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 Introduction
[bookmark: OLE_LINK16][bookmark: OLE_LINK2][bookmark: OLE_LINK15][bookmark: OLE_LINK1]In this contribution, we will discuss and clarify some remaining issues on channel access for NR above 52.6GHz, as follows:
· EDT
· Short Control Signalling for UL
· Multi-beam LBT
· LBT type update within a COT
· LBT type indication in Fallback DCI and RAR UL grant
· Per-beam LBT failure indication
 Discussion
2.1 EDT
 EDT determination when LBT is performed over a wider bandwidth
In RAN1#109-e meeting [1], the issue on how to determine EDT when LBT is performed over a wider bandwidth than the active BWP bandwidth but no consensus was reached. In our view, whether the device is allowed to perform LBT over a wider bandwidth can be left for the implementation. If the device is willing to perform LBT over a wider bandwidth, it is a natural way to determine EDT based on the actual bandwidth that LBT is performed, rather actual occupied bandwidth. However, it is worth noting that we should not allow uncontrolled high EDT at least from the perspective of coexistence with other existing system such as 802.11 ad/ay. Thus, it would be better to limit EDT that is not higher than a specific threshold.
Proposal 1: EDT is determined based on the actual bandwidth that LBT is performed when LBT is performed over a wider bandwidth than the active BWP bandwidth.
Proposal 2: To avoid uncontrolled high EDT, it is proposed that EDT should be not higher than a specific threshold.
 The definition of Pout for a sensing beam
In RAN1#109-e meeting, we have discussed EDT determination for a COT with SDM/TDM transmission of beam with beam switching and proposed conclusion [2] is as follows:
Proposal 5-6-2: (2nd round)
For a COT with MU-MIMO (SDM) transmission or TDM transmission of beams with beam switching, when independent per-beam LBT is performed at the start of the COT, for Pout in EDT determination for a sensing beam, define Pout as the maximum EIRP of the intended transmissions “covered” by the sensing beam by the node determining EDT during a COT
· Note: By implementation, the gNB/UE can always use the maximum EIRP of all intended transmissions over all beams for EDT determination
Majority of the companies support the above proposal 5-6-2 to realize the benefits of directional LBT, but a few companies think that all sensing beams should use a common EDT according to the previous agreement. In our view, it is unnecessary to consider which the EIRP of transmission is not intended for sensing beam when determining EDT. 
Proposal 3: For a COT with MU-MIMO (SDM) transmission or TDM transmission of beams with beam switching, when independent per-beam LBT is performed at the start of the COT, for Pout in EDT determination for a sensing beam, define Pout as the maximum EIRP of the intended transmissions “covered” by the sensing beam by the node determining EDT during a COT.
[bookmark: _Toc28873153]2.2	Short Control Signalling for UL
In RAN1 #105 e-meeting, Contention Exempt Short Control Signaling rules for UL was further discussed and reached the following agreement for msg1 and Msg A, but there is still no consensus on whether 10% limitation is per UE or per Cell.
	Agreement :
Contention Exempt Short Control Signalling 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 Signalling rule, such as msg3, SRS, PUCCH, PUSCH without user plain data, etc


In order to avoid the misuse of contention exempt short control signalling rules and consider fair and friendly coexistence with other nodes from other system, we think that it is reasonable to apply 10ms limitation within a 100ms observation period for all UEs in a cell, which responds to Alt 1 listed in above agreement and corresponding CR can be found in our companion contribution [3].
Proposal 4: Adopt 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.
Another issue to be clarified is: if the transmission of DL/UL channels/signals considered as Short Control Signalling is in a COT initiated by gNB or UE and LBT is performed before Short Control Signalling transmission, we think that it should not be counted into 10ms limitation within the 100ms observation period.
Proposal 5: For the case of the transmission of DL/UL channels/signals considered as Short Control Signalling is in a COT initiated by gNB or UE and LBT is performed before Short Control Signalling transmission, it is suggested that such transmission should not be counted into 10ms limitation within the 100ms observation period. 
The last issue to be clarified is: whether to introduce a new RRC parameter to indicate if msg1 or msgA transmission with Contention Exempt Short Control Signaling based transmission is allowed. If such RRC parameter is introduced, it will be beneficial to avoid the misuse of Contention Exempt Short Control Signaling rule and false statistics on UE side and provide more flexibility to enable/disable this functionality on gNB side. 
Proposal 6: It is proposed to introduce a new RRC parameter to indicate if msg1 or msgA transmission with Contention Exempt Short Control Signaling based transmission is allowed.
2.3 Multi-beam LBT
In RAN1#107-e meeting, the agreement on LBT of multi-beam COT in TDM/SDM manner had been achieved. Wherein, per beam LBT is supported but there is no consensus on how to implement per-beam LBT at the starting of COT. The potential alternatives are as follows: 
· Alt A: The per-beam LBT for different beams is performed in TDM/SDM fashion
· Alt A-1: The node completes one eCCA on one beam, and directly move on to the eCCA on the other beam, with no transmission in the middle
· Alt A-2: The node completes one eCCA on one beam, start transmission with the beam to occupy the COT, then move on to the eCCA on the other beam
· Alt A-3: The node performs eCCA of the different beams simultaneous, round robin between different beams
· Alt B: The per-beam LBT for different beams is performed simultaneously in parallel, assuming the node has the capability to simultaneously sense in different beams
For Alt A-1, it needs more time to complete LBT procedure for all sensing beams in turn. If LBT procedure on one of the beams is blocked, LBT on other beams will not start to be performed, this will further increase delay for all subsequent transmissions. For Alt A-2, the transmission with beam is transmitted immediately after the sensing is finished for this beam. For Alt A-3 and Alt B, their common ground is both support eCCA performed in different beams simultaneously. The difference point is Alt A-3 need to perform eCCA in different beams in turn, which will further increase LBT overhead, while Alt B can support like-type A multi-channel channel access method. Based on this, we propose Alt B if the device has the capability to simultaneously sense in different beams. Otherwise, we prefer Alt A-2 or Alt A-3. For Alt B, we think that multi-beam LBT can use similar method as multi-channel channel access procedure. 
Proposal 7: If the device has the capability to simultaneously sense in different beams, Alt B that“The per-beam LBT for different beams is performed simultaneously in parallel, assuming the node has the capability to simultaneously sense in different beams” can be supported for the transmission with multiple beams.
Proposal 8: If the node has no the capability to simultaneously sense in different beams, Alt A-3 that “The node performs eCCA of the different beams simultaneous, round robin between different beams” can be considered for the transmission with multiple beams.
2.4 LBT type update within a COT
In Rel-16 NR-U, it was agreed to support LBT Type switching from Type 1 channel access procedures to Type 2A channel access procedure when the UE detects DCI format 2_0 and know its corresponding UL transmission is within the remaining channel occupancy. While for Rel-17 NR above 52.6GHz, we think that similar LBT switching mechanism should be supported. That is, support LBT type from Type 1 channel access procedures as described in Clause 4.4.1 to Type 2 channel access procedures as described in Clause 4.4.2 or Type 3 channel access procedures as described in Clause 4.4.3. Wherein, specific switch to Type 2 channel access procedures as described in Clause 4.4.2 or Type 3 channel access procedures as described in Clause 4.4.3 can be controlled by RRC parameter or determined by DCI indication.
Proposal 9: From the impact on RRC signalling point of view, it is recommended that Type 2 channel access procedures or Type 3 channel access procedures will be used based on DCI indication for the case where the UE later finds out the transmission is in a gNB COT.
2.5	LBT type indication in Fallback DCI and RAR UL grant
In previous meetings, regarding whether to use 2 bits or 1 bit for indicating LBT type in fallback DCI and RAR UL grant has been widely discussed but there is no consensus. Wherein, the main divergence is whether to allow Cat2 LBT indicated in fallback DCI. In our view, although Cat2 LBT is seen as an optional feature, this does not mean that it is not allowed to be indicated by fallback DCI. Instead, Cat2 LBT can be indicated as long as UE has a capability of supporting Cat2 LBT and reports this capability. Further, we also don’t think that the use of the fallback DCI is just limited to the case before RRC connection establishment. With that in mind, we prefer to use 2 bits for indication LBT type in fallback DCI.
Proposal 10: For fallback DCI format 0_0 and 1_0 and RAR UL grant, it is proposed to use 2 bits for the ChannelAccess-Cpext field to indicate LBT type. 
2.6 Per-beam LBT failure indication
In RAN2 #116bis e-meeting[4], it was agreed that per-beam LBT failure indication does not need to be provided from RAN1 to RAN2. However, from the perspective of RAN1, we think that per-beam LBT failure indication is necessary to be indicated to RAN2 especially when directional LBT is used and performed as a failure. For this case, if such indications are not provided to RAN2, we would like to know how MAC counts LBT failure and triggers LBT failure recovery procedure.
	RAN2 #116bis e-meeting:
4: From RAN2 point of view there is no need that PHY provides per-beam LBT failure indications to MAC in Rel-17. No need to send LS to RAN1 unless they request RAN2 view.


Proposal 11: If directional LBT is used, it is recommended that per-beam LBT failure indication is supported in FR2-2 to better align the directional beam transmission characteristics and be compatible with the existing mechanisms.
 Conclusion
In this contribution, we share some our views on remaining issues of channel access mechanism for 52.6 GHz to 71GHz and provide the following observations and proposals:
[bookmark: _GoBack]Proposal 1: EDT is determined based on the actual bandwidth that LBT is performed when LBT is performed over a wider bandwidth than the active BWP bandwidth.
Proposal 2: To avoid uncontrolled high EDT, it is proposed that EDT should be not higher than a specific threshold.
Proposal 3: For a COT with MU-MIMO (SDM) transmission or TDM transmission of beams with beam switching, when independent per-beam LBT is performed at the start of the COT, for Pout in EDT determination for a sensing beam, define Pout as the maximum EIRP of the intended transmissions “covered” by the sensing beam by the node determining EDT during a COT.
Proposal 4: Adopt 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.
Proposal 5: For the case of the transmission of DL/UL channels/signals considered as Short Control Signalling is in a COT initiated by gNB or UE and LBT is performed before Short Control Signalling transmission, it is suggested that such transmission should not be counted into 10ms limitation within the 100ms observation period. 
Proposal 6: It is proposed to introduce a new RRC parameter to indicate if msg1 or msgA transmission with Contention Exempt Short Control Signaling based transmission is allowed.
Proposal 7: If the device has the capability to simultaneously sense in different beams, Alt B that“The per-beam LBT for different beams is performed simultaneously in parallel, assuming the node has the capability to simultaneously sense in different beams” can be supported for the transmission with multiple beams.
Proposal 8: If the node has no the capability to simultaneously sense in different beams, Alt A-3 that “The node performs eCCA of the different beams simultaneous, round robin between different beams” can be considered for the transmission with multiple beams.
Proposal 9: From the impact on RRC signalling point of view , it is recommended that Type 2 channel access procedures or Type 3 channel access procedures will be used based on DCI indication for the case where the UE later finds out the transmission is in a gNB COT.
Proposal 10: For fallback DCI format 0_0 and 1_0 and RAR UL grant, it is proposed to use 2 bits for the ChannelAccess-Cpext field to indicate LBT type. 
Proposal 11: If directional LBT is used, it is recommended that per-beam LBT failure indication is supported in FR2-2 to better align the directional beam transmission characteristics and be compatible with the existing mechanisms.
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