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[bookmark: _Toc101789712]1	Introduction
Rel-17 WI for extending NR support in the frequency range of 52.6 GHz to 71 GHz [1][2] has been concluded. In this contribution, we discuss remaining issues on the channel access mechanisms for Rel-17 NR operations in FR2-2. The following topics will be discussed.
· Configuration for supporting short control signaling.
· LBT type indicator in fallback DCIs.
· LBT mode configuration. 
· COT sharing aspects.
[bookmark: _Toc101789713]2	Baseline LBT mechanism in FR2-2
[bookmark: _Toc61356001][bookmark: _Toc61356650][bookmark: _Toc61432457][bookmark: _Toc61520093][bookmark: _Toc61810924][bookmark: _Toc61882701][bookmark: _Toc61886115][bookmark: _Toc61886189][bookmark: _Toc61886512][bookmark: _Toc61903022][bookmark: _Toc66977621][bookmark: _Toc66977766][bookmark: _Toc66977802][bookmark: _Toc66977838][bookmark: _Toc71556319][bookmark: _Toc71556320][bookmark: _Toc67928106][bookmark: _Toc67986578][bookmark: _Toc68076673][bookmark: _Toc68077208][bookmark: _Toc68184126][bookmark: _Toc68202258][bookmark: _Toc68202441][bookmark: _Toc67541246][bookmark: _Toc67541283][bookmark: _Toc67541319][bookmark: _Toc67541380][bookmark: _Toc67541426][bookmark: _Toc67541612][bookmark: _Toc67541676][bookmark: _Toc67541722][bookmark: _Toc67596407][bookmark: _Toc67986548][bookmark: _Toc68076643][bookmark: _Toc68076706][bookmark: _Toc68076741][bookmark: _Toc68164581][bookmark: _Toc68184035][bookmark: _Toc68202230][bookmark: _Toc68202321][bookmark: _Toc68202796][bookmark: _Toc101789714]2.1	Short control signaling transmissions (SCST) 
[bookmark: _Toc71630265][bookmark: _Toc53738664]In RAN1 #105-e[7], the following was agreed for Short control signalling transmissions in UL. There is also a pending clarification needed in the endorsed CR 37.213[3]. Agreement:
· Contention Exempt Short Control Signaling rules apply to the transmission of msg1 for the 4 step RACH and MsgA for the 2-step RACH for all supported SCS.
· Note restriction for short control signalling transmissions apply (10% over any 100ms intervals)
· Alt 1: The 10% over any 100ms interval restriction is applicable to all available msg1/msgA resources configured (not limited to the resources actually used) in a cell
· Alt 2: The 10% over any 100ms interval restriction is applicable to the msg1/msgA transmission from one UE perspective
· FFS: Other UL signals/channels can be transmitted with Contention Exempt Short Control Signaling rule, such as msg3, SRS, PUCCH, PUSCH without user plain data, etc




EN 302 567 v 2.2.1[8] and EN 303 753 v0.0.4[10] grants an initiating device/ equipment to perform short control signalling transmissions according to the duty cycle requirement. It is evident that short control signalling transmissions are tested per “equipment” in the ETSI regulations and not per system or cell. 
Furthermore, IEEE 802.11ad/ay devices also perform multiple transmissions using the short control signalling exemption. In our opinion, this exemption is currently used by IEEE 802.11ad/ay for many transmissions per device. In addition, we also note that the tests in EN 302 567 are carried out after the initial access and beamforming are done.  Therefore, in addition to the 10% DC there seems to be an inherent margin in the tests. 
During the WI, there were comments that this exemption when provided to multiple UEs may be unfair to devices that adhere to 10% rule in the unlicensed band. This is an undesired consequence from a cell perspective but only if within a 100ms period all the UEs decide to use contention exempt transmissions. We think this is a corner case and note that it is also possible for such a scenario to occur even among other technologies such as IEEE 802.11ad/ay using the band. Nonetheless, this is allowed by the regulations because the interference in this band is not such a big factor while sharing the band. The requirement of 10ms over 100ms is from one UE perspective and can be left to implementation on how exactly the UE maintains this. For example, the UE may attempt to transmit msg 1 /msg A according to the exemption and updates the limit before each transmission attempt to check that the 10% DC is not reached. Therefore, we propose the following with Alt 2 in the above agreement as the baseline. Alt 1 is a tighter requirement which need not be precluded by implementation. 
[bookmark: _Toc101789657]RAN1 to conclude that for short control signalling transmissions from UEs, the requirement of 10ms over 100ms duration is applicable to transmissions from a single UE perspective (Alt2 in the agreement)
[bookmark: _Toc101789715]2.1.1 	Indication to use LBT for SCST and CG transmissions
In RAN1 108-e the Proposal 2.15-1 below was discussed for Short control signalling transmissions especially within the scope of Japan regulations. The proposal discussed attempted to solve multiple issues that related to LBT for SCST and CG transmissions for devices in Japan and other regions. 
Regulations for 60 GHz in Japan mandate channel sensing for all transmissions with transmit power above 10 dBm[14] with no exemption allowed. This poses a unique problem for short control signaling transmissions that are basically exempt from performing sensing before transmissions. We have already agreed that only RACH msg1 and Msg A are included in contention exempt transmissions for the UE. Therefore, the UE needs to know if it should perform LBT or not before transmitting RACH in Japan. Furthermore, there are also configured transmissions in UL that may occur. It was agreed that in addition to dynamically scheduled UL, configured PUSCH is also supported for FR2-2. An end user may buy a product in Europe and try to use it in Japan where this is not allowed and will violate regulations. The UEs do not know their geolocation but follows configuration settings by the gNB, limited by its own capability. Therefore, in the discussions we supported Alt 1A with small modification where a single bit in SIB1 could signify if all contention-exempt short control signalling transmissions and CG UL transmissions (instead of all UL transmissions as in the original Alt1A) need LBT or not. When this bit is enabled, the devices need to perform either Type 1 or Type 2 channel access before all the UL transmissions without dedicated scheduled DCI. For all other UL transmissions, the type of LBT that the UE must perform would be indicated in the scheduling DCI. The new proposal gives the flexibility for the network in other regions (where LBT before each transmission is not mandated) to indicate LBT for RACH (by setting this bit to true) and no LBT for other UL transmissions (by indicating no LBT in dedicated DCI).
In other words, a single bit in SIB1 could be used for the following cases 
· In regions where sensing is required but short control signalling transmissions are not allowed (e.g., Japan): the bit is set to false to indicate that the devices need to use LBT for UL transmissions without dedicated scheduled DCI (e.g., RACH and CG UL transmissions). For other UL transmissions with dedicated DCIs, the network to indicate LBT (Type 1 or Type 2) in the corresponding DCIs. 
· In regions where sensing is required and short control signalling transmissions are allowed: the bit could be set to true or false to indicate whether RACH and CG UL transmissions need to use LBT or not (up to network’s preference). For other UL transmissions with dedicated DCIs, the network can indicate LBT or noLBT (Type 1, Type 2, or Type 3) in the corresponding DCIs.  




Proposal 2.15-1 (new)
Down-select between the next two alternatives
· Alt 1. Introduce one bit in SIB1 indicates whether LBT is required for all UL transmissions
· If the bit is set to true, msg1 and msgA cannot be transmitted with Contention Exempt Short Control Signaling based transmission. If the bit is set to false, msg1 and msgA can be transmitted by with Contention Exempt Short Control Signaling based transmission if requirement of 10% over 100ms is satisfied
· It is a separate discussion if the requirement of 10% over 100ms is per UE or per cell
· For fallback DCI formats 0_0 and 1_0 and RAR UL grant, for FR2-2 operation, the ChannelAccess-Cpext field in DCI indicates the channel access type only. A new table similar to Table 7.3.1.1.1-4 is introduced with entries “Type 1 channel access in 4.4.1 of 37.213”, “Type 2 channel access in 4.4.2 of 37.213 or Type 3 channel access in 4.4.3 of 37.213”. For the 2nd entry, if the bit is set to true, it will be interpreted as “Type 2 channel access in 4.4.2 of 37.213”. If the bit is set to false, it will be interpreted as “Type 3 channel access in 4.4.3 of 37.213”
· For an UL transmission indicated or configured to use Type 1 channel access, if the UE later finds out, through DCI 2_0 detection, the transmission falls in a gNB COT, the UE can change the channel access type to Type 2 channel access if the bit is set to true and the UE can change the channel access type to Type 3 channel access if the bit is set to false
· Alt 1A (From Ericsson and Apple as replacement for Alt 1). Introduce one bit in SIB1 indicates whether LBT is required for all UL transmissions
· If the bit is set to true, msg1 and msgA cannot be transmitted with Contention Exempt Short Control Signaling based transmission. If the bit is set to false, msg1 and msgA can be transmitted by with Contention Exempt Short Control Signaling based transmission if requirement of 10% over 100ms is satisfied
· It is a separate discussion if the requirement of 10% over 100ms is per UE or per cell
· For an UL transmission indicated or configured to use Type 1 channel access, if the UE later finds out, through DCI 2_0 detection, the transmission falls in a gNB COT, the UE can change the channel access type to Type 2 channel access if the bit is set to true and the UE can change the channel access type to Type 3 channel access if the bit is set to false
· UE as initiating device can resume transmission within maximum COT without a type 2 LBT, no matter how long the gap is from the previous transmission from initiating device or responding device, if the bit is set to false. If the bit is set to true, UE as initiating device can resume transmission after a type 2 LBT if device is capable.    
· Apple, Ericsson
· Alt 1B. Introduce one bit in SIB1 indicates whether LBT is required for all UL transmissions
· If the bit is set to true, msg1 and msgA cannot be transmitted with Contention Exempt Short Control Signaling based transmission. If the bit is set to false, msg1 and msgA can be transmitted by with Contention Exempt Short Control Signaling based transmission if requirement of 10% over 100ms is satisfied
· It is a separate discussion if the requirement of 10% over 100ms is per UE or per cell
· For fallback DCI formats 0_0 and 1_0 and RAR UL grant, for FR2-2 operation, the ChannelAccess-Cpext field in DCI indicates the channel access type only. A new table similar to Table 7.3.1.1.1-4 is introduced with entries “Type 1 channel access in 4.4.1 of 37.213”, “Type 2 channel access in 4.4.2 of 37.213” and “Type 3 channel access in 4.4.3 of 37.213”, and “reserved”. If the bit in SIB is set to true, UE does not expect a DCI indicating “Type 3 channel access in 4.4.3 of 37.213”
· For an UL transmission indicated or configured to use Type 1 channel access, if the UE later finds out, through DCI 2_0 detection, the transmission falls in a gNB COT, the UE can change the channel access type to Type 2 channel access if the bit is set to true and the UE can change the channel access type to Type 3 channel access if the bit is set to false
· Xiaomi
· Alt 2. 
· gNB provides separate RRC configuration in SIB1 to indicate if msg1 or msgA transmission with Contention Exempt Short Control Signaling based transmission is allowed.
· It is a separate discussion if the requirement of 10% over 100ms is per UE or per cell
· For fallback DCI formats 0_0 and 1_0 and RAR UL grant, for FR2-2 operation, the ChannelAccess-Cpext field in DCI indicates the channel access type only. A new table similar to Table 7.3.1.1.1-4 is introduced with entries “Type 1 channel access in 4.4.1 of 37.213”, “Type 2 channel access in 4.4.2 of 37.213” and “Type 3 channel access in 4.4.3 of 37.213”, and “reserved”.
· Note: This option requires 2 bis in fallback DCI
· TP 2.9-C
· For an UL transmission indicated or configured to use Type 1 channel access, if the UE later finds out, through DCI 2_0 detection, the transmission falls in a gNB COT, the UE can change the channel access type to Type 2 channel access or Type 3 channel access.
· RRC configuration is introduced to indicate either Type 2 channel access or Type 3 channel access will be used, subject to UE capability
· FFS: For UE as initiating device, if additional RRC configuration is introduced to indicate if the UE can resume transmission within maximum COT without a type 2 LBT, no matter how long the gap is from the previous transmission from initiating device or responding device, or this is left for UE implementation  


Therefore, considering the above discussions, we propose to agree to the modified Alt 1A in the proposal 2.15-1.
[bookmark: _Ref95485233][bookmark: _Toc101789658]RAN1 to introduce a single bit in SIB1 to indicate the use of LBT for all contention-exempt short control signalling and configured UL transmissions. 
[bookmark: _Toc101789659]Modified Alt 1A: Introduce one bit in SIB1 to indicate whether LBT is required for all contention exempt SCST and CG UL transmissions
1 If the bit is set to true, msg1 and msgA cannot be transmitted with Contention Exempt Short Control Signaling based transmission. If the bit is set to false, msg1 and msgA can be transmitted by with Contention Exempt Short Control Signaling based transmission if requirement of 10% over 100ms is satisfied
i. It is a separate discussion if the requirement of 10% over 100ms is per UE or per cell
2 For an UL transmission indicated or configured to use Type 1 channel access, if the UE later finds out, through DCI 2_0 detection, the transmission falls in a gNB COT, the UE can change the channel access type to Type 2 channel access if the bit is set to true and the UE can change the channel access type to Type 3 channel access if the bit is set to false
3 UE as initiating device can resume transmission within maximum COT without a type 2 LBT, no matter how long the gap is from the previous transmission from initiating device or responding device, if the bit is set to false. If the bit is set to true, UE as initiating device can resume transmission after a type 2 LBT if device is capable.   
Note: In regions where LBT is required before every transmission, when a UE is scheduled by a DCI to transmit a UL transmission(s), the UE does not expect the scheduling DCI to indicate Type 3 channel access, and the bit is set to true. 

[bookmark: _Toc101789716]3	Remaining issues on enhancements to LBT mechanisms 
[bookmark: _Toc61356008][bookmark: _Toc61356657][bookmark: _Toc61432464][bookmark: _Toc61520100][bookmark: _Toc61810931][bookmark: _Toc61882708][bookmark: _Toc61886122][bookmark: _Toc61886196][bookmark: _Toc61886519][bookmark: _Toc61903029][bookmark: _Toc101789717]3.1	Directional LBT
[bookmark: _Toc67389084][bookmark: _Toc67541759][bookmark: _Toc67541795][bookmark: _Toc67541922][bookmark: _Toc67541978][bookmark: _Toc67596445][bookmark: _Toc67928115][bookmark: _Toc67986587][bookmark: _Toc68076682][bookmark: _Toc68077217][bookmark: _Toc68184135][bookmark: _Toc68202267][bookmark: _Toc68202450]In RAN1-106b-e[11], there was support from companies to study directional LBT. It was discussed whether and how to define the relationship between sensing and transmission beams. We agreed to support beam correspondence, i.e., beamCorrespondenceWithoutUL-BeamSweeping set to ‘1’, as a mechanism to define the relationship between sensing beam and transmission beams for UEs that support it. For gNBs, and UEs that do not support beamforming without UL beam sweeping, there was an agreement in RAN1 107-e to specify necessary requirements and tests for the definition of “cover”. 

Agreement:
· When UE indicates a capability for beam correspondence with beamCorrespondenceWithoutUL-BeamSweeping ={1}, support the following behaviors
· If the UE is indicated to transmit with a beam corresponding to a certain SRI, the UE can use the same beam for sensing
· Assuming Rel.17 unified TCI framework, if the UE is indicated to transmit with a beam corresponding to a certain unified TCI, the UE can use the reception beam corresponding to the TCI for sensing
· FFS: The case when UE does not indicate a capability for beam correspondence
· Note: The UE should meet local regulatory requirements
Agreement
For the following situations
· Selecting sensing beam at the gNB 
· Selecting sensing beam at the UE when UE does not indicate a capability for beam correspondence with beamCorrespondenceWithoutUL-BeamSweeping ={1}
· Selecting sensing beam at the UE when UE uses a different beam for sensing than the beam used for transmission, 
Specify necessary requirement/test procedure to guarantee sensing beam(s) “covers” the transmission beam(s)
· Some methods to define “cover” have been discussed in RAN1
· Alt-1A: the angle included in the [3] dB beamwidth of the transmission beam is included in the [X, FFS] dB beamwidth of the sensing beam.
· Alt-1B:  the sensing beam gain measured along the direction of peak transmission direction is at least X [FFS] dB of the transmission beam gain
· Alt-1C:  The sensing beam gain is measured in one or more directions where the transmission beam EIRP is within A [FFS] dB of the peak EIRP.  The sensing beam gain measured along the chosen directions is at least X [FFS] dB of the transmission beam gain in those directions.
· Alt-1D: The sensing beam gain is measured in one or more directions where the transmission beam EIRP is within A [FFS] dB of the peak EIRP and the sensing beam gain measured along the chosen directions is at least X [FFS] dB of the peak sensing beam gain 
· Alt-1E: Sensing beam has the minimum [3] dB beamwidth which at least contains all beam peak directions of transmission beams. 
· Alt-1F:
· Selecting sensing beam at the gNB is up to gNB’s implementation
· Sensing beam at the UE may use a wider beam for sensing than the beam used for transmission, when the UE does not indicate a capability for beam correspondence with beamCorrespondenceWithoutUL-BeamSweeping ={1}
· Sending LS to RAN4 and inform them the above and request them to make the final choice
· RAN4 choice may not be limited by the list above
· RAN4 can further decide for gNB or UE separately if such test or requirement is not needed or not practical and leave it to gNB or UE implementation



Regarding the LS from RAN4 and implications of the LS to the 37.213 specification, please refer to our contribution in [17].


[bookmark: _Toc90285162][bookmark: _Toc90285200][bookmark: _Toc90285250][bookmark: _Toc90285410][bookmark: _Toc90314651][bookmark: _Toc92179502][bookmark: _Toc92184975][bookmark: _Toc92188099][bookmark: _Toc92785281][bookmark: _Toc92809894][bookmark: _Toc90285163][bookmark: _Toc90285201][bookmark: _Toc90285251][bookmark: _Toc90285411][bookmark: _Toc90314652][bookmark: _Toc92179503][bookmark: _Toc92184976][bookmark: _Toc92188100][bookmark: _Toc92785282][bookmark: _Toc92809895][bookmark: _Toc90285164][bookmark: _Toc90285202][bookmark: _Toc90285252][bookmark: _Toc90285412][bookmark: _Toc90314653][bookmark: _Toc92179504][bookmark: _Toc92184977][bookmark: _Toc92188101][bookmark: _Toc92785283][bookmark: _Toc92809896][bookmark: _Toc90285165][bookmark: _Toc90285203][bookmark: _Toc90285253][bookmark: _Toc90285413][bookmark: _Toc90314654][bookmark: _Toc92179505][bookmark: _Toc92184978][bookmark: _Toc92188102][bookmark: _Toc92785284][bookmark: _Toc92809897][bookmark: _Toc90285166][bookmark: _Toc90285204][bookmark: _Toc90285254][bookmark: _Toc90285414][bookmark: _Toc90314655][bookmark: _Toc92179506][bookmark: _Toc92184979][bookmark: _Toc92188103][bookmark: _Toc92785285][bookmark: _Toc92809898][bookmark: _Toc90285167][bookmark: _Toc90285205][bookmark: _Toc90285255][bookmark: _Toc90285415][bookmark: _Toc90314656][bookmark: _Toc92179507][bookmark: _Toc92184980][bookmark: _Toc92188104][bookmark: _Toc92785286][bookmark: _Toc92809899][bookmark: _Toc67986554][bookmark: _Toc68076649][bookmark: _Toc68076712][bookmark: _Toc68076747][bookmark: _Toc68164587][bookmark: _Toc68184041][bookmark: _Toc68202236][bookmark: _Toc68202327][bookmark: _Toc68202802][bookmark: _Toc90285168][bookmark: _Toc90285206][bookmark: _Toc90285256][bookmark: _Toc90285416][bookmark: _Toc90314657][bookmark: _Toc92179508][bookmark: _Toc92184981][bookmark: _Toc92188105][bookmark: _Toc92785287][bookmark: _Toc92809900][bookmark: _Toc90285169][bookmark: _Toc90285207][bookmark: _Toc90285257][bookmark: _Toc90285417][bookmark: _Toc90314658][bookmark: _Toc92179509][bookmark: _Toc92184982][bookmark: _Toc92188106][bookmark: _Toc92785288][bookmark: _Toc92809901][bookmark: _Toc90285170][bookmark: _Toc90285208][bookmark: _Toc90285258][bookmark: _Toc90285418][bookmark: _Toc90314659][bookmark: _Toc92179510][bookmark: _Toc92184983][bookmark: _Toc92188107][bookmark: _Toc92785289][bookmark: _Toc92809902][bookmark: _Toc90285171][bookmark: _Toc90285209][bookmark: _Toc90285259][bookmark: _Toc90285419][bookmark: _Toc90314660][bookmark: _Toc92179511][bookmark: _Toc92184984][bookmark: _Toc92188108][bookmark: _Toc92785290][bookmark: _Toc92809903][bookmark: _Toc90285172][bookmark: _Toc90285210][bookmark: _Toc90285260][bookmark: _Toc90285420][bookmark: _Toc90314661][bookmark: _Toc92179512][bookmark: _Toc92184985][bookmark: _Toc92188109][bookmark: _Toc92785291][bookmark: _Toc92809904][bookmark: _Hlk67296619]For the agreement when UE indicates a capability for beam correspondence with beamCorrespondenceWithoutUL-BeamSweeping ={1}, the essence was captured in the TS 38.214 CR[12] as follows CR 38.214
A UE that has indicated a capability beamCorrespondenceWithoutUL-BeamSweeping set to ‘1’, as described in [18, TS 38.822], can determine a spatial domain filter to be used while performing the applicable channel access procedures described in [16, TS 37.213] to transmit a UL transmission on the channel as follows:
-     if UE is indicated with an SRI corresponding to the UL transmission, the UE may use a spatial domain filter that is same as the spatial domain transmission filter associated with the indicated SRI,
-     if UE is configured with TCI-State configurations with [tci-StateId_r17] corresponding to UL transmission,and the UE is indicated a TCI state corresponding to the UL transmission, the UE may use a spatial domain filter that is same as the spatial domain receive filter the UE may use to receive the DL reference signal associated with the indicated TCI state.



It is inaccurate to reference 38.822 which is a TR and not a TS. In addition, 38.822 is not maintained (under change control) compared to 38.306 which is the “official” TS for UE capabilities. Therefore, we propose to refer 38.306 instead of 38.822.
Furthermore, it is ambiguous the way it is drafted and hence we propose to clarify the sentence to ensure this is done prior to an UL transmission. Therefore, we propose the following change. 
[bookmark: _Toc101789660]RAN1 to agree to modify the sentence in CR 38.214 to the following
[bookmark: _Toc101789661]------------------------------------------Start of TP-1 for TS 38.214 Clause 5.1.5 ----------------------------------------------
[bookmark: _Toc11352096][bookmark: _Toc20317986][bookmark: _Toc27299884][bookmark: _Toc29673149][bookmark: _Toc29673290][bookmark: _Toc29674283][bookmark: _Toc36645513][bookmark: _Toc45810558][bookmark: _Toc100147360][bookmark: _Toc101789662]5.1.5	Antenna ports quasi co-location
*** Unchanged Text Omitted ***
[bookmark: _Toc101789663]A UE that has indicated a capability beamCorrespondenceWithoutUL-BeamSweeping set to ‘1’, as described in [X, TS 38.306], can determine a spatial domain filter to be used while performing the applicable channel access procedures described in [16, TS 37.213] prior to transmit a UL transmission on the channel as follows:
*** Unchanged Text Omitted ***
[bookmark: _Toc101789664]------------------------------------------------------------End of TP-1----------------------------------------------------------------

[bookmark: _Toc71556332][bookmark: _Toc71556653][bookmark: _Toc71556333][bookmark: _Toc71556654][bookmark: _Toc66977638][bookmark: _Toc66977783][bookmark: _Toc66977819][bookmark: _Toc66977855][bookmark: _Toc67541255][bookmark: _Toc67541291][bookmark: _Toc67541327][bookmark: _Toc67541388][bookmark: _Toc67541434][bookmark: _Toc67541684][bookmark: _Toc71556334][bookmark: _Toc71556655][bookmark: _Toc90285178][bookmark: _Toc90285216][bookmark: _Toc90285266][bookmark: _Toc90285179][bookmark: _Toc90285217][bookmark: _Toc90285267][bookmark: _Toc90285180][bookmark: _Toc90285218][bookmark: _Toc90285268][bookmark: _Toc90285181][bookmark: _Toc90285219][bookmark: _Toc90285269][bookmark: _Toc90285182][bookmark: _Toc90285220][bookmark: _Toc90285270][bookmark: _Toc71556342][bookmark: _Toc71556663][bookmark: _Toc71556980][bookmark: _Toc31715078][bookmark: _Toc71556296][bookmark: _Toc71556620][bookmark: _Toc71556946][bookmark: _Toc71624198][bookmark: _Toc71624285][bookmark: _Toc71624319][bookmark: _Toc71624352][bookmark: _Toc71630279][bookmark: _Toc67541984][bookmark: _Toc67596451][bookmark: _Toc67928122][bookmark: _Toc67986594][bookmark: _Toc68076689][bookmark: _Toc68077224][bookmark: _Toc68184142][bookmark: _Toc68202274][bookmark: _Toc68202457][bookmark: _Toc61520121][bookmark: _Toc61520122][bookmark: _Toc101789718]3.2	 Initiated COT and Shared COT
Regarding shared COT and resuming transmissions in an initiated COT, the specification text in 37.213 is not clear as it does not provide conditions on which method needs to be used by the gNB and UE when. 
Although both the methods in the agreement can be used, it must be added that Type2 channel access is needed for shared COT only in certain regions where sensing is needed. Furthermore, even then it does not mean that only Type 2 Channel access needs to be implemented. The gNB may indicate type 1 LBT if the UE does not support Type 2 LBT. The usage of Type 2 channel access was motivated from regulations in Japan where there is sensing required before every transmission as discussed in section 2.1.1. Therefore, this aspect needs to be accurately embodied in the specification text. 







Therefore, we propose the following modifications to the section in clause 4.4.4.37.213 CR:
[bookmark: _Toc98582271][bookmark: _Toc101789719]4.4.4	Channel access procedures in an initiated channel occupancy
If a gNB/UE initiates a channel occupancy using the channel access procedures described in clause 4.4.1 on a channel, the gNB/UE may transmit a DL/UL transmission(s) that is followed by a UL/DL transmission(s) within the maximum Channel Occupancy Time described in Clause 4.4.1. . The followings are applicable to the UL/DL transmission(s):
-	The transmission bandwidth(s) corresponding to the UL/DL transmission(s) shall be within the DL/UL bandwidth part(s) where in the channel occupancy is initiated:
-	Regardless of the duration of the gap between the UL/DL transmission(s) and previous DL/UL transmission(s) on the channel, the UL/DL transmission(s) occurs following the procedures described in Clause 4.4.3; or
-	if the gap between the UL/DL transmission(s) and previous DL/UL transmission(s) on the channel is more than a threshold that is determined by the gNB and is at least , the UL/DL transmission(s) occurs following the procedures described in Clause 4.4.2. Otherwise, the UL/DL transmission(s) occurs following the procedures described in Clause 4.4.3.
If a gNB initiates a channel occupancy using the channel access procedures described in clause 4.4.1 on a channel, the gNB may transmit a DL transmission(s) on the channel within the maximum Channel Occupancy Time described in Clause 4.4.1 on the channel after the DL transmission(s) initiating the channel occupancy. The followings are applicable to the DL transmission(s):
-	Regardless of the duration of the gap between the DL transmission(s) and any previous transmission(s) corresponding to the channel occupancy initiated by the gNB, the DL transmission(s) occurs following the procedures described in Clause 4.4.3; or
-	if the gap between the DL transmission(s) and any previous transmission(s) corresponding to the channel occupancy initiated by the gNB is more than a threshold that is determined by the gNB and is at least , the DL transmission(s) occurs following the procedures described in Clause 4.4.2.



[bookmark: _Toc92179524][bookmark: _Toc92184997][bookmark: _Toc92188121][bookmark: _Toc92785303][bookmark: _Toc92809916][bookmark: _Ref95485070][bookmark: _Toc101789665][bookmark: _Toc90285226][bookmark: _Toc90285276][bookmark: _Toc90285430][bookmark: _Toc90314671]RAN1 to agree to modify the text in clause 4.4.4 in the CR 37.213 to the following  
[bookmark: _Toc101789666]------------------------------------------Start of TP-2 for TS 37.213 Clause 4.4.4 ----------------------------------------------
[bookmark: _Toc101789667]4.4.4	Channel access procedures in an initiated channel occupancy
If a gNB/UE initiates a channel occupancy using the channel access procedures described in clause 4.4.1 on a channel, the gNB/UE may transmit a DL/UL transmission(s) that is followed by a UL/DL transmission(s) within the maximum Channel Occupancy Time described in Clause 4.4.1. The followings are applicable to the UL/DL transmission(s):
-	The transmission bandwidth(s) corresponding to the UL/DL transmission(s) shall be within the DL/UL bandwidth part(s) where in the channel occupancy is initiated:
· For regions where there are no local regulatory requirements to perform sensing before each transmission in a shared channel occupancy
-	Regardless of the duration of the gap between the UL/DL transmission(s) and previous DL/UL transmission(s) on the channel, the UL/DL transmission(s) occurs following the procedures described in Clause 4.4.3; or
-	the UL transmission(s) occurs following the channel access procedure indicated by the scheduling DCI
· For regions where there are local regulatory requirements to perform sensing before each transmission in a shared channel occupancy
-	if the gap between the UL/DL transmission(s) and previous DL/UL transmission(s) on the channel is more than a threshold that is determined by the gNB and is at least , the UL/DL transmission(s) occurs following the procedures described in Clause 4.4.2. Otherwise, the UL/DL transmission(s) occurs following the procedures described in Clause 4.4.3.
If a gNB initiates a channel occupancy using the channel access procedures described in clause 4.4.1 on a channel, the gNB may transmit a DL transmission(s) on the channel within the maximum Channel Occupancy Time described in Clause 4.4.1 on the channel after the DL transmission(s) initiating the channel occupancy. The followings are applicable to the DL transmission(s):
-	For regions where there are no local regulatory requirements to perform sensing before each transmission in an initiated channel occupancy, regardless of the duration of the gap between the DL transmission(s) and any previous transmission(s) corresponding to the channel occupancy initiated by the gNB, the DL transmission(s) occurs following the procedures described in Clause 4.4.3; or
-	For regions where there are local regulatory requirements to perform sensing before each transmission in an initiated channel occupancy, if the gap between the DL transmission(s) and any previous transmission(s) corresponding to the channel occupancy initiated by the gNB is more than a threshold that is determined by the gNB and is at least , the DL transmission(s) occurs following the procedures described in Clause 4.4.2.
[bookmark: _Toc101789668]------------------------------------------------------------End of TP-2----------------------------------------------------------------
[bookmark: _Toc101789669][bookmark: _Toc90285227][bookmark: _Toc90285277][bookmark: _Toc90285431][bookmark: _Toc90314672][bookmark: _Toc90285228][bookmark: _Toc90285278][bookmark: _Toc90285432][bookmark: _Toc90314673][bookmark: _Toc90285229][bookmark: _Toc90285279][bookmark: _Toc90285433][bookmark: _Toc90314674][bookmark: _Toc90285230][bookmark: _Toc90285280][bookmark: _Toc90285434][bookmark: _Toc90314675][bookmark: _Toc90285231][bookmark: _Toc90285281][bookmark: _Toc90285435][bookmark: _Toc90314676]
[bookmark: _Toc101789720]3.2.1	LBT indication in DCI
In RAN1 108-e[13] there was a proposal for the table to be included in 38.212 spec for indication of LBT in the fallback DCIs but we could not agree on it below.   Proposal 2.9-2 (revived)
For fallback DCI formats 0_0 and 1_0 and RAR UL grant, for FR2-2 operation, the ChannelAccess-Cpext field in DCI indicates the channel access type only. A new table similar to Table 7.3.1.1.1-4 is introduced with entries “Type 1 channel access in 4.4.1 of 37.213”, “Type 2 channel access in 4.4.2 of 37.213” and “Type 3 channel access in 4.4.3 of 37.213”, and “reserved”.
· TP 2.9-C



We think that the fallback DCI formats should not include the Type 2 channel access (CAT2 LBT) as it is only supported as an optional UE feature. Moreover, main use cases for fallback DCIs are for transmissions before RRC configuration, where UE features are not reported yet. Therefore, the gNB cannot indicate CAT2 LBT if the gNB does not know whether the UE supports the feature. And hence there seems very little motivation to include it in fallback DCI when CAT2 LBT is only optional and helps only as an optimization feature. Conventionally, fallback DCI is not used for optimized features to reduce the DCI overhead. Therefore, it may be better to just signal 1 bit (option 2) and indicating whether sensing is needed or not and use non-fallback DCIs to indicate which type of LBT is used.
[bookmark: _Toc92179533][bookmark: _Toc92185006][bookmark: _Toc92188130][bookmark: _Toc92785312][bookmark: _Toc92809925][bookmark: _Toc92179534][bookmark: _Toc92185007][bookmark: _Toc92188131][bookmark: _Toc92785313][bookmark: _Toc92809926][bookmark: _Toc92179535][bookmark: _Toc92185008][bookmark: _Toc92188132][bookmark: _Toc92785314][bookmark: _Toc92809927][bookmark: _Toc92179536][bookmark: _Toc92185009][bookmark: _Toc92188133][bookmark: _Toc92785315][bookmark: _Toc92809928][bookmark: _Toc92179537][bookmark: _Toc92185010][bookmark: _Toc92188134][bookmark: _Toc92785316][bookmark: _Toc92809929][bookmark: _Toc92179538][bookmark: _Toc92185011][bookmark: _Toc92188135][bookmark: _Toc92785317][bookmark: _Toc92809930][bookmark: _Toc92179539][bookmark: _Toc92185012][bookmark: _Toc92188136][bookmark: _Toc92785318][bookmark: _Toc92809931][bookmark: _Toc92179540][bookmark: _Toc92185013][bookmark: _Toc92188137][bookmark: _Toc92785319][bookmark: _Toc92809932][bookmark: _Toc92179541][bookmark: _Toc92185014][bookmark: _Toc92188138][bookmark: _Toc92785320][bookmark: _Toc92809933][bookmark: _Toc92179542][bookmark: _Toc92185015][bookmark: _Toc92188139][bookmark: _Toc92785321][bookmark: _Toc92809934][bookmark: _Toc92179543][bookmark: _Toc92185016][bookmark: _Toc92188140][bookmark: _Toc92785322][bookmark: _Toc92809935][bookmark: _Toc92179544][bookmark: _Toc92185017][bookmark: _Toc92188141][bookmark: _Toc92785323][bookmark: _Toc92809936][bookmark: _Toc92179545][bookmark: _Toc92185018][bookmark: _Toc92188142][bookmark: _Toc92785324][bookmark: _Toc92809937][bookmark: _Toc92179546][bookmark: _Toc92185019][bookmark: _Toc92188143][bookmark: _Toc92785325][bookmark: _Toc92809938][bookmark: _Toc92179547][bookmark: _Toc92185020][bookmark: _Toc92188144][bookmark: _Toc92785326][bookmark: _Toc92809939][bookmark: _Toc92179548][bookmark: _Toc92185021][bookmark: _Toc92188145][bookmark: _Toc92785327][bookmark: _Toc92809940][bookmark: _Toc92179549][bookmark: _Toc92185022][bookmark: _Toc92188146][bookmark: _Toc92785328][bookmark: _Toc92809941][bookmark: _Toc92179550][bookmark: _Toc92185023][bookmark: _Toc92188147][bookmark: _Toc92785329][bookmark: _Toc92809942][bookmark: _Toc92179551][bookmark: _Toc92185024][bookmark: _Toc92188148][bookmark: _Toc92785330][bookmark: _Toc92809943][bookmark: _Toc90314678][bookmark: _Toc92179552][bookmark: _Toc92185025][bookmark: _Toc92188149][bookmark: _Toc92785331][bookmark: _Toc92809944][bookmark: _Toc101789670]For fallback DCI formats 0_0 and 1_0 and RAR UL grant, for FR2-2 operation, the ChannelAccess-Cpext field in DCI indicates the channel access type only. A new table similar to Table 7.3.1.1.1-4 is introduced with entries “Type 1 channel access in 4.4.1 of 37.213”, and “Type 3 channel access in 4.4.3 of 37.213”. If the bit in SIB1 indicating all RACH and CG transmissions needs LBT is set to true, UE does not expect a DCI indicating “Type 3 channel access in 4.4.3 of 37.213”

[bookmark: _Toc101789721]3.2.2	Consecutive scheduled UL transmissions in a gNB-initiated COT
[bookmark: _Toc46307406][bookmark: _Toc47530184]In a gNB-initiated COT, if a UE is scheduled with a DCI indication to perform LBT and transmit a set of consecutive UL transmissions there needs to be clarifications on the UE behavior. Rel-16 could be used as a baseline and in the following, we highlight various use cases that may be pertinent to Rel-17.
1. 	For regions where sensing is required before all transmissions, for example in Japan, the LBT indicated in the DCI needs to be performed for all the UL transmissions in the set. 
2. For regions where sensing is not required before all transmissions but if a UE is scheduled to transmit a set of consecutive UL transmissions with or without gaps including PUSCH using one or more UL grant(s), PUCCH using one or more DL grant(s), or SRS with one or more DL grant(s) or UL grant(s), the UE may continue transmission of the remaining UL transmissions in the set without LBT, if any. It can be noted that the indication in DCI can also be no LBT which will cover all the cases under this assumption.
[bookmark: _Toc101789655]UE behavior for consecutive scheduled UL transmissions in a gNB-initiated COT needs further clarifications
[bookmark: _Toc101789671]For regions where sensing is not required before every transmission, if a UE is scheduled to transmit a set of consecutive UL transmissions with or without gaps including PUSCH  using one or more UL grant(s), PUCCH using one or more DL grant(s), or SRS with one or more DL grant(s) or UL grant(s) and the UE transmits the first of the scheduled UL transmissions in the set after accessing the channel using the LBT indicated in the DCI, the UE may continue transmission of the remaining UL transmissions in the set without any LBT.

[bookmark: _Toc101789722]3.2.3 	UE-initiated COT sharing
Regarding UE-initiated COT, the following conclusion and agreements were made during RAN1 #107-e[13]. Conclusion
UL to DL COT sharing is supported for FR2-2 unlicensed operation, including from dynamically scheduled UL and CG-PUSCH. 
Agreement
For CG-PUSCH to DL COT sharing, extend the duration and offset range to {1, …, 319}.
Agreement
For UE initiated COT, for EDT determination at the initiating device (UE), the Pout of the responding device (gNB) is not considered



However, for the case where a gNB shares a channel occupancy initiated by a UE, the procedures for DL transmissions are not clear. The following highlights some scenarios that need to be supported in Rel -17. 
1. For regions where sensing is required before all transmissions, for example in Japan, LBT needs to be performed. 
2. For regions where sensing is not required before all transmissions and gNB shares a channel occupancy initiated by a UE with a UL transmission on scheduled resources or a PUSCH transmission on configured resources by the UE after a gap, the gNB may transmit a DL transmission that follows the UL transmissions without any LBT. 
Based on the above, we propose the following:
[bookmark: _Toc101789672]For regions where sensing is not required before every transmission, and gNB shares a channel occupancy initiated by a UE with a UL transmission on scheduled resources or a PUSCH transmission on configured resources, the gNB may transmit a DL transmission that follows the UL transmissions without any LBT.
[bookmark: _Toc101789673]In regions where sensing is required before all transmissions, for DL transmissions in a UE-initiated COT, the gNB may choose Type 1 channel access or Type 2 channel access based on implementation. 
[bookmark: _Toc101789723]3.3	DCI 2_0 and LBT upgrade
In RAN1 #108-e[16]there were discussions regarding supporting beam specific indication of COT duration via DCI 2_0. Discussion 2.10-1 (RRC impact) (closed and replaced by 2.10-4)
On introducing beam specific COT-SI (COT duration) delivery in DCI 2_0
· Further support beam specific SFI
· Further support beam specific SSGS switching
· Further support beam specific PDCCH monitoring
Discussion 2.10-2 (RRC impact) (closed and replaced by 2.10-4)
On mechanism to specific beam specific COT-SI (if supported)
· Alt 1: Bitmap indicator of beam groups served in CO for PUCCH-SpatialRelationInfo
· Alt 2: Introduced one or more TCI field in DCI 2_0 
· Alt 3:Beam Availability indicator
Proposed conclusion 2.10-4 (new)
There is no consensus to introduce beam specific COT-SI (COT duration) delivery in DCI 2_0 in Rel.17. gNB is responsible to avoid COT sharing to unintended UEs for UL transmission, and gNB is responsible to avoid un-intended P-CSI-RS validation.




The motivation to introduce beam specific COT duration in DCI2_0 is that a UE may accidentally position itself in the side lobe or back lobe of the DCI2_0 and may accidentally share the COT while it is not supposed to. DCI 2_0 doesn’t contain any scheduling information and if a UE accidentally positions itself in the side-back lobe and is able to decode DCI 2_0, it means that the UE is able to receive good enough SINR to decode it and it is therefore allowed to share the COT. Furthermore, it still needs gNB’s indication to begin its UL transmission. In other words, even if a UE can decode DCI 2_0, we don’t think it can accidentally share the COT. We believe the case that the UE may have a CG-PUSCH that originally would have been cancelled but would be transmitted in this scenario is a corner case that does not need any optimization. In addition, the specification will largely be impacted regardless which one of the three alternatives are agreed to introduce (multiple) beam indicator in DCI 2_0. During the maintenance phase, we can not agree to discuss a new topic that is not beneficial and requires significant specification impact. In our view, without beam indicator enhancement, legacy DCI 2_0 still work well and comply with the regulation. Therefore, we have the following proposal. 
[bookmark: _Toc101789674]RAN1 to agree to not support beam specific COT-SI indication in DCI 2_0.
In RAN1 #107b-e[15], we also discussed the upgrade of LBT if a UE knows that it is in the gNB’s COT via DCI 2_0. 
Proposal 2.12-1a (include clarification from Intel)
For an UL transmission indicated or configured to use Type 1 channel access, if the UE later finds out, through DCI 2_0 detection, the transmission falls is in a gNB COT, the UE can change the channel access type to Type 2 channel access or Type 3 channel access
· RRC configuration is introduced to control either Type 2 channel access or Type 3 channel access will be used for this case


We think that if the UE later finds that it is in the gNB COT, it can upgrade to Type 2 Channel Access or Type 3 channel access depending on whether it supports Type 2 or not. Furthermore, for regions where sensing is required before every transmission, there is a need to indicate in SIB1 whether the UL transmission also needs LBT or not as discussed in section 2.1.1. Alt1A in the SIB1 bit proposal embodies the following proposal. 
[bookmark: _Toc101789675]RAN1 to agree that for an UL transmission indicated or configured using Type 1 Channel access, if the UE later finds out that the transmission is in a gNB COT via DCI 2_0, the UE follows the mechanism in clause 4.4.4, TS 37.213.
[bookmark: _Toc101789724]4	Conclusion
[bookmark: _Hlk67039075]In this contribution, we first discuss changes needed to the baseline LBT mechanism and its implications in the specifications 37.213 and 38.214 to make Rel-17 functional. Finally, we discuss a few additional enhancements that needs to be incorporated into the specifications to complete NR operation in 52.6 GHz to 71 GHz. The following observations can be drawn:
Observation 1	UE behavior for consecutive scheduled UL transmissions in a gNB-initiated COT needs further clarifications

Based on the extensive analysis and observations provide in this contribution, we propose
Proposal 1	RAN1 to conclude that for short control signalling transmissions from UEs, the requirement of 10ms over 100ms duration is applicable to transmissions from a single UE perspective (Alt2 in the agreement)
Proposal 2	RAN1 to introduce a single bit in SIB1 to indicate the use of LBT for all contention-exempt short control signalling and configured UL transmissions.
Modified Alt 1A: Introduce one bit in SIB1 indicates whether LBT is required for all contention exempt SCST and CG UL transmissions
Proposal 3	RAN1 to agree to modify the sentence in CR 38.214 to the following
------------------------------------------Start of TP-1 for TS 38.214 Clause 5.1.5 ----------------------------------------------
5.1.5	Antenna ports quasi co-location
A UE that has indicated a capability beamCorrespondenceWithoutUL-BeamSweeping set to ‘1’, as described in [X, TS 38.306], can determine a spatial domain filter to be used while performing the applicable channel access procedures described in [16, TS 37.213] prior to transmit a UL transmission on the channel as follows:
------------------------------------------------------------End of TP-1----------------------------------------------------------------
Proposal 4	RAN1 to agree to modify the text in clause 4.4.4 in the CR 37.213 to the following
------------------------------------------Start of TP-2 for TS 37.213 Clause 4.4.4 ----------------------------------------------
4.4.4	Channel access procedures in an initiated channel occupancy
------------------------------------------------------------End of TP-2----------------------------------------------------------------

Proposal 5	For fallback DCI formats 0_0 and 1_0 and RAR UL grant, for FR2-2 operation, the ChannelAccess-Cpext field in DCI indicates the channel access type only. A new table similar to Table 7.3.1.1.1-4 is introduced with entries “Type 1 channel access in 4.4.1 of 37.213”, and “Type 3 channel access in 4.4.3 of 37.213”. If the bit in SIB1 indicating all RACH and CG transmissions needs LBT is set to true, UE does not expect a DCI indicating “Type 3 channel access in 4.4.3 of 37.213”
Proposal 6	For regions where sensing is not required before every transmission, if a UE is scheduled to transmit a set of consecutive UL transmissions with or without gaps including PUSCH  using one or more UL grant(s), PUCCH using one or more DL grant(s), or SRS with one or more DL grant(s) or UL grant(s) and the UE transmits the first of the scheduled UL transmissions in the set after accessing the channel using the LBT indicated in the DCI, the UE may continue transmission of the remaining UL transmissions in the set without any LBT.
Proposal 7	For regions where sensing is not required before every transmission, and gNB shares a channel occupancy initiated by a UE with a UL transmission on scheduled resources or a PUSCH transmission on configured resources, the gNB may transmit a DL transmission that follows the UL transmissions without any LBT.
Proposal 8	In regions where sensing is required before all transmissions, for DL transmissions in a UE-initiated COT, the gNB may choose Type 1 channel access or Type 2 channel access based on implementation.
Proposal 9	RAN1 to agree to not support beam specific COT-SI indication in DCI 2_0.
Proposal 10	RAN1 to agree that for an UL transmission indicated or configured using Type 1 Channel access, if the UE later finds out that the transmission is in a gNB COT via DCI 2_0, the UE follows the mechanism in clause 4.4.4, TS 37.213.
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