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1. Introduction

There are some updates for the channel access mechanism for operation above 52.6GHz, more specifically regarding short control signaling exemption [1], [2]:

Agreement:
For contention exemption short control signalling based DL transmission of SS/PBCH, further consider if the following signals/channels can be multiplexed with SS/PBCH block transmission.

· RMSI PDCCH and RMSI PDSCH

· Other broadcast PDSCH

· PDSCH without user-plane data 

· PDCCH

· CSI-RS

· PRS

· Other signals/channels contained in Discovery Burst (i.e., exemption applies to Discovery Burst)

Note: Total exempted signals/channels should meet the restriction of 10% over any 100ms interval.

FFS: If contention exemption short control signalling based DL transmission is allowed when not multiplexed with SS/PBCH block transmission.
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

In this contribution we discuss the remaining issues in these regards to finalize the corresponding design for channel access mechanism.
2. Discussion 
Short control signaling exemption is defined in the regulation to allow performing control signaling transmission in unlicensed band without sensing the channel under a proper ratio, i.e. 10% over 100ms window. Based on agreement made in RAN1#104bis-e and RAN1#105-e, currently there is only SSB and Msg1/MsgA eligible for short control signaling exemption. And further discussion is required to determine whether other channel or signal could apply the exemption as well. To comply with regulation, the 10% over 100ms window should be considered as a hard limit. Therefore, though the short control signaling exemption is in general eligible for non-data transmission, a limited set of channel/signaling is preferred so that the hard limit could be naturally achieved without introducing too much handling, such as which transmission requires LBT in case the hard limit exceeds. 
Observation 1: In addition to the current agreed SSB/Msg1/MsgA, only a limited set of channel or signal applies short control signaling to simplify the design and avoid too much impact caused by short control signaling exemption.

In Rel-16 , discovery burst is defined in TS 37.213 [3] as below:

-
A discovery burst refers to a DL transmission burst including a set of signal(s) and/or channel(s) confined within a window and associated with a duty cycle. The discovery burst can be any of the following:
-
Transmission(s) initiated by an eNB that includes a primary synchronization signal (PSS), secondary synchronization signal (SSS) and cell-specific reference signal(s)(CRS) and may include non-zero power CSI reference signals (CSI-RS).

-
Transmission(s) initiated by a gNB that includes at least an SS/PBCH block consisting of a primary synchronization signal (PSS), secondary synchronization signal (SSS), physical broadcast channel (PBCH) with associated demodulation reference signal (DM-RS) and may also include CORESET for PDCCH scheduling PDSCH with SIB1, and PDSCH carrying SIB1 and/or non-zero power CSI reference signals (CSI-RS).

The discovery burst is transmitted with a same duty cycle as SSB [4] and with a configurable length 5ms. In other words, in terms of time domain resource occupation, there is very little burden to apply short control signaling exemption to discovery burst as a whole in addition to the already agreed SSB. Furthermore, the discovery burst comprising some other channel/signal required for accessing the cell or performing corresponding measurement. If only SSB is eligible for short control signaling exemption, and the other signal is such as RMSI or CSI-RS are subject to LBT, more efforts would be required to handle the case of LBT failure, e.g. defining proper way for UE to receive RMSI/CSI-RS properly without accompanying SSB. Therefore, it seems much simpler to apply short control exemption to the whole discovery burst.
Observation 2: Discovery burst occupies a similar duty cycle as SSB and apply short control signaling exemption to discovery curst together with SSB would simply the design.
Proposal 1: In addition to the agreed channel/signal, only discovery burst applies short control signaling exemption. 
For applying short control signaling exemption to preamble, one remaining issue is whether to take into account all possible opportunities or the actual transmitted opportunities to judge whether the 10%  over 100ms window limitation exceeds or not. First of all, the regulation shall be interpreted to accumulate the opportunities from one transmitter only. Therefore it should be clear that either of the two alternatives comply with the regulation. Accumulating all possible opportunities could of course ensure the actual transmission opportunities would not exceed the hard limit, while it could be much more restricted for gNB to assign its PRACH resource and may induce some further delay when a time domain dense PRACH configuration is preferred. The main concern regarding taking only actual transmission opportunities into account may be need to handle the case hard limit exceeds, as the possible opportunities could be more than 10%. However, considering the rate of initiating random access, existence of other messages (Msg2/3/4, Msg B) with gap in-between, and back-off mechanism when PRACH attempt fails, it is fairly unlikely that the time domain resource occupied by Msg1/MsgA would exceed the 10% limit over 100ms window. Therefore, it is proposed to apply the 10% limitation for short control signaling exemption to the actual transmitted Msg1/MsgA opportunities from a UE. 
Observation 3: 10% limitation is too restricted for all possible PRACH resources and could induce undesired delay.

Observation 4: Handling the case actual transmitted Msg1/MsgA opportunities from a UE exceeding 10% limit is not required.

Proposal 2: 10% limitation over 100 ms applies to actual transmitted Msg1/MsgA opportunitiesfrom a UE and the case of actual transmitted Msg1/MsgA opportunities from a UE exceeding such limit is not handled from specification perspective.
3. Conclusion

In this contribution, we discuss issues related to short control signalling exemption and have the following proposals:
Observation 1: In addition to the current agreed SSB/Msg1/MsgA, only a limited set of channel or signal applies short control signaling to simplify the design and avoid too much impact caused by short control signaling exemption.

Observation 2: Discovery burst occupies a similar duty cycle as SSB and apply short control signaling exemption to discovery curst together with SSB would simply the design.

Proposal 1: In addition to the agreed channel/signal, only discovery burst applies short control signaling exemption. 
Observation 3: 10% limitation is too restricted for all possible PRACH resources and could induce undesired delay.

Observation 4: Handling the case actual transmitted Msg1/MsgA opportunities from a UE exceeding 10% limit is not required.

Proposal 2: 10% limitation over 100 ms applies to actual transmitted Msg1/MsgA opportunities from a UE and the case of actual transmitted Msg1/MsgA opportunities from a UE exceeding such limit is not handled from specification perspective.
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