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1 Introduction
In 3GPP TSG RAN Meeting #86, a new SID on studying the support of NR from 52.6 GHz to 71 GHz (RP-193228) [1] was approved. As part of the objectives of the studying item (SI), the following aspects were included:
	· Study of channel access mechanism, considering potential interference to/from other nodes, assuming beam-based operation in order to comply with the regulatory requirements applicable to unlicensed spectrum for frequencies between 52.6 GHz and 71 GHz [RAN1].
· Note: It is clarified that potential interference impact, if identified, may require interference mitigation solutions as part of channel access mechanism.   



In the context of the channel access procedure for NR above 52.6 GHz, in this document the following  topics will be discussed:
a. Considerations on the ETSI BRAN harmonized standard;
b. Channel Access Mechanisms for band 75:
I. General framework for LBT;
II. ED threshold determination;
III. COT sharing procedure;
IV. OCB requirement; 
c. Considerations on Directional LBT.

2 Channel Access Procedure for NR above 52.6 GHz
2.1 Considerations on the ETSI BRAN Harmonized Standard
Based upon the EU decision 2019/1345 [2], there are three available overlapping frequency bands in ITU region 1 between 52.6 GHz and 71 GHz, each targeting specific use cases. Table 1 and 
Table 2 provide a summary of the related harmonised technical conditions and implementation deadlines for each of them. 
[bookmark: _Ref40349054]Table 1. Frequency bands between 52.6 GHz and 71 GHz with corresponding harmonised technical conditions and implementation deadline for short-range devices
	Band no
	Frequency band
	Category of short-range device
	Transmit power limit/field strength limit/power density limit
	Additional parameters (channelling and/or channel access and occupation rules)
	Other usage restrictions
	Implementation deadline

	75
	57 – 71 GHz
	Wideband data transmission devices
	40 dBm e.i.r.p.. and 23 dBm/MHz e.i.r.p density
	Requirements on techniques to access spectrum and mitigate interference apply [7].
	Fixed outdoor installation are excluded
	1 January 2020

	75a
	57 – 71 GHz
	Wideband data transmission devices
	40 dBm e.i.r.p., 23 dBm/MHz e.i.r.p density, and maximum transmit power of 27 dBm at the antenna port or ports
	Requirements on techniques to access spectrum and mitigate interference apply [7].
	
	1 January 2020

	75b
	57 – 71 GHz
	Wideband data transmission devices
	55 dBm e.i.r.p., 38 dBm/MHz e.i.r.p density, and a transmit antenna gain ≥ 30 dBi
	Requirements on techniques to access spectrum and mitigate interference apply [7].
	This set of usage conditions is only available to fixed outdoor installations
	1 January 2020


[7] Techniques to access spectrum and mitigate interference that provide an appropriate level of performance to comply with the essential requirements of Directive 2014/53/EU shall be used. If relevant techniques are described in harmonised standards or parts thereof the references of which have been published in the Official Journal of the European Union under Directive 2014/53/EU, performance at least equivalent to these techniques shall be ensured.
[bookmark: _Ref40349055]
Table 2. Categories of short-range devices relevant for frequency ranges between 52.6 GHz and 71 GHz
	Category of short-range devices
	Scope

	Wideband data transmission devices
	Covers radio devices that use wideband modulation techniques to access the spectrum. Typical uses include wireless access systems such as radio local area networks (WAS/RLANs) or wideband SRDs in data networks.



Band 75 targets deployments for devices which have integrated antennas where fixed outdoor installations are precluded. As for Band 75a, possible deployments are not limited to mobile devices but could be applicable for fixed installations as well. Finally, Band 75b is only devoted for deployments of fixed outdoor installations. While each of these bands is applicable to different scenarios, they could all be used for certain deployments to operate cellular for the targeted band of this SI and the related working item (WI) within ITU region 1.
As part of the harmonized standards created under standardization requests from the European Commission, each of the frequency bands listed in Table I has been discussed separately:
· For band 75, the efforts from ETSI BRAN have resulted in EN 302 567 [3], which is currently in a stable format, and it has been submitted for comments and approval by the EU national standard developing organization. 
· For band 75a, a new WI has been approved in ETSI BRAN, and EN number 303 753 has been currently assigned to this, where the baseline of this document would be EN 302 567. Currently, a mature draft is targeted for August 2021, and final publication of the EN 303 753 is planned for December 2022. 
· For band 75b, the efforts from ETSI BRAN have resulted in EN 303 722 [4], which an early draft is available, and mature draft was planned to be completed within 2020 and final publication is planned for October 2021.

ETSI BRAN has been used as a guidance for conformance test and compliance with the regulatory requirements when developing the LTE LAA, and NR-U system. In this matter, similar approach may be also followed in this SI [1], and ultimately when the system under design would operate in the ITU region 1 within band 57 -71 GHz its requirements should be met. However, given that for band 75a a stable draft may not be available before the end of this SI and the related WI, RAN1 needs to evaluate how to account for the requirements and changes that will be the outcome of this related WI in ETSI BRAN, which will be captured  in EN 303 753.
Observation 1: All overlapping bands in ITU region 1 between 52.6 GHz and 71 GHz (e.g., band 75, 75a, and 75b) can be used for operation of cellular systems related to this SI and the related WI.
Observation 2: While EN 302 567 is in a stable format and EN 303 722 is expected to complete a stable draft before within 2020, EN 303 753 would not be expected to be completed before the end of Rel.17. Therefore, RAN1 would need to evaluate how to account for the requirements that would be the outcome of the WI related to band 75a, while following up consideration for band 75b.

1 
2 
2.1 
Considerations on band 75 
The ETSI EN 302 567 [3], provides the spectrum usage conditions for band 75 for multiple Gigabit/s radio equipment operating in the 60 GHz band. This document has recently undergone through a recent revision, where the scope has been widened from band 57 GHz to 66 GHz, to band 57 GHz to 71 GHz to follow more closely the recent decisions made by the CEPT ECC [5]. Furthermore, the PSD restrictions have been relaxed from the original constrain of 13 dBm/MHz to 23 dBm/MHz.
With that said, the ETSI EN 302 567 [3] currently provides several requirements that must be considered. Firstly, it mandates the maximum occupied channel bandwidth (OCB) to be between 70% and 100% of the declared nominal bandwidth. In fact, it contains the following text:
	[bookmark: _Toc535304723][bookmark: _Toc535305729][bookmark: _Toc535305846][bookmark: _Toc535501717]“4.2.10.2	Definition
The nominal channel bandwidth is the widest band of frequencies, inclusive of guard bands, assigned to a single channel.
The Occupied Channel Bandwidth is the bandwidth containing 99 % of the power of the signal.
When equipment has simultaneous transmissions in adjacent channels, these transmissions may be considered as one signal with an actual nominal channel bandwidth of "n" times the individual nominal channel bandwidth where "n" is the number of adjacent channels. When equipment has simultaneous transmissions in non-adjacent channels, each power envelope shall be considered separately.
[bookmark: _Toc535304724][bookmark: _Toc535305730][bookmark: _Toc535305847][bookmark: _Toc535501718]4.2.10.3	Requirements
The Occupied Channel Bandwidth shall be between 70 % and 100 % of the declared nominal channel bandwidth. In case of smart antenna systems (devices with multiple transmit chains) each of the transmit chains shall meet this requirement.”



In this matter, given that ETSI EN 302 567 [3] mandates the system to obey to certain OCB requirements when operating in band 75 within the ITU region 1, RAN1 should account for this limitation. 

Observation 3: RAN1 should account for the OCB requirements mandated in the ITU Region 1 by ETSI EN 302 567 when the system operates in band 75.

The ETSI EN 302 567 [3] contains also a dedicated section (i.e., Sec. 4.2.5) that describes the present requirements in terms of medium access and adaptivity. In this matter, the ETSI EN 302 567 contains the following text:
	[bookmark: _Toc535304702][bookmark: _Toc535305709][bookmark: _Toc535305825][bookmark: _Toc535501696]4.2.5.2	Definition
Adaptivity (medium access protocol) is a mechanism designed to facilitate spectrum sharing with other devices in the wireless network.
[bookmark: _Toc535304703][bookmark: _Toc535305710][bookmark: _Toc535305826][bookmark: _Toc535501697]4.2.5.3	Requirement
Adaptivity (medium access protocol) shall be implemented by the equipment and shall be active under all circumstances. LBT is mandatory to facilitate spectrum sharing.



As highlighted in red, the ETSI BRAN mandates the listen-before-talk (LBT) procedure under all circumstances. Therefore, RAN1 should also account for this specific limitation when this is mandated.  
Observation 4: RAN1 should assume mandatory LBT procedure when operating in ITU Region 1 in band 75.
Within the same section, the ETSI EN 302 567 [3] also includes the following text for the detailed LBT procedure, which has been recently updated:
	The LBT mechanism is as follows
Before a single transmission or a burst of transmissions on an Operating Channel, the equipment that initiates transmission shall perform a Clear Channel Assessment (CCA) Check in the Operating Channel. 
If it finds an Operating Channel occupied, it shall not transmit in that channel and it shall not enable other equipment(s) to transmit in that channel. If the CCA check has determined the channel to be no longer occupied and transmission was deferred for the number of empty slots defined by the CCA Check procedure, it may resume transmissions or enable other equipment to transmit on this channel.
The equipment that initiates transmission shall perform the CCA check using "energy detect".  The Operating Channel shall be considered occupied for a slot time of 5 μs if the energy level in the channel exceeds the threshold corresponding to the power level given in step 7) below. It shall observe the Operating Channel(s) for the duration of the CCA observation time measured by multiple slot times. 
CCA Check definition:
a)	A CCA check is initiated at the end of an operating channel occupied slot time.
b)	Upon observing that Operating Channel was not occupied for a minimum of 8 µs, transmission deferring shall occur.
c)	The transmission deferring shall last for a minimum of random (0 to Max number) number of empty slots periods.
d)	Max number shall not be lower than 3.
The total time that the equipment initiating transmission makes use of an Operating Channel is defined as the Channel Occupancy Time. This Channel Occupancy Time shall be less than 5 ms, after which  it shall perform a new CCA Check as described in step 1), step 2), and step 3) above.
An equipment (initiating or not initiating transmission), upon correct reception of a packet which was intended for this equipment, can skip the CCA Check, and immediately proceed with the transmission in response to received frames. A consecutive sequence of transmissions by the equipment, without a new CCA Check, shall not exceed the 5 ms Channel Occupancy Time as defined in step 5) above.
The energy detection threshold for the CCA Check shall be -47 dBm + 10 × log10 (PMax / Pout) (Pmax and Pout in W e.i.r.p.) where Pout is the RF output power (EIRP) and Pmax is the RF output power limit defined in clause 4.2.2.1.



From the above text, the following considerations can be drawn:
1. The described LBT procedure is different from that imposed by ETSI BRAN for the sub-6 GHz band [6].  In fact, this new procedure is aligned with the new SIFS length (e.g., 5us) of the 802.11ad/11ay. Furthermore, the described LBT procedure is composed by a clear channel access (CCA) procedure with no concept of channel access priority classes.
2. Regardless of the type of traffic conditions, the maximum COT is always limited to 5 ms.
3. Transmissions without performing any LBT are always supported within the initiating device’s COT regardless of the gap between transmissions.
4. The LBT procedure is based on energy detection. The energy detection threshold, which allows to distinguish between an idle and a busy channel, only depends on the maximum transmit power, but not on the channel bandwidth, which is not fixed, but can be declared by the manufacturers.

Considerations on band 75b 
The ETSI EN 303 722 [4], provides the spectrum usage conditions for band 75b targeted for multiple wideband data transmission system for fixed network radio equipment operating in the 60 GHz band. Based upon the latest draft of this document, the following can be deducted:
1. In band 75b no OCB restrictions are mandated:

	[bookmark: _Toc26481918]4.2.9.3	Requirements
The Occupied Channel Bandwidth shall be less than 100 % of the declared nominal channel bandwidth. In case of smart antenna systems (devices with multiple transmit chains) each of the transmit chains shall meet this requirement.



2. No LBT is mandated in band 75b. However, in section 4.2.5 of 303 722 [4], a power control mechanism is required, which implies that transmit power should be varied in time so that there would not be any reciprocal impact across coexisting systems:
	4.2.5 Adaptivity (medium access protocol)
[bookmark: _Toc535304701][bookmark: _Toc535305708][bookmark: _Toc535305824][bookmark: _Toc26481895]4.2.5.1	Applicability
The present requirement applies to all equipment within the scope of the present document.
[bookmark: _Toc26481896]4.2.5.2	Definition
Automatic Transmit Power Control (ATPC) is an adaptivity (medum access protocol) mechanism designed to facilitate spectrum sharing with other devices in the wireless network.  It automatically reduces transmit power when there is excess link margin such that link performance (throughput and FER) are not impacted. ATPC reduces the interference caused to other links in the band and facilitates spectrum sharing.



Observation 5: LBT and OCB requirements are not always mandated when operating in ITU region 1, but these requirements are imposed only for certain types of deployments and use cases.
Proposal 1: LBT procedure is supported, but its use should be configurable. LBT should be allowed to be disabled in regions or for deployments where this is not required and mandated. 
Proposal 2: The LBT procedure detailed in the ETSI EN 302 567 should be used as a baseline to develop the LBT procedure for the system operating in band 75 within ITU region 1.

2.2 Channel Access Mechanisms for Band 75
As detailed in the previous section, for band 75 within ITU region 1 the ETSI BRAN mandates the use of LBT and provides within ETSI EN 302 567 [3] recommendation regarding the channel access procedure to be used. In Rel.16 NR-U, different LBT types were defined (e.g., Type 1, type 2A, 2B and 2C). However, ETSI EN 302 567 [3] refers to a single channel access type, given also that for band 75 there is no longer any concept of short control signalling, or gaps/pauses within a COT or any mandatory LBT needed by a responding device within the COT of an initiating device. Based on the text provided in Sec. 4.2.5 of ETSI EN 302 567 [3], the logic behind the LBT procedure is as that summarized in the block diagram in Fig. 1, where Zmin=0 and Zmax is equal to at least 3.
[image: ]
Fig. 1 – High level illustration of the LBT procedure mandated in band 75 within ITU region 1. 

The channel access procedure mandated by ETSI EN 302 567 [3], and illustrated in Fig. 1 has some similarities with type 1 channel access procedure defined and used in both LAA and NR-U. However, for type 1 channel access procedure four channel access priority classes (CAPCs) were available to accommodate for different types of traffic and QoS, as also mandated by the text in ETSI BRAN 301 893 [6]. In addition, for each CAPC, the values of Zmin and Zmax,, change from time to time based on the HARQ feedback information related to a reference portion of the prior transmission burst to update the back-off counter window based on the contention of the medium. Furthermore, the maximum supported COT differs for each CAPC, which was linked to specific QoSs. While these concepts are not explicitly captured in the ETSI EN 302 567 [3], they are neither precluded as well. Therefore, RAN1 could further study, and decide whether any modifications would be needed on top of the procedure highlighted in Fig. 1. For instance, whether, Zmin and Zmax should be fixed or they should be fixed based on the type of transmission and physical channel that the device performs, or whether they should vary based on the type of traffic and QoS, and in this matter whether it would be benefit to introduce CAPC as in NR-U, and LAA.

Proposal 3: The channel access procedure detailed in Fig. 1 of R1-2005867 (this Tdoc) should be used as a baseline to develop the channel access procedure used in band 75 within ITU region 1.
Proposal 4: Identification of values Zmin and Zmax is needed. Further investigation of whether these should depend on the type of transmission and physical channel that the device performs, and/or on the type of traffic and QoS. The maximum COT that a device acquires, should not exceed 5 msec.

Within each of the observation windows of the CCA procedure described in Fig. 1, a channel is assessed to be idle or busy based on the level of the energy that is detected within the nominal bandwidth. In particular, if the energy is below a certain threshold, the channel is considered to be idle, otherwise the channel would be considered as busy. ETSI EN 302 567 [3] provides a very simply formula for the determination of the energy threshold which should be used to distinguish between an idle and a busy channel. However, as indicated in the previous section, this does not account for the channel bandwidth of the system. Given that multiple systems may operate at the same time within band 75, and each may be characterized by a different maximum output power and bandwidth, in order to guarantee fair coexistence among them, the energy threshold should also account for these. Also it should be noted that ETSI EN 302 567 [3] CCA level is 1 dB looser (i.e. -47 dBm) than what IEEE 802.11ad specification requires for energy detection (i.e. -48 dBm).

Proposal 5: When operating in band 75 within ITU region 1, in order to allow fair coexistence among incumbent systems, the ED threshold calculation shall account not only for the maximum output power, but also at least for the bandwidth used.

As highlighted in Sec. 2.1.1, in band 75 within ITU region 1 the COT acquired by an initiating device can be shared with any responding devices, for which the initial transmission was targeted to. Furthermore, while mandatory LBT is required by an initiating device to acquire the COT before it can perform any transmission, no LBT is needed by neither any of the responding device that are allowed to transmit within the initiating device's COT, or by the initiating device itself in any subsequent occasions within the acquired COT.   

Proposal 6: When a COT is acquired by an initiating device, this can be shared with any other device for which the transmission of the initiating device is targeted to.  
Proposal 7: No LBT shall be performed by a responding device within the initiating device’s acquired COT before attempting any transmission.  

As also detailed in Sec. 2.1.1 of this document, for band 75 within ITU region 1 ETSI EN 302 567 [3] specifies that:
· the occupied channel bandwidth shall be between 80% and 100% of the declared nominal bandwidth. 
· the maximum power spectral density (PSD) allowed is 23 dBm/MHz;
· the total maximum transmission power in terms of equivalent isotropically radiated power (EIRP) is limited to 40 dBm.

In Rel.16 NR-U, in order to accommodate for similar rules, and to better make use of the resources, type 2 frequency resource allocation was agreed, where interlaced resource blocks (RBs) are assigned to different UEs, which are frequency multiplexed. That said, moving forward, it is important to discuss in this SI the impact that this interlaced RB allocation structure would introduce in the design of the UL channels (e.g., PUSCH, PRACH, PUCCH). From our point of view,  an interlaced RB allocation structure would come with a penalty in terms of maximum power reduction (MPR) compared to type 0 frequency resource allocation of a few dBs (notice that in LTE, the MPR penalty was quantified to be between 1 and 1.5 dB depending on the modulation order used compared to full bandwidth contiguous transmission), but on the other hand it would allow to support frequency multiplexing of a larger number of users. However, it should be noted that compared to FR1, the ability to multiplex users in frequency domain for the frequency band targeted in this SI could be more limited due to received beamforming used by the gNB. 

Proposal 8: Implications on the design of the UL channels due to  spectrum regulatory requirements for band 75 within ITU region 1 will need to be investigated and some observations and conclusions should be captured in TR.

2.3 Considerations on Directional LBT
[bookmark: _GoBack]In NR-U, the LBT procedure is used as an effective channel access method to maintain coexistence with other incumbent technologies, and sensing of the occupancy of the channel is performed in a quasi-omni directional fashion (we will refer to this procedure in the rest of this document as omnidirectional LBT). However, in band 75 where the propagation limitations may be quite severe, and because of this directional transmissions are expected, this procedure may pose some limitations. In fact, this may lead to cases where the omnidirectional LBT may act overprotectively and this may prevent from fully exploiting spatial reuse with the consequence of a depreciated spectral efficiency. This becomes more detrimental as the transmissions are more highly directional. When omnidirectional LBT is used,  regardless of whether the beam of an active transmitter may or may not point in the same direction of the transmitter performing LBT, if the two devices are in proximity and within the sensing range, the transmitter performing LBT would assess that the channel is occupied. However, if the transmission beams of the two transmitters point into two different directions, these would not cause any mutual interference across the two links, as illustrated in Fig. 2. However, if the LBT measurement would be instead performed over a narrow beam (we will refer to this procedure in the rest of this document as directional LBT) over which the transmission is performed, this issue is prevented.
[image: ]
Fig. 2 – Illustration of the over protectivity of omnidirectional LBT vs directional LBT.

While as detailed above, directional LBT is able to overcome some of the limitations of the omnidirectional LBT when highly directional transmissions are performed, on the other hand this leads to i) exacerbate the well-known hidden node issue, and ii) could lead the system to suffer from deafness. The first issue is due to the fact that when directional LBT is performed, it is often not able to capture the actual interference level at the receiver, especially if the receiver is equipped with a wider reception beam. As for the second issue, its roots originate from the fact that performing LBT measurements only on a specific direction and through a specific beam makes a transmitter deaf to potential interference coming from other directions. One example of these issues is illustrated in Fig. 3. Note that both Fig. 3a and 3b depict a simple scenario composed by two gNBs and two UEs, where each gNB belongs to a different operator. In both figures gNB1 has been able to succeed LBT and it is performing DL transmission to UE1. In Fig. 3a, while the gNB2 may succeed in performing directional LBT, given that UE1 is equipped with a wide beam at the receiver, once gNB2 starts transmitting to UE2, UE1 will be subject to the interference of this new active device, and UE2 will be subject to interference from gNB1. As for Fig. 3b, since gNB2 performs directional LBT in the direct of the intended transmission, it is deaf in respect to the ongoing transmission from gNB1, which points in the direction of UE2, and would be clearly a source of interference once gNB2 starts transmitting to UE2.  
[image: ]
Fig. 3a – Illustration of the hidden node issue with directional LBT.

[image: ]
Fig. 3b – Illustration of the deafness issue with directional LBT.

Observation 6: Omni-directional LBT may act overprotectively and may prevent from fully exploiting spatial reuse under highly directional transmissions. This issue may be mitigated through directional LBT. However, directional sensing exacerbates the well-known hidden node issue, and leads to scenarios where the system could suffer from deafness.
In order to overcome the issues when directional LBT is used, additional mechanisms should be introduced, such as an RTS/CTS like exchange of information between the transmitter and the receiver, and potentially the use of LBT in both sides to establish a link between the two, and assess the correct level of interference at the receiver. In this regards, RAN1 should study and assess the benefits of introducing directional LBT, while taking into account the drawbacks that its adoption may introduce.   
Proposal 9: Further investigation of directional sensing and its implication to physical layer specification is needed. Suggest capturing potential issues and considerations for conclusion and potentially capture into the TR.


3 Conclusions
In this contribution, we discussed several remaining issues to support configured grant mechanism operating on unlicensed spectrum, and we derived the following proposals, and observations:
Observation 1: All overlapping bands in ITU region 1 between 52.6 GHz and 71 GHz (e.g., band 75, 75a, and 75b) can be used for operation of cellular systems related to this SI and the related WI.
Observation 2: While EN 302 567 is in a stable format and EN 303 722 is expected to complete a stable draft before within 2020, EN 303 753 would not be expected to be completed before the end of Rel.17. Therefore, RAN1 would need to evaluate how to account for the requirements that would be the outcome of the WI related to band 75a, while following up consideration for band 75b.
Observation 3: RAN1 should account for the OCB requirements mandated in the ITU Region 1 by ETSI EN 302 567 when the system operates in band 75.
Observation 4: RAN1 should assume mandatory LBT procedure when operating in ITU Region 1 in band 75.
Observation 5: LBT and OCB requirements are not always mandated when operating in ITU region 1, but these requirements are imposed only for certain types of deployments and use cases.
Observation 6: Omni-directional LBT may act overprotectively and may prevent from fully exploiting spatial reuse under highly directional transmissions. This issue may be mitigated through directional LBT. However, directional sensing exacerbates the well know hidden node issue, and leads to scenarios where the system could suffer from deafness.

Proposal 1: LBT procedure is supported, but its use should be configurable. LBT should be allowed to be disabled in regions or for deployments where this is not required and mandated. 
Proposal 2: The LBT procedure detailed in the ETSI EN 302 567 should be used as a baseline to develop the LBT procedure for the system operating in band 75 within ITU region 1.
Proposal 3: The channel access procedure detailed in Fig. 1 of R1-2005867 should be used as a baseline to develop the channel access procedure used in band 75 within ITU region 1.
Proposal 4: Identification of values Zmin and Zmax is needed. Further investigation of whether these should depend on the type of transmission and physical channel that the device performs, and/or on the type of traffic and QoS. The maximum COT that a device acquires, should not exceed 5 msec.
Proposal 5: When operating in band 75 within ITU region 1, in order to allow fair coexistence among incumbent systems, the ED threshold calculation shall account not only for the maximum output power, but also at least for the bandwidth used.
Proposal 6: When a COT is acquired by an initiating device, this can be shared with any other device for which the transmission of the initiating device is targeted to.  
Proposal 7: No LBT shall be performed by a responding device within the initiating device’s acquired COT before attempting any transmission.  
Proposal 8: Implications on the design of the UL channels due to spectrum regulatory requirements for band 75 within ITU region 1 will need to be investigated and some observations and conclusions should be captured in TR.

Proposal 9: Further investigation of directional sensing and its implication to physical layer specification is needed. Suggest capturing potential issues and considerations for conclusion and potentially capture into the TR.
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