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Introduction
In this contribution, we discuss a remaining issue and its corresponding correction on DL channel access mechanism in Rel-16 NR-U.

Discussion
Channel access mechanism for undefined DL transmissions
Dynamic channel access procedures for downlink transmission(s) are specified for shared spectrum channel in section 4.1 of TS 37.213 [1], where Type 1 and Type 2 are defined. The applicable transmission(s) for each type are described as follows:
	[bookmark: _Toc524694427][bookmark: _Toc28873130][bookmark: _Toc35593588][bookmark: _Toc44668996][bookmark: _Toc51607145][bookmark: _Toc66718935]4.1.1	Type 1 DL channel access procedures
This clause describes channel access procedures to be performed by an eNB/gNB where the time duration spanned by the sensing slots that are sensed to be idle before a downlink transmission(s) is random. The clause is applicable to the following transmissions:
-	Transmission(s) initiated by an eNB including PDSCH/PDCCH/EPDCCH, or
[bookmark: _Hlk26439519]-	Transmission(s) initiated by a gNB including unicast PDSCH with user plane data, or unicast PDSCH with user plane data and unicast PDCCH scheduling user plane data, or
-	Transmission(s) initiated by a gNB with only discovery burst or with discovery burst multiplexed with non-unicast information, where the transmission(s) duration is larger than   or the transmission causes the discovery burst duty cycle to exceed . 



	[bookmark: _Toc524694428][bookmark: _Toc28873132][bookmark: _Toc35593590][bookmark: _Toc44668998][bookmark: _Toc51607147][bookmark: _Toc66718937]4.1.2	Type 2 DL channel access procedures
This clause describes channel access procedures to be performed by an eNB/gNB where the time duration spanned by sensing slots that are sensed to be idle before a downlink transmission(s) is deterministic.
If an eNB performs Type 2 DL channel access procedures, it follows the procedures described in clause 4.1.2.1.
Type 2A channel access procedures as described in clause 4.1.2.1 are applicable to the following transmission(s) performed by an eNB/gNB:
-	Transmission(s) initiated by an eNB including discovery burst and not including PDSCH where the transmission(s) duration is at most , or
-	Transmission(s) initiated by a gNB with only discovery burst or with discovery burst multiplexed with non-unicast information, where the transmission(s) duration is at most , and the discovery burst duty cycle is at most , or
-	Transmission(s) by an eNB/ gNB following transmission(s) by a UE after a gap of   in a shared channel occupancy as described in clause 4.1.3. 
Type 2B or Type 2C DL channel access procedures as described in clause 4.1.2.2 and 4.1.2.3, respectively, are applicable to the transmission(s) performed by a gNB following transmission(s) by a UE after a gap of  or up to , respectively, in a shared channel occupancy as described in clause 4.1.3.


These two types of procedures determine the channel access procedures for transmission of all the signals/channels supported in LTE/NR operation in shared spectrum following the requirements defined by the corresponding regulations. It should be understood that Type 1 channel access procedure is the default channel access procedure that can be applied for any transmission based on regulation. Under certain conditions, a more relaxed channel access procedure, i.e. Type 2 can be used instead of Type 1. This principle implies that Type 1 should cover any other signal(s)/channel(s) to which Type 2 is not applicable. However, there would be some DL signals/channels not yet covered by anywhere in [1]. For example, a transmission initiated by gNB including NR PDCCH only when any of Type 2 is inapplicable is currently missing from above. As multiple DCI formats without scheduling PDSCH are supported in NR and likely to be used in NR-U operation practically, this could be a serious issue. Another example is RS-only transmission, e.g., CSI-RS. Considering the agreements so far and the corresponding regulatory requirements, we do not see a reason to preclude such RS-only transmission in NR-U DL. Therefore, the description in [1] should also be improved to cover the missing cases. 
With that, we have the following observation. 
Observation 1:
· In dynamic channel access mode, Type 1 DL channel access procedures defined in section 4.1.1 of TS 37.213 should be applicable for all the NR DL transmissions, while Type 2 DL channel access procedures are applicable to certain NR DL transmissions. 
· In dynamic channel access mode, specification of the channel access procedures for some DL transmission(s) is missing which should be captured in section 4.1.1 of TS 37.213

To fix this issue, we have proposed four sets of TPs, i.e., TP1, TP1’, TP2, and TP3 where all achieve the goal based on slightly different approaches:
· TP1: Based on the general principle that Type 1 channel access is applicable to all transmission, we are trying to avoid redundant description in the specification by removing the listed transmission(s) for both LTE-LAA and NR-U applicable to Type 1, while emphasizing that Type 2 is applicable for only a limited set of transmission(s). 
· TP1’: This is similar to TP1 but we are trying to intentionally limit it to NR to avoid having further discussions on LTE-LAA aspect, by keeping LTE-LAA related description as is while applying the same fundamental as in TP1 to only NR-U aspect. This approach solves the issue for NR but introduces redundant description in specification for LTE-LAA that should be preferably avoided if possible.
· TP2: TP2 is another way, where “at least” is added for Type 1 to clarify any other DL transmission(s), to which Type 2 is not applicable, are not precluded. This approach solves the issue but introduces redundant description in specification which should be avoided when possible.
· TP3: TP3, the last one, is to explicitly add the missed DL transmission(s), i.e., PDCCH-only and RS-only transmissions in our understanding. This approach understandably is not future proof and does not guarantee that the issue is completely solved in case another DL transmission is identified to be missing from the list.
Among the four candidate TPs, our preference is TP1 and TP1’ with slight preference towards TP1’ to avoid unnecessary discussions related to LTE-LAA during the late stage of NR maintenance phase. From NR-U perspective, TP1 and TP1’ are trying the same approach. The only difference is whether it is also applied for LTE-LAA part or not in our understanding. As it is unclear if it would be beneficial to apply the change for LTE-LAA at this late stage, we think TP1’ could be a bit safer way, although no issue is observed in TP1 either. 
Observation 2:
· Any of TP1, TP1’, TP2 or TP3 solve the identified issue.
· Redundant specification is avoided by TP1 and TP1’ where TP1´ appears to be a safer approach for being applicable only to NR-U.  
Based on the discussion above, we propose the following:
Proposal 1:
· Adopt either of the following TP1, TP1’, TP2 or TP3 in TS 37.213 section 4.1:
TP1:
	================================== Start of TP 1 ======================================
4.1.1	Type 1 DL channel access procedures
This clause describes channel access procedures to be performed by an eNB/gNB where the time duration spanned by the sensing slots that are sensed to be idle before a downlink transmission(s) is random. The clause is applicable to any transmission(s) initiated by an eNB/gNB. the following transmissions:
-	Transmission(s) initiated by an eNB including PDSCH/PDCCH/EPDCCH, or
-	Transmission(s) initiated by a gNB including unicast PDSCH with user plane data, or unicast PDSCH with user plane data and unicast PDCCH scheduling user plane data, or
-	Transmission(s) initiated by a gNB with only discovery burst or with discovery burst multiplexed with non-unicast information, where the transmission(s) duration is larger than   or the transmission causes the discovery burst duty cycle to exceed . 
============================== Unchanged Text Omitted =================================
4.1.2	Type 2 DL channel access procedures
This clause describes channel access procedures to be performed by an eNB/gNB where the time duration spanned by sensing slots that are sensed to be idle before a downlink transmission(s) is deterministic.
If an eNB performs Type 2 DL channel access procedures, it follows the procedures described in clause 4.1.2.1.
Type 2A channel access procedures as described in clause 4.1.2.1 are only applicable to the following transmission(s) performed by an eNB/gNB:
-	Transmission(s) initiated by an eNB including discovery burst and not including PDSCH where the transmission(s) duration is at most , or
-	Transmission(s) initiated by a gNB with only discovery burst or with discovery burst multiplexed with non-unicast information, where the transmission(s) duration is at most , and the discovery burst duty cycle is at most , or
-	Transmission(s) by an eNB/ gNB following transmission(s) by a UE after a gap of   in a shared channel occupancy as described in clause 4.1.3. 
============================== Unchanged Text Omitted =================================
================================== End of TP 1 =======================================


TP2:
	================================== Start of TP 1’ ======================================
4.1.1	Type 1 DL channel access procedures
This clause describes channel access procedures to be performed by an eNB/gNB where the time duration spanned by the sensing slots that are sensed to be idle before a downlink transmission(s) is random. The clause is applicable to the following transmissions:
-	Transmission(s) initiated by an eNB including PDSCH/PDCCH/EPDCCH, or
-	Any transmission(s) initiated by a gNB.Transmission(s) initiated by a gNB including unicast PDSCH with user plane data, or unicast PDSCH with user plane data and unicast PDCCH scheduling user plane data, or
-	Transmission(s) initiated by a gNB with only discovery burst or with discovery burst multiplexed with non-unicast information, where the transmission(s) duration is larger than   or the transmission causes the discovery burst duty cycle to exceed . 
============================== Unchanged Text Omitted =================================
4.1.2	Type 2 DL channel access procedures
This clause describes channel access procedures to be performed by an eNB/gNB where the time duration spanned by sensing slots that are sensed to be idle before a downlink transmission(s) is deterministic.
If an eNB performs Type 2 DL channel access procedures, it follows the procedures described in clause 4.1.2.1.
Type 2A channel access procedures as described in clause 4.1.2.1 are only applicable to the following transmission(s) performed by an eNB/gNB:
-	Transmission(s) initiated by an eNB including discovery burst and not including PDSCH where the transmission(s) duration is at most , or
-	Transmission(s) initiated by a gNB with only discovery burst or with discovery burst multiplexed with non-unicast information, where the transmission(s) duration is at most , and the discovery burst duty cycle is at most , or
-	Transmission(s) by an eNB/ gNB following transmission(s) by a UE after a gap of   in a shared channel occupancy as described in clause 4.1.3. 
============================== Unchanged Text Omitted =================================
================================== End of TP 1’ =======================================


TP2:
	================================== Start of TP 2 ======================================
4.1.1	Type 1 DL channel access procedures
This clause describes channel access procedures to be performed by an eNB/gNB where the time duration spanned by the sensing slots that are sensed to be idle before a downlink transmission(s) is random. The clause is at least applicable to the following transmissions:
-	Transmission(s) initiated by an eNB including PDSCH/PDCCH/EPDCCH, or
-	Transmission(s) initiated by a gNB including unicast PDSCH with user plane data, or unicast PDSCH with user plane data and unicast PDCCH scheduling user plane data, or
-	Transmission(s) initiated by a gNB with only discovery burst or with discovery burst multiplexed with non-unicast information, where the transmission(s) duration is larger than   or the transmission causes the discovery burst duty cycle to exceed . 
============================== Unchanged Text Omitted =================================
4.1.2	Type 2 DL channel access procedures
This clause describes channel access procedures to be performed by an eNB/gNB where the time duration spanned by sensing slots that are sensed to be idle before a downlink transmission(s) is deterministic.
If an eNB performs Type 2 DL channel access procedures, it follows the procedures described in clause 4.1.2.1.
Type 2A channel access procedures as described in clause 4.1.2.1 are only applicable to the following transmission(s) performed by an eNB/gNB:
-	Transmission(s) initiated by an eNB including discovery burst and not including PDSCH where the transmission(s) duration is at most , or
-	Transmission(s) initiated by a gNB with only discovery burst or with discovery burst multiplexed with non-unicast information, where the transmission(s) duration is at most , and the discovery burst duty cycle is at most , or
-	Transmission(s) by an eNB/ gNB following transmission(s) by a UE after a gap of   in a shared channel occupancy as described in clause 4.1.3. 
============================== Unchanged Text Omitted =================================
================================== End of TP 2 =======================================


TP3:
	================================== Start of TP 3 ======================================
4.1.1	Type 1 DL channel access procedures
This clause describes channel access procedures to be performed by an eNB/gNB where the time duration spanned by the sensing slots that are sensed to be idle before a downlink transmission(s) is random. The clause is applicable to the following transmissions:
-	Transmission(s) initiated by an eNB including PDSCH/PDCCH/EPDCCH, or
-	Transmission(s) initiated by a gNB including unicast PDSCH with user plane data, or unicast PDSCH with user plane data and unicast PDCCH scheduling user plane data, or
-	Transmission(s) initiated by a gNB with only discovery burst or with discovery burst multiplexed with non-unicast information, where the transmission(s) duration is larger than   or the transmission causes the discovery burst duty cycle to exceed , or
-	Transmission(s) initiated by a gNB including downlink reference signal(s), or
-	Transmission(s) initiated by a gNB including PDSCH with only non-unicast information, or
-	Transmission(s) initiated by a gNB including only PDCCH. 
============================== Unchanged Text Omitted =================================
================================== End of TP 3 =======================================




Conclusion
Based on the discussion in section 2, we made the following observation and proposal:
Observation 1:
· In dynamic channel access mode, Type 1 DL channel access procedures defined in section 4.1.1 of TS 37.213 should be applicable for all the NR DL transmissions, while Type 2 DL channel access procedures are applicable to certain NR DL transmissions. 
· In dynamic channel access mode, specification of the channel access procedures for some DL transmission(s) is missing which should be captured in section 4.1.1 of TS 37.213
Observation 2:
· Any of TP1, TP1’, TP2 or TP3 solve the identified issue.
· Redundant specification is avoided by TP1 and TP1’ where TP1´ appears to be a safer approach for being applicable only to NR-U.  
Proposal 1:
· Adopt either of the following TP1, TP1’, TP2 or TP3 in TS 37.213 section 4.1:
TP1:
	================================== Start of TP 1 ======================================
4.1.1	Type 1 DL channel access procedures
This clause describes channel access procedures to be performed by an eNB/gNB where the time duration spanned by the sensing slots that are sensed to be idle before a downlink transmission(s) is random. The clause is applicable to any transmission(s) initiated by an eNB/gNB. the following transmissions:
-	Transmission(s) initiated by an eNB including PDSCH/PDCCH/EPDCCH, or
-	Transmission(s) initiated by a gNB including unicast PDSCH with user plane data, or unicast PDSCH with user plane data and unicast PDCCH scheduling user plane data, or
-	Transmission(s) initiated by a gNB with only discovery burst or with discovery burst multiplexed with non-unicast information, where the transmission(s) duration is larger than   or the transmission causes the discovery burst duty cycle to exceed . 
============================== Unchanged Text Omitted =================================
4.1.2	Type 2 DL channel access procedures
This clause describes channel access procedures to be performed by an eNB/gNB where the time duration spanned by sensing slots that are sensed to be idle before a downlink transmission(s) is deterministic.
If an eNB performs Type 2 DL channel access procedures, it follows the procedures described in clause 4.1.2.1.
Type 2A channel access procedures as described in clause 4.1.2.1 are only applicable to the following transmission(s) performed by an eNB/gNB:
-	Transmission(s) initiated by an eNB including discovery burst and not including PDSCH where the transmission(s) duration is at most , or
-	Transmission(s) initiated by a gNB with only discovery burst or with discovery burst multiplexed with non-unicast information, where the transmission(s) duration is at most , and the discovery burst duty cycle is at most , or
-	Transmission(s) by an eNB/ gNB following transmission(s) by a UE after a gap of   in a shared channel occupancy as described in clause 4.1.3. 
============================== Unchanged Text Omitted =================================
================================== End of TP 1 =======================================


TP2:
	================================== Start of TP 1’ ======================================
4.1.1	Type 1 DL channel access procedures
This clause describes channel access procedures to be performed by an eNB/gNB where the time duration spanned by the sensing slots that are sensed to be idle before a downlink transmission(s) is random. The clause is applicable to the following transmissions:
-	Transmission(s) initiated by an eNB including PDSCH/PDCCH/EPDCCH, or
-	Any transmission(s) initiated by a gNB.Transmission(s) initiated by a gNB including unicast PDSCH with user plane data, or unicast PDSCH with user plane data and unicast PDCCH scheduling user plane data, or
-	Transmission(s) initiated by a gNB with only discovery burst or with discovery burst multiplexed with non-unicast information, where the transmission(s) duration is larger than   or the transmission causes the discovery burst duty cycle to exceed . 
============================== Unchanged Text Omitted =================================
4.1.2	Type 2 DL channel access procedures
This clause describes channel access procedures to be performed by an eNB/gNB where the time duration spanned by sensing slots that are sensed to be idle before a downlink transmission(s) is deterministic.
If an eNB performs Type 2 DL channel access procedures, it follows the procedures described in clause 4.1.2.1.
Type 2A channel access procedures as described in clause 4.1.2.1 are only applicable to the following transmission(s) performed by an eNB/gNB:
-	Transmission(s) initiated by an eNB including discovery burst and not including PDSCH where the transmission(s) duration is at most , or
-	Transmission(s) initiated by a gNB with only discovery burst or with discovery burst multiplexed with non-unicast information, where the transmission(s) duration is at most , and the discovery burst duty cycle is at most , or
-	Transmission(s) by an eNB/ gNB following transmission(s) by a UE after a gap of   in a shared channel occupancy as described in clause 4.1.3. 
============================== Unchanged Text Omitted =================================
================================== End of TP 1’ =======================================


TP2:
	================================== Start of TP 2 ======================================
4.1.1	Type 1 DL channel access procedures
This clause describes channel access procedures to be performed by an eNB/gNB where the time duration spanned by the sensing slots that are sensed to be idle before a downlink transmission(s) is random. The clause is at least applicable to the following transmissions:
-	Transmission(s) initiated by an eNB including PDSCH/PDCCH/EPDCCH, or
-	Transmission(s) initiated by a gNB including unicast PDSCH with user plane data, or unicast PDSCH with user plane data and unicast PDCCH scheduling user plane data, or
-	Transmission(s) initiated by a gNB with only discovery burst or with discovery burst multiplexed with non-unicast information, where the transmission(s) duration is larger than   or the transmission causes the discovery burst duty cycle to exceed . 
============================== Unchanged Text Omitted =================================
4.1.2	Type 2 DL channel access procedures
This clause describes channel access procedures to be performed by an eNB/gNB where the time duration spanned by sensing slots that are sensed to be idle before a downlink transmission(s) is deterministic.
If an eNB performs Type 2 DL channel access procedures, it follows the procedures described in clause 4.1.2.1.
Type 2A channel access procedures as described in clause 4.1.2.1 are only applicable to the following transmission(s) performed by an eNB/gNB:
-	Transmission(s) initiated by an eNB including discovery burst and not including PDSCH where the transmission(s) duration is at most , or
-	Transmission(s) initiated by a gNB with only discovery burst or with discovery burst multiplexed with non-unicast information, where the transmission(s) duration is at most , and the discovery burst duty cycle is at most , or
-	Transmission(s) by an eNB/ gNB following transmission(s) by a UE after a gap of   in a shared channel occupancy as described in clause 4.1.3. 
============================== Unchanged Text Omitted =================================
================================== End of TP 2 =======================================


TP3:
	================================== Start of TP 3 ======================================
4.1.1	Type 1 DL channel access procedures
This clause describes channel access procedures to be performed by an eNB/gNB where the time duration spanned by the sensing slots that are sensed to be idle before a downlink transmission(s) is random. The clause is applicable to the following transmissions:
-	Transmission(s) initiated by an eNB including PDSCH/PDCCH/EPDCCH, or
-	Transmission(s) initiated by a gNB including unicast PDSCH with user plane data, or unicast PDSCH with user plane data and unicast PDCCH scheduling user plane data, or
-	Transmission(s) initiated by a gNB with only discovery burst or with discovery burst multiplexed with non-unicast information, where the transmission(s) duration is larger than   or the transmission causes the discovery burst duty cycle to exceed , or
-	Transmission(s) initiated by a gNB including downlink reference signal(s), or
-	Transmission(s) initiated by a gNB including PDSCH with only non-unicast information, or
-	Transmission(s) initiated by a gNB including only PDCCH. 
============================== Unchanged Text Omitted =================================
================================== End of TP 3 =======================================
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