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Introduction
A LS is received from ESTI TC BRAN on NR-U, initiated by a discuss in the last ETSI BRAN meeting on proposal to change the regulation on no LBT and short LBT [1]. More precisely, the LS states:
Finally TC BRAN wants to inform you that it had received a proposal (see BRAN(18)100006) to (1) ban the use of no LBT transmissions and (2) to restrict the use of short LBT transmissions so that it can only be used 1% of time rather than 5% as currently defined in the clause on Short Control Signalling Transmissions. While there is no agreement in TC BRAN on these proposals, we would appreciate 3GPP’s feedback on these proposals. 
A related LS from IEEE is also received [2].
During RAN1 Adhoc #1901, no consensus was reached during the online and offline discussions. After RAN1 Adhoc #1901, an unofficial email discussion has been organized and responses from 25 companies have been received. This paper summarizes the outcome of the email discussion.
Summary of the email discussion
The email discussion is organized into a few questions. The responses are summarized below. The detailed response can be found in the Appendix.
Question 1: Is LTE-LAA or NR-U using the clause 4.2.7.3.3 (Short Control Signalling Transmissions (FBE and LBE)) of EN 301 893?
· There is consensus the clause 4.2.7.3.3 is used by LTE-LAA. 
· For NR-U, the specification is not finalized yet. However, majority of companies believe the same clause is used, according to the current agreement in RAN1 #95. Six companies (Cisco, Broadcom, HPE, Lenovo, Blackberry, CableLabs) prefer to determine this after the specification is finalized. 
Question 2: Is LTE-LAA or NR-U using the no LBT for short control signalling transmission
· There is consensus no LBT for short control signalling transmission is not used in LTE-LAA. Majority of companies agree no LBT for short control signalling transmission is not expected to be used for NR-U.
Question 3: Is it fine to reduce the 5% duty cycle to 1% duty cycle for short control signalling transmission?
· There is consensus for LTE-LAA, it is not desired to reduce the duty cycle for short control signalling transmission
· For NR-U, majority of companies (except Cisco, HPE, Broadcom, Blackberry, and CableLabs) believe there is no justification to reduce the duty cycle to 1% for short control signalling transmission.
Question 4: Is it fine to allow LTE-LAA using the 5% duty cycle as an exception and enforce 1% duty cycle for NR-U?
· There is no consensus but majority of companies (except Cisco, HPE, Broadcom, Blackberry, and CableLabs) believe there is no justification to treat LTE-LAA and NR-U differently in regulation.
Question 5: Will NR-U use short LBT for other (non DRS) short control signalling frames?
· NR-U design is not finalized yet. There are proposals to use short LBT for other short control signalling transmission, but none agreed so far. For the evaluation of such proposals, coexistence is expected to be evaluated as well.
To summarize, majority of the companies responded to the email discussion (except Cisco, HPE, Broadcom, Blackberry, and CableLabs) believe it is not preferred to change the Short Control Signalling Transmission clause of EN 301 893. The clause is used for LTE-LAA for DRS transmission, though a short LBT is enforced to support better coexistence. There is also no evidence the 5% duty cycle will cause any coexistence issue. It is recommended to draft a response LS to ETSI BRAN and IEEE, requesting them to take the above information into consideration.
Proposal: Draft a response LS to ETSI BRAN and IEEE, requesting them to take the above information into consideration.
Appendix: Response received in the email discussion

Question 1: Is LTE-LAA or NR-U using the clause 4.2.7.3.3 (Short Control Signalling Transmissions (FBE and LBE)) of EN 301 893?
	Company
	Comments

	Qualcomm
	Yes. This clause is where the limitation on the duty cycle of DRS transmission in LAA comes from. However, to be more coexistence friendly, RAN1 enforces a short LBT right before the transmission

	ZTE
	Yes. Both LTE-LAA and NR-U use short control signalling transmissions where short LBT mechanism is enforced to meet the regulatory requirement for coexistence.

	Cisco
	Yes for LAA. LAA uses the exception from normal Cat 4 LBT specified by clause 4.2.7.3.3 in EN 301 893 to enable very high priority access for DRS frames. This clause allows medium access with no LBT for short control signally for about 5% of the time per device. However, LAA uses a short LBT (25µs) when transmitting DRS frames. The use of a short LBT exceeds the requirements of clause 4.2.7.3.3.

Not yet for NR-U. NR-U is not yet specified and so does not yet make use of clause 4.2.7.3.3 to enable very high priority access for DRS. However; it understood that some RAN1 stakeholders would like NR-U to use the same very high priority access mechanism for DRS frames as used by LAA. The current question is whether this is appropriate.

It is Cisco’s view that NR-U could and should make greater use of Cat 4 LBT for DRS frames, and less use of short LBT:
· The use of short LBT for access is inappropriate in a shared medium with many systems operated independently. The use of short LBT will provide unfair access the medium to some devices and will unnecessarily increase contention. Interestingly, the Wi-Fi community has never adopted PCF or HCCA from the IEEE 802.11 standard because these both protocols cause similar issues based on their extensive use of short LBT. The RAN1 community is urged to take account of the lessons of Wi-Fi operating in unlicensed spectrum for over 22 years.
· There is no need for NR-U to use short LBT for access for DRS frames. Certainly, Cat 4 LBT can be used at low loads. Indeed, Cat 4 LBT will allow access quicker than short LBT. RAN1 informed IEEE 802 in 2016 that LAA could use Cat 4 LBT for DRS frames much of the time. While no threshold has specified in the LS, the LS implied that the use of short LBT was substantially less than 5% in practice.
· There is limited benefit for NR-U to use short LBT for access for DRS frames. At higher loads, short LBT will often not provide access to the DRS frames within the desired window. This is because another system may be transmitting a COT at the time. Even if the medium is available during the desired window, independent NR-U devices (more likely with NR-U than LAA) using the short LBT access method are very likely to collide. This suggests that RAN1 should redesign the DRS mechanism so that it is more robust against delayed and uncertain access. Robustness is something that was designed into 802.11 Beacons from the beginning (more than 22 years ago!). It is inappropriate and unreasonable for NR-U to expect synchronous access in an asynchronous environment (unlicensed spectrum). It is time for RAN1 to specify DRS so that it can operate in a loaded and uncertain access environment.
· A new property of NR-U compared to LAA, is that it is more likely that there will be multiple gNBs operating in the same channel in the same area. Suppose there are 10 systems. If each uses 5% then about half the channel will be used in a way that is unfair to systems like 802.11 that use Cat 4 LBT 99.9% of the time.
· Even if NR-U is designed in a way that does not cause excessive unfairness of access or contention, even when there are multiple, independent NR-U systems operating in the same channel, there is a higher level reason for EN 301 893 to restrict the use of no/short LBT. If multiple other systems decide to make full use of the full 5% (for no LBT or short LBT) then the channel will quickly collapse. A restriction is required to protect the medium from these devices, in addition to any NR-U devices that make excessive use of short LBT.

	Samsung
	Yes. NR-U uses short control signalling transmissions with short LBT. 

	LG Electronics
	Yes, at least for DRS in LTE-LAA and NR-U.

	Hewlett Packard Enterprise
	LTE-LAA uses short LBT (25µs) to enable high priority access to DRS frames as allowed under the exception to normal CAT4 LBT as specified in clause 4.2.7.3.3 of EN 308 893.  It has not yet been specified whether NR-U would use normal CAT4 LBT or short LBT to enable high priority access to DRS frames. 

	Huawei, Hisilicon
	LTE-LAA DRS used the clause for short control signal and additionally introduced short LBT before the transmission, although the clause allowed no LBT for this exception.
NR-U DRS could adopt the same clause as what LTE-LAA did. Wi-Fi Beacon can transmit almost any time once LBT succeeds within the beacon transmission interval. However, the potential transmission position of NR-U DRS is quite limited, e.g. every half slot within a DRS transmission window. Coexistence of LAA or NR-U DRS with WiFi beacon is somewhat similar to coexistence between FBE and LBE. In high traffic load FBE will not be able to access the channel as much as LBE, so in all likelihood in such cases attempts would be made to transmit data and DRS together with an access based on Cat4 LBT. In low load it should not be problematic to use up to 5% duty cycle with short LBT, noting that similar as for LTE-LAA, a standalone or non-standalone operator-deployed NRU network would be a synchronized network. 
RAN1 needs to consider not only the probability of successful transmission of DRS, but also constraints on UE implementations. It is beneficial for UE implementations and for specifications development to be able to reuse mechanisms specified in Rel-15 NR, such as RRM measurements and requirements. The choice to go to a fully unsynchronized type of operation for NR-U may have significant impact on UE and network implementations.

	Ericsson
	LAA has already been developed and deployed based on the current version of EN 301 893 that allows for the transmission of short control signalling without LBT as long as it does not exceed 5% of the time. In fact, the DRS transmissions in LAA that make use of this go further than the harmonized standard requires and perform a short LBT before transmission 
Even though NR-U is not finalized yet, the reasons for which DRS transmissions require short LBT, which are very similar to those for LAA, was extensively discussed during RAN1#95. RAN1 has already agreed that DRS may use short LBT as allowed by the short control signalling clause.

	Nokia, Nokia Shanghai Bell
	Yes, Both LAA and NR-U use short control signalling clause for transmission of DRS, although with short LBT.

	Sharp
	[bookmark: _Hlk536793367]Yes. LTE-LAA DRS is designed to meet the limits on the use of Short Control Signalling Transmissions. Although ETSI regulation allows Short Control Signalling Transmissions without sensing the channel, LTE-LAA requires short LBT before DRS transmissions. NR-U DRS follows the same channel access procedure as for LTE-LAA DRS.

	Broadcom
	LAA DRS uses the Short Control Signalling clause in EN 301893. NR-U has not yet been specified. So, it is not yet known if NR-U DRS will/can use the same clause. It can also choose a more optimal/fair design based on these discussions

	Intel

	Yes. DRS in both LAA and NR-U is using 25µs LBT meeting the limitations defined in clause 4.2.7.3.3 of EN 301 893 V2.1.1 (2017-05).

	Fujitsu
	Yes for LAA. For NR-U, it has been agreed that DRS may use Cat2 LBT.

	NTT DOCOMO
	Yes. However, NR-U is now on the half way of specifying, short control signalling transmissions are considered to be used.

	Lenovo, Motorola Mobility
	Yes for LTE-LAA. It is open for NR-U.

	Charter Communications
	Yes. When not multiplexed with unicast PDSCH, LTE-LAA and NR-U DRS adhere to the current 5% duty cycle for Short Control Signalling in EN 301893, with the additional step of Cat-2 LBT prior to each transmission.

	vivo
	Yes. Both LTE-LAA and NR-U use short control signalling transmission which definitely meets the regulation requirement and has good coexistence by enforcing a short LBT.

	WILUS
	Yes at least for DRS in LTE-LAA and NR-U may use the clause 4.2.7.3.3 of EN 301 893 for DRS transmission and it has been agreed to use short LBT for DRS transmission with restriction based on the clause during the study item phase.

	Spreadtrum
	Yes. Short LBT is used for DRS transmission in LTE-LAA and NR-U with the restriction based on the clause 4.2.7.3.3 of EN 301 893.

	OPPO
	Yes. LTE-LAA and NR-U introduce a short LBT when using the clause 4.2.7.3.3 of EN 301 893 although the regulation says it can be transmitted without sensing the channel.

	ITRI
	Yes. And to meet the regulatory requirement for coexistence, both LTE-LAA and NR-U should use short control signalling transmissions with short LBT mechanism.

	BlackBerry
	Yes, LTE-LAA uses the exception in clause 4.2.7.3.3 of EN 301 893 to transmit short LBT for DRS.
The use of this clause for NR-U has been discussed in RAN1. Adoption of further exception behaviour should undergo rigorous system evaluations, including the increase in use of this exception by multiple other coexisting devices. 

	Convida Wireless
	LTE-LAA uses the short control signalling transmission clause; it uses one shot LBT of 25 µs for the DRS although clause 4.2.7.3.3 of EN 301 893 allows transmission of short control signalling without LBT. 
NR-U is also considering the use of short control signalling with 25 µs LBT.

	CableLabs
	Yes, LAA LTE uses the exception stated by clause 4.2.7.3.3 (EN 301 893) to transmit short LBT to support DRS.
While the NR-U didn’t yet fully specify the use of LBT, the related specifications should optimize the access scheme for NR-U in order to support an optimized design and a more fair coexistence.



Question 2: Is LTE-LAA or NR-U using the no LBT for short control signalling transmission
	Company
	Comments

	Qualcomm
	No. Though we use the short control signal transmission mechanism, we do use a short LBT before it.

	ZTE
	No. LBT is always implemented for short control signalling transmission, although it is a short LBT.

	Cisco
	Cisco understands that LAA does not use no LBT and there no plans or proposals to use no LBT in NR-U. This suggests that RAN1 should have no objection to banning the use of no LBT.

	Samsung
	No. A shot LBT will be performed even for short control signal transmission.

	LG Electronics
	No.

	Hewlett Packard Enterprise
	Neither LTE-LAA nor NR-U use no LBT for short control signalling transmission.

	Huawei, Hisilicon
	No. There is short LBT immediately before transmission of NR-U DRS. For transmissions that do not make use of the exception on short control signalling transmissions, LTE-LAA and NR-U make use of no LBT within a COT continuation (i.e. where a gap of no more than 16 us is ensured between an initiating and a responding device), as allowed by EN 301 893. So LAA and NRU make use of no LBT, but not in the context of short control signalling.

	Ericsson
	To be more precise, the question should be about no LBT to initiate a COT. If so, the answer would be No. There are no cases in LTE-LAA in which a COT is initiated without an LBT (neither for data nor for control). Even in NR-U, there are no agreements to support that (neither for data nor for control).

	Nokia, Nokia Shanghai Bell
	No, no-LBT option is not used for initiation of a COT.

	Sharp
	No.

	Broadcom
	To us, the question isn’t if no-LBT can be used to initiate a COT, because clearly it can’t as the Short Control Signalling clause in EN 301893 doesn’t allow initiation of a COT. The question rather is if no-LBT should be used outside of a COT as is allowed by the Short Control Signalling clause in EN 301893. Our opinion is that it shouldn’t be so used by LAA/NR-U/Wi-Fi or any other technology.

	Intel
	No.

	Fujitsu
	No.

	NTT DOCOMO
	No.

	Lenovo, Motorola Mobility
	No for LTE-LAA. It is open for NR-U.

	Charter Communications
	No.

	vivo
	No. A short LBT is mandatory before short control signal transmission.

	WILUS
	No.

	Spreadtrum
	No.

	OPPO
	No.

	ITRI
	No

	BlackBerry	
	No.

	Convida Wireless
	LTE-LAA does not use no-LBT for short control signalling transmissions. no-LBT for short control signalling transmissions is not being considered for NR-U for COT initiation.

	CableLabs
	No. Under no circumstances should no-LBT be used for NR-U.




Question 3: Is it fine to reduce the 5% duty cycle to 1% duty cycle for short control signalling transmission?
	Company
	Comments

	Qualcomm
	No. LTE-LAA design is assuming 5%. Reducing the duty cycle will make the LAA deployment non-compliant. 

	ZTE
	No. It is unclear that reducing the duty cycle from 5% to 1% would benefit the performance for unlicensed band operation. In addition, as QC has pointed out, such change would make LAA non-compliant.

	Cisco
	Maybe for LAA. In principle, there is no reason that LAA systems could not make more use of Cat 4 LBT for DRS frames.  That said, as Qualcomm and ZTE note above, a retrospective change in the rules could unreasonably make some LAA systems non-compliant. On this basis, Cisco would support a non-technology neutral exception in EN 301 893 that would enable LAA systems to continue using short LBT for up to 5% of the time. This approach will resolve Qualcomm’s only concern articulated above and ZTE’s second concern articulated above.
Yes for NR-U, for the reasons articulated in Cisco’s response to Question 1.
The ZTE response asserts that it is not clear that the reducing the short LBT threshold from 5% to 1% will benefit performance. This is probably true in some cases, particularly at low loads. However, it will clearly and obviously improve performance in other cases. Less use of short LBT promotes fairer access (an element of performance). It also stops channel collapse when short LBT is used at the 5% level by multiple independent devices.
The Huawei responses actually effectively suggest that there is no harm to reducing the 5% threshold to 1% because:
· At low load, there is no need to use short LBT because Cat 4 LBT provides equivalent (and possibly better) access for DRS at the desired time
· At high load, the Huawei answers to Q3 and Q1 suggest that NR-U either will be unable to access the medium at the desired time anyway using short LBT or will use Cat 4 LBT to send the DRS multiplexed with data.
Huawei’s answer to Q3 highlights that the use of short LBT is not just a problem of coexistence with Wi-Fi and other systems. The comment that even two standalone NR-U systems may not be able to coexist emphasises the urgent importance of redesigning DRS for NR-U so that they can be transmitted in an asynchronous manner, similarly to Beacons in 802.11. It will be unacceptable to those using NR-U to be told that they cannot operate two standalone NR-U systems in the same channel.

	Samsung
	No. As pointed by other companies, it would make LAA non-compliant.

	LG Electronics
	No. The motivation to change duty cycle for short control signalling is not clear.

	Hewlett Packard Enterprise
	LTE-LAA was designed assuming 5% duty cycle and some LTE-LAA systems may become non-compliant if the duty cycle were reduced to 1%.
There is no reason why the duty cycle could not be reduced to 1% for NR-U.

	Huawei, Hisilicon
	No, as this would make LTE-LAA non-compliant on the EU market. There has been no evidence of harmful interference from LTE-LAA DRS transmissions. The same conclusion can be expected for NR-U DRS. Even in a standalone NR-U network deployment, cells should align their DMTC windows. When many such networks coexist, this will result in higher traffic load and contention, so in all likelihood cells will attempt transmitting DRS along with data and therefore use a Cat4 LBT. If two standalone NRU networks have colliding DMTC, then it is likely that the network which might always be blocked would move its PCell to a different channel. Therefore, having multiple networks transmitting DRS on the same carrier may not happen with high probability.

	Ericsson
	1% for DRS in NR-U would mean a 1ms DRS every 100 ms. This would be harmful for initial access and mobility management. For reference, in licensed operation, the UE can expect SSBs every 20 ms for initial access. We are therefore not fine with such a reduction.
An important factor that needs to be taken into account in the analysis of the effect of the DRS is the number of available transmission opportunities for the DRS. In LAA and as being discussed for NR-U, the number of transmission opportunities is very limited. Therefore, even if 5% of the transmissions start with no LBT, these transmissions are not allowed to start anywhere. For instance, for LAA, DRS-only transmissions can only start at 6 discrete instances every 40 ms. DRS will not adversely affect any coexisting systems due to this limitation since the effect of non-available transmission opportunities far outweighs any advantage due to the use of short LBT. In fact, transmissions from other nodes that may access the channel with finer granularity will block DRS transmissions. There should be no adverse coexistence effects even when multiple NR-U systems operate on the same carrier. The DRS transmissions may further block each other as well in addition to other nodes/systems blocking DRS transmissions.
While it may be tempting to consider more transmission opportunities or an asynchronous design, this will come at a severe cost in terms of UE complexity and system performance from a mobility perspective since every additional possible transmission opportunity is another location that must be searched by the UE during initial access and cell search. We further note that the DRS in NR-U can be received even when DRS from multiple nodes collide. The SINR requirements for a specified mis-detection rate is -6 dB.
Considering the above, we are not fine with the proposed reduction We would be open to allowing the transmission of short control signalling with 25us LBT as long as it does not exceed 5% of the time. On top of that, allowing for the transmission of short control signalling without LBT as long as it does not exceed 1% of the time can be considered.

	Nokia, Nokia Shanghai Bell
	No. LAA design assumes 5% duty cycle for DRS, and the same has been agreed for NR-U as well. Furthermore, the studies conducted for LAA and NR-U do not indicate that DRS transmissions with 5% duty cycle and short LBT causes co-existence issues with Wi-Fi. 

	Sharp
	No. It is undesired to make LAA non-compliant.

	Broadcom
	Since LAA is already deployed, it should be allowed to use 25us LBT for DRS up to 5% of the time. For NR-U and any future technologies including Wi-Fi, the clause should reduce the airtime to 1% while also removing of the option to perform no-LBT.
Some companies are arguing that DRS is severely limited in transmission times. This is a design choice. In principle, transmissions in the unlicensed spectrum must be asynchronous as the spectrum access depends on the fair availability of the channel. There is no first right of use in the unlicensed spectrum. Using 25us LBT for DRS grants such a first right of use for DRS over all other transmissions, including critical control signals in Wi-Fi and so we oppose it in principle. 
If NR-U prefers slotted access to the channel at specific times, it can consider using FBE (Frame Based Equipment) channel access as specified in EN 301893.
The proponents of this scheme should consider that a Wi-Fi modem can also save power/complexity etc. by making its beacon transmissions synchronous in time. But it is not done, in order to ensure fair channel access among devices. 
One should also consider the consequences if say, Wi-Fi devices are modified to use 25us LBT for beacon transmissions, as is allowed for LAA and is being proposed for NR-U.  This would be a small software configuration change even for legacy devices. However, such 25us transmissions from the numerous Wi-Fi transmissions would certainly not help LAA or NR-U or other Wi-Fi devices. It would rather severely harm the entire ecosystem of unlicensed access.

	Intel
	No. LTE-LAA has been already deployed assuming 5% duty cycle. 

	Fujitsu
	No. There is no clear justification that reducing the duty cycle from 5% to 1% would benefit the performance for unlicensed band operation. In EN 301893 v2.1.1, this 5% duty cycle rule is defined per device. In LAA, only transmission of DRS leverages this rule. With regard to the concerns on co-existence related to NR-U and future technologies, it may be worth to study whether to apply this 5% duty cycle rule per system (a supervising device and multiple supervised devices) per LBT subband instead of per device.

	NTT DOCOMO
	No. LAA has been already deployed with assuming 5% duty cycle. 

	Lenovo, Motorola Mobility
	No for the broad sense of “1% duty cycle for short control signalling transmission” including how LTE-LAA uses the corresponding feature. We could further discuss “1% duty cycle for transmissions without any LBT/CCA” since this would already help to avoid cluttering the carrier if technologies really employ no LBT for any of their transmissions.

	AT&T
	Firstly, there is no clear justification for it. Secondly, this will make LTE LAA non-compliant. Thirdly, it would have a negative impact on NR-U which is already designed to work with the given requirements (channel access opportunities). So the answer is No.

	Charter Communications
	Due to the adverse impact on already deployed LAA systems, any changes should be well-motivated. For example, if coexistence simulations show a degradation in Wi-Fi performance or NR-U performance when employing Cat-2 LBT versus Cat-4 LBT for DRS transmissions.

	vivo
	No. There is no evidence to show 5% duty cycle has coexistence problem. Besides, this change will make LAA non-compliant.

	WILUS
	No. we don’t see any clear motivation and justification for it. And LTE-LAA has been already deployed with assuming 5% duty cycle and reduction of duty cycle will make LTE-LAA non-compliant as indicated by other companies.

	Spreadtrum
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]No. As other companies have pointed out, this change would make LTE-LAA non-compliant.

	OPPO
	No. It would make LTE-LAA non-compliant.

	ITRI
	No. LTE-LAA has been already deployed assuming 5% duty cycle.

	BlackBerry
	Agree with others here that as LAA has been deployed with a 5% duty cycle restriction, so changes to LAA should not be considered as it would retrospectively invalidate equipment. 
For NR-U we believe the use of short LBT should be restricted to 1% duty cycle (or less) to ensure no increase in coexistence issues between other systems.  

	Convida Wireless
	Since LTE-LAA will become non-compliant if this change is made, it is not advisable to reduce the duty cycle.

	CableLabs
	There could be no retro-active specification changes on already deployed LAA LTE devices.
The discussion for NR-U is based on different assumptions than the LAA LTE and the NR-U specs may not be similar with the LAA LTE ones. The use of 1% duty cycle allocated for short LBT should be considered since this warrants a better coexistence with Wi-Fi systems.



Question 4: Is it fine to allow LTE-LAA using the 5% duty cycle as an exception and enforce 1% duty cycle for NR-U?
	Company
	Comments

	Qualcomm
	No. There is no proper field measurements or simulation results to show the 5% duty cycle of DRS transmission damage the operation of other systems. 

	ZTE
	No. We do not see the technical justification to enforce 1% duty cycle for short control signalling transmission.

	Cisco
	Yes, a rule that the use of short LBT only by LAA is acceptable and desirable for the various reasons already articulated in Cisco’s response to questions 1 & 3.

However, this question (and some of the responses) is really focused on whether EN 301 893 should contain exceptions. It is Cisco’s position that exceptions for a particular technology are generally undesirable because they add complexity and give one technology a special position over other technologies.

That said, exceptions are sometimes acceptable. For example, the current version of EN 301 893 contains the paused COT feature. This feature was included to account for aspects of the LAA design that were ill suited to unlicensed spectrum. The paused COT feature was included in EN 301 893 as an exception as part of an effort to reach a compromise that met the needs of all stakeholders.

As an aside, it is noted that at least one company in ETSI BRAN has asserted that explicitly allowing the use of the 802.11 defined PD/ED mechanism and thresholds in EN 301 893 is an exception. This is incorrect, given that the PD/ED mechanism and thresholds was a well-established mechanism that had been included in EN 301 893 for many years.

Ideally, an exception would not be needed to allow LAA to use short LBT for DRS. However, it is justified because it would be unreasonable to force LAA to follow a more stringent rule retrospectively. The more stringent rule is justified for the reasons articulated in Cisco’s other answers.

	Samsung
	No. Unless there is significant difference between DRS of LTE-LAA and NR-U from channel occupancy perspective, there is no reason to have different duty cycle for LTE-LAA and NR-U.

	LG Electronics
	No. It is unclear why two technologies operating on unlicensed band are differentiated.

	Hewlett Packard Enterprise
	Yes.

	Huawei, Hisilicon
	No, the rule should remain general. We do not see the motivation and evaluation on the impact to Wi-Fi systems to enforce 1% duty cycle. There does not seem to be an issue neither at low load nor at high load, as explained in the previous answers. If such issue would exist, it would likely first be identified among NRU networks.

	Ericsson
	No. Adding more non-technology neutral rules to ETSI BRAN is not advisable. 
There has not been any proof that shows that this behaviour causes any coexistence issues. 

	Nokia, Nokia Shanghai Bell
	No, we see no reason to treat LAA and NR-U differently in regulations. 

	Sharp
	No. We do not see any reason to have different regulatory requirements for LTE-LAA and NR-U. In addition, as there is no proof identifying 5% duty cycle is harmful for the fair co-existence, smaller duty cycle shouldn’t be enforced.

	Broadcom
	Yes. We support removing the Short Control Signalling clause altogether for new technologies including NR-U and Wi-Fi

	Intel
	No. There is no clear justification that the duty cycle has to be decreased to 1% for NR-U while keeping 5% duty cycle only for LTE-LAA..

	Fujitsu
	No. As mentioned in our answer to Q3, FFS point could be whether 5% per device or per system.

	NTT DOCOMO
	No. Currently, we don’t see any proofs in which the degradation of radio resource usage efficiency or system performance with keeping 5% duty cycle for NR-U is confirmed. There seems to be no clear justification that the duty cycle has to be different between for NR-U and for LAA. 

	Lenovo, Motorola Mobility
	No. Evidently this would not create problems for LTE-LAA, yet we don’t think it is a useful approach for the NR-U standardization effort.

	AT&T	
	No, because it is not a good idea to have different regulatory requirements for different technologies.

	Charter Communications
	No. In principle, having technology-specific exemptions is undesirable. In its present form, any technology, including Wi-Fi, can make use of the short control signalling clause. Furthermore, since LTE-LAA and NR-U will coexist in at least the 5 GHz unlicensed spectrum, it is unclear why their respective DRS transmissions should be allowed different duty cycles.

	vivo
	No. There is no evidence to show 5% duty cycle has coexistence problem. 

	WILUS
	No. It is not desirable to have different regulatory requirement for LTE-LAA and NR-U. And as answered in Q4, we don’t see any clear motivation and justification for reducing of duty cycle from 5% to 1%.

	Spreadtrum
	No. When operating in 5GHz unlicensed spectrum, it is undesirable for LAA and NR-U to have different duty cycle. 

	OPPO
	No. NR-U could have the same duty cycle as LTE-LAA.

	ITRI
	No. There is no technical justification to show 5% duty cycle has coexistence problem. We see no reason to have different regulatory requirements for LTE-LAA and NR-U.

	 BlackBerry
	Yes, for us a reduction to 1% (or less) for the use of short LBT for NR-U should be adopted to better ensure fair coexistence.

	Convida Wireless
	No. We think the same requirements should apply to all technologies operating in a band.

	CableLabs
	We prefer the 1% duty cycle for short LBT since we’d expect a better coexistence with the NR-U systems.



Question 5: Will NR-U use short LBT for other (non DRS) short control signalling frames?
	Company
	Comments

	Qualcomm
	So far, there are no other short control signalling transmissions using short LBT agreed. There are proposals to use short LBT for some transmissions. However, it is the proponent’s responsibility to prove the transmission will not cause coexistence issue, and the justification will be openly debated.

	ZTE
	Some non-DRS based proposals are still in discussion and may be included later.

	Cisco
	Unknown because predicting the future is hard, but there are certainly proposals to use short LBT for other frames. Any additional use of short LBT by NR-U only magnifies the concerns of Cisco articulated in relation to transmitting DRS frames. 
We note that some of the responses are mixing up the question of the use of short LBT for short control signalling and the use of short LBT within a COT. This discussion is only about the former use of short LBT.

	Samsung
	Usage of short control signalling transmission after short LBT (e.g., for PRACH) is still discussing. If there is no coexistence issue identified, it can be supported under regulatory constraint.

	LG Electronics
	Some proposals on the use of short LBT for DL/UL signal/channels other than DRS (e.g., RS-only, RACH-only) have been discussed and further discussion is needed.

	Hewlett Packard Enterprise
	Although some proposals have been advanced to use short LBT to enable short control signalling other than DRS, none have yet been agreed.  Concerns have been raised regarding the impact on coexistence and these would have to be addressed before any such proposal could move forward.

	Huawei, Hisilicon
	According to TR38.889, when the gap from the end of the DL transmission to the beginning of the UL burst is not more than 16 us, CAT1 LBT should be allowed (FFS the duration of UL burst). It is also allowed in Wi-Fi systems, e.g. immediate ACK and TB-PPDU. This is allowed in EN 301 893 as part of a COT continuation (not a paused COT).
The question seems to be relevant to proposals made to initiate a COT with a short LBT, i.e. as part of the short control signalling transmission exception, for signals or channels (e.g. PRACH, PUCCH with UCI only, RS only) other than the NR-U DRS. While such proposals have been made to RAN1, none have so far been agreed. When some of those signals and channels are more critical for the system operation, a higher priority class could also be used with Cat4 LBT. Further discussions are needed in RAN1 to conclude on those proposals. In any case, if such short LBT was allowed for other DL signals than DRS, then those transmissions would count in the 5% allowance together with the DRS.
We do not understand the reference made to LTE-U, which is not a system specified by 3GPP.

	Ericsson
	There are some proposals, but none agreed yet.

	Nokia, Nokia Shanghai Bell
	Discussions related to type of LBT used for various signals and channels is still ongoing, but currently there are no agreements to use short LBT to initiate a COT for signals/channels other that DRS.

	Sharp
	There are some proposals to use Short Control Signalling Transmissions mechanism for the other signals, but there is no agreement so far. 

	Broadcom
	There are proposals in 3GPP to use the Short Control Signalling clause for many other messages in addition to DRS, such as RACH, PDCCH, CSI etc. 
All these proposals state similar logic as what is being discussed here for DRS, i.e. these messages are critical for NR-U operation and do not occupy much airtime. 
In doing so, they all ignore the principle that there can be no right of first access in the unlicensed spectrum. A device, an operator, or a technology should not seek better performance (lower latency, lower complexity, lower power etc.) just because it uses a higher priority channel access scheme and so can access the channel in a more synchronous and assured manner. 
As noted earlier, Wi-Fi too could have chosen (and could still choose even for legacy devices) to use the Short Control Signalling clause and if it does so it risks completely destructing the the ecosystem of unlicensed operations, also because the 5% limit or even the 1% limit is a “per device” limit and so there is no hard upper bound on the total airtime of such transmissions per operator or per network. In this aspect, NR-U DRS can be more harmful than LAA DRS, since it is possible to align DRS transmissions in LAA, but not feasible to do so for say standalone NR-U.    

	Intel
	There are some proposals to use short LBT for some specific signals/channels but at the same time, there are other proposals not to use short LBT except DRS but none agreed yet. For the discussion of any additional signals/channels which are allowed to use short LBT, more coexistence study may be needed.

	Fujitsu
	There are some proposals to use Cat2 LBT for some signals from a gNB. Also some other proposals for some signals from a UE. But none agreed yet.

	NTT DOCOMO
	There are some proposals to use short LBT for some specific signals/channels but we have not agreed yet.

	Lenovo, Motorola Mobility
	Like any prediction, this cannot be answered with 100% accuracy. So we’d rather not give speculative comments on this question.
Nevertheless, as a response to other statements, we think it is not helpful to charge NR-U proposals with trying to obtain “right of first access” seeing that the very existence of SIFS constitutes a “right of first access” for acknowledgement transmissions in Wi-Fi systems, or likewise PIFS gives “right of first access” for APs over other stations.

	AT&T
	
	Under Section 4.2.7.3.3 of EN 301 893, the use of short control signalling is allowed for up to 50 times and a total duration of 2.5 ms in a 50 ms period. As long as NR-U control signals meet this requirement, they should be allowed regardless of whether it is DRS, RACH, PDCCH, or a combination thereof. Making rules specific to one control signal or for one specific purpose is not a good practice.

	Charter Communications
	It is expected that Cat-4 LBT will be the default channel access mechanism for all non-DRS transmissions. Exceptions for select channels (e.g., PRACH) have been proposed but remain under discussion.

	vivo
	Non-DRS based proposals could use short LBT if they could meet regulatory requirements and no coexistence issue.

	WILUS
	There are some proposals to use short LBT for some specific signals/channels, but there are no agreements yet except DRS with restriction such as duration and duty cycle.

	Spreadtrum
	The discussion is still ongoing, and some channels have been proposed but not yet agreed.

	OPPO
	The discussion is still ongoing.

	ITRI
	The discussion is still ongoing.

	BlackBerry
	Will it? Unknown at this time. However, should it be allowed to?
Generally, to our understanding such proposals should be considered as exceptions to normal cat4 LBT, and as such the need for any exception should be clearly understood along with the full system impact. Any escalation in use of this exception needs to avoid any reduction in coexistence with other systems.

	Convida Wireless
	NR-U discussed the use of one-shot LBT for transmission of control signals upon COT initiation. Discussions are ongoing and the specifications have not been finalized.

	CableLabs
	No, LBT4 remains the default channel access mechanism for all non-DRS transmissions. We agree with BDCM point that the driving justification here is to optimize the coexistence and not to optimize one access technology only while the performance of other coexistent systems is dis-regarded.
However, since the WID agreed on specifying SA NR-U, the PRACH access mechanism may require further consideration.
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