAN2 scope.
Proposal 10: NR-U should support multiple beams and related procedures.
------------------------------------------------
On a related issue, RAN1 has agreed that “From RAN1 design perspective, the study is not limited to a particular unlicensed band”. This should also be the RAN2 baseline and we should not impose any restrictions due to exclude certain bands.

Question 12: Do you agree that, from RAN2 perspective, the study should not be limited to a particular unlicensed band?
	Company
	Response
	Additional Comments

	LG
	Yes
	

	OPPO
	Yes
	

	Ericsson
	Yes
	

	Intel
	Yes
	RAN2 should strive to define function common to all unlicensed bands.

	InterDigital
	Yes
	

	HW
	Yes
	Not sure if any discussion in RAN2 has relationship with band or not as this is mostly related to RAN1 and RAN4. But we support the RAN1 conclusion that the study should not be limited to a particular unlicensed band. 

	Nokia
	Yes
	RAN2 should follow RAN1 agreements about the scope of SI including the unlicensed bands to be supported.

	T-Mobile USA
	No
	6 GHZ and 60 GHZ should be studied first

	Charter Communications, CableLabs, Comcast
	Yes
	In line w/ SID scope, and latest RAN1 agreements, RAN2 should not limit its study to a particular unlicensed band.

	Convida
	Yes
	It is our view that RAN2 should consider all bands and strive to develop functionality that is applicable to all unlicensed bands. It is not clear if RAN2 work has any direct dependencies to a particular band. But off course, any band specific impact to RAN2 work as a result of RAN1 or RAN4 discussions should be taken into account by RAN2.

	ITL
	Yes
	

	Samsung
	No
	RAN1 agreed to consider all unlicensed bands except sub 1 GHz.

	vivo
	Yes
	

	Qualcomm
	Yes
	

	Mediatek
	Yes
	RAN2 should be driven by objectives provided in the SID which includes multiple bands.

	ZTE
	Yes
	RAN2 should have a common architecture for all unlicensed bands.


Conclusion: Most companies agree that RAN2 should not limit the study to particular bands. One company pointed out the RAN1 agreement not to target sub-1Ghz.  One company wants to prioritize 6Ghz and 60Ghz.

From RAN2 design perspective, the bands usually do not have an impact except for multiple beam aspects. However, to be on the safe side, it is better to follow the RAN1 conclusion.
Proposal 11: RAN2 will also consider all the bands included in RAN1 study.
------------------------------------------------
There were also some specific aspects which were proposed by RAN#101bis contributions such as IDC, RAN sharing and other enhancements such as cross-carrier HARQ. Assuming that we reach a common understanding on using NR and LTE LAA baseline based on above questions, it should be expected that all the baseline NR features are applicable for adoption to NR-U while any delta should be explicitly discussed. If a specific NR feature is considered to be not applicable to NR-U study, these should also be justified.
Question 13: Does your company think whether any specific NR licensed features should be excluded from NR-U Study? Please justify your answer.

	Company
	Response
	Additional Comments

	LG
	Cross-carrier HARQ
	In LTE LAA, the cross-carrier HARQ is not adopted. If the LTE LAA is baseline, the cross-carrier HARQ does not need to be considered.

	OPPO
	No
	All can be taken as baseline, if any enhancements or modification is needed, we can further study.h

	Ericsson
	No
	Agree with Oppo. For the moment, we can assume that the NR licensed framework is the baseline.

	Intel
	No
	

	InterDigital
	No
	

	HW
	No
	From RAN2 perspective, we do not see any specific NR licensed features should be excluded from NR-U SI. 

	Nokia
	No
	

	T-Mobile USA
	No
	

	Charter Communications, CableLabs, Comcast
	No
	

	Convida
	No
	 
In our view, the complete NR feature set should be considered to be applicable for adoption to NR-U, at least for the study item phase. Prioritization discussion if need be, can be considered for the WI, and this will be something to be handled anyway at the RAN plenary level.

	ITL
	No
	

	Samsung
	No
	

	Vivo
	No
	

	Qualcomm
	No
	

	Mediatek
	No
	We do not currently see any NR licensed features that can be excluded from the study.

	ZTE
	No
	


Conclusion: No company wanted to exclude any features from the NR licensed design. Since the above proposals have NR licensed as a baseline, there is no need to mention that it does not exclude any specific feature.

3. Conclusion
Based on the feedback provided by companies, the following are observed and proposed:
Proposal 1: The scope of RAN2 study include the same deployment scenarios agreed for RAN1 evaluation, namely NR-U LAA, NR-U SA, ENU-DC, NNU-DC as well as an NR cell with DL in unlicensed band and UL in licensed band.

Observation 1: It should be expected that RAN2 not initially focus on design aspects which have not been yet concluded for NR licensed.

Proposal 2: NR-U will use NR licensed design as baseline for CA (for NR-U LAA case), SA, and DC (both EN-DC and NR-DC).
Observation 2: It is expected that LBT mechanism and associated PHY layer changes designed by RAN1 will impact some RAN2 procedures and functionalities, which can be discussed along with RAN1 progress on LBT.
Proposal 3: The RRM and Connected mode mobility for NR-U SA will use NR licensed as baseline with necessary changes needed for LBT.

Proposal 4: NR-U SA will support Idle/Inactive mode with NR licensed design as a baseline.

Proposal 5: Both synchronous and asynchronous networks will be considered. 

Proposal 6: The scope of the study includes RACH, RLM, paging, initial access, and SI broadcasting.

Proposal 7: NR-U RRC procedures can use NR licensed ones as a baseline subject to changes/enhancements at least due to the impact of LBT mechanism.

Proposal 8: MAC areas of focus will at least include HARQ, LCP, SR/BSR, DRX, and BWP related procedures.

Proposal 9: NR Type 1 and 2 and AUL type configured grants should be supported.

Proposal 10: NR-U should support multiple beams and related procedures.
Proposal 11: RAN2 will also consider all the bands included in RAN1 study.
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Annex (RAN1 Agreements on NR Unlicensed SI)
RAN1#92 Agreements
Agreement:
· The study targets identification of additional functionality needed for a PHY layer design (except channel access procedures) for operation in unlicensed spectrum that may be applicable over a particular frequency range (e.g., sub-7 GHz, 7-52.6 GHz, > 52.6 GHz).

· FFS: The definition of the frequency ranges

· Note: Optimizations for a particular frequency band may be necessary.

· Note: Channel bandwidths below 5 MHz are not targeted

· The study targets the design of channel access procedures for frequency bands based on coexistence and regulatory considerations applicable to the band.
· Note: The study includes identification of procedures for technology neutral channel access for frequency bands that may become available subject to regulations.

· The study assumes regulation will provide the framework concerning the protection for the techonologies not using unlicensed access in those bands.

Agreement:
· 5GCM in 38.802 is used for NR-U simulation evaluation

· NR-unlicensed simulation evaluation considers the following scenarios

· Indoor sub-7GHz, 2 operators
· Outdoor Sub-7 GHz, 2 operators

· Indoor mmW, 2 Operators

· Outdoor mmW, 2 operators
· Stadium scenario for sub-7GHz, 2 operators, can be optionally considered by interested companies.

· Note: RAN1 prioritizes the simulation for sub-7 GHz band. It does not preclude evaluation for above 7 GHz.

· Deployment scenarios to simulate

· CA between NR licensed cell and NR unlicensed cell

· DC (with LTE and with NR)

· SA

· An NR cell with DL in unlicensed band and UL in licensed band
· Note: A single set of evaluations may be applicable to multiple scenarios

· Note: Only unlicensed cell(s) is simulated.

· Note: The licensed cell may not be explicitly modeled in the simulation. Necessary assumptions regarding the presence of the licensed carriers can be made and provided. 

· Coexistence with other networks (e.g. WiFi, LAA LTE, NR-U)

· When coexistence with WiFi is evaluated, only consider deployed WiFi systems (e.g. 11ac for 5 GHz)

· Fairness criterion for coexistence with 11ax can be further discussed at plenary level

· The coexistence evaluation applies to 5GHz band (11ac) and 60GHz (11ad)

· From SID: NR-based operation in unlicensed spectrum should not impact deployed Wi-Fi services (data, video and voice services) more than an additional Wi-Fi network on the same carrier
· For sub-7 GHz bands, coexistence simulations will be performed using technology neutral assumptions (eg. channel access mechanism) at an arbitrary carrier frequency in 5GHz band for application to bands other than 5GHz which may become available subject to regulations

· Note: The study assumes regulation will provide the framework concerning the protection for the techonologies not using unlicensed access in those bands

Note (for the minutes): Some companies believe that a prioritization among the agreed simulation scenarios may be necessary.
Agreement:
The following network topologies are included in the evaluations:
· Indoor sub7GHz, choose one of the following options

· Option 1: Reuse 38.802 indoor hotspot topology and allocating half of the gNBs to each operator (6+6)

· Option 2: Reuse 38.802 indoor hotspot topology but further reduce gNB density (3+3)

· Option 3: Based on IEEE indoor enterprise model with modifications

· Outdoor sub7GHz

· NR dense urban scenario with two layers, but only consider the micro layer

· Randomly drop one micro layer per operator
· Indoor mmW

· Reuse indoor sub7GHz topology

· Parameter changes may be needed and submitted together with simulation results

· Outdoor mmW

· Reuse outdoor sub7GHz topology

· Parameter changes may be needed and submitted together with simulation results

Agreement:
Study the additional functionality needed beyond the specifications for operation in licensed spectrum in the following deployment scenarios. 

· Carrier aggregation between licensed band NR (PCell) and NR-U (SCell)

· NR-U SCell may have both DL and UL, or DL-only.

· Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)

· Stand-alone NR-U
· An NR cell with DL in unlicensed band and UL in licensed band
· Dual connectivity between licensed band NR (PCell) and NR-U (PSCell)
Agreement:
From RAN1 design perspective, the study is not limited to a particular unlicensed band

Note: This does not have any implications on prioritizations between unlicensed bands

Note: The study does not target sub-1GHz unlicensed bands

RAN1#92bis Agreements
Agreement:
In the discussions in the NR-U study item, references to sub-7 GHz are intended to include unlicensed bands in the 6 GHz region that are being discussed in regulatory discussions which may have some region exceeding 7 GHz (e.g., 7.125 GHz)
Agreement:
· For sub7 indoor simulation evaluation:

· Scenario: Option 2 (3+3) with indoor mixed office model

· Target to reach 10%-15% serving links below -72dBm

· Further layout parameter fine tuning may be needed. An example procedure for fine tuning is the following sequence.

· Currently a-b-a=15-20-15

· If not reaching target, try a-b-a=15-30-15 and a-b-a=20-40-20

· If not reaching target, apply a scaling factor to the layout with a-b-a=20-40-20

· Other parameters: Default is NR parameters in 38.901 and 38.802 with the exception of the following

Agreement:
· For sub7 outdoor simulation evaluation:

· Select one of the following for the Outdoor sub-7 GHz scenario

· Alt 1: Each operator randomly drop [1 or 2] micro-layer TRPs within each macro cell with minimum dibstance between gNBs as in NR

· Use NR dense Urban option 1 (gNB dropped at the center of the hot-spot)
· Independent dropping between two operators

· Use the NR current [57.9] meters intra-operator minimum distance

· Use [10] meters as the inter-operator minimum distance

· UE randomly dropped within [28.9] meters within the serving cell

· Alt 2: Drop [1 or 2 or 3] hot spots as in NR urban option 1

· Within each hot-spot, randomly drop one gNB from each operator within a circle of radius [10] meters centered at the center of the hot-spot 

· The minimum inter-gNB distance is [10] meters

· Within each hot-spot, drop UE within [28.9] meters from the hot-spot center
· Parameters: Use the indoor sub7 table as baseline, with further fine tunes possible

Agreement:
· For calibration for sub-7 GHz indoor and outdoor scenarios, companies should submit for the baseline scenario:
· Cdf of received signal power from serving cell

· Optional: Cdf of received signal power from each of the all non-serving cells (including the cells from the other operator)

Agreement:
· NR-U supports both Type-A and Type-B mapping already supported in NR 
· Additional starting positions and durations are not precluded
· For sub-7 GHz, NR-U study the SCSs, 15/30/60KHz
· Study performance difference between different SCS
· Study if changes to UL design are needed to meet the PSD and OCB requirements
· Study if an SS block design/RMSI/OSI with 60KHz SCS is needed 

· Impact on MIB and SIB1 content 

· Need for use of ECP for 60KHz
· RACH design with 60KHz SCS in addition to options currently part of NR
· Other considerations are not precluded. 
· Impact on support of different BWs with different SCS

· Study supporting more than one switching points within a TxOP

· FFS the LBT requirement for each DL/UL data/control burst in the TxOP
Agreements:
· Study the design changes needed to support the following channels /signals in NR-U
· PDCCH/PDSCH

· PUCCH/PUSCH

· PSS/SSS/PBCH

· PRACH

· DL and UL reference signals applicable to the operational frequency range
Agreement:
· Study possible enhancements for HARQ operation 

· Study changes needed for Configured Grant support in NR-U
· Baseline for study: If absence of Wi-Fi cannot be guaranteed (e.g. by regulation) 

in the band (sub-7 GHz) where NR-U is operating, the NR-U operating bandwidth is an integer  

multiple of 20MHz 
· At least for band where absence of Wi-Fi cannot be guaranteed (e.g. by regulation), LBT can be performed in units of 20 MHz. 

· FFS: details on how to perform LBT for as single carrier with bandwidth greater than 20 MHz, i.e., integer multiples of 20 MHz.

· Study whether or not the following techniques enhance performance beyond the baseline LBT mechanisms

· Techniques to cope with directional antennas/transmissions
· Receiver assisted LBT : RTS/CTS type mechanism
· On-demand receiver assisted LBT: For example receiver assisted LBT enabled only when needed 

· Techniques to enhance spatial reuse 
· Preamble detection

· Enhancements to baseline LBT mechanisms above 7 GHz
· Note: LTE-LAA LBT mechanism are assumed as baseline for evaluations for 5GHz. 

· Note: Other aspects are not precluded from being included
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