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1	Introduction
This document presents some proposals to resolve the remaining important issues for NR-U maintenance under the DL signals and channels agenda item.
[bookmark: _Ref178064866]2	Discussion
2.1	RRC Signaling and Parameters
Aspects related to RRC parameters for the operation of NR in shared spectrum are addressed in this section.
2.1.1	Channel Occupancy Duration
In the running CR being developed by RAN2 for TS38.331, the highlighted aspects below have been left FFS and will need input from RAN1. 
CO-DurationPerCell-r16 ::=    SEQUENCE {
      servingCellId             ServCellIndex,
      positionInDCI             INTEGER(0..maxSFI-DCI-PayloadSize-1) OPTIONAL,   -- Need M
      subcarrierSpacing         SubcarrierSpacing,
      co-DurationList-r16       SEQUENCE (SIZE(1....ffsValue)) OF CO-Duration-r16 -- FFS size upper limit 64
}

CO-Duration-r16 ::=    INTEGER (0....ffsValue) -- FFS upper limit 560

The first FFS corresponds to the number of elements in co-DurationList-r16. This list provides the number of channel occupancy durations that the gNB can choose from to dynamically signal the channel occupancy duration to the UE. The value currently listed is 64. Since this value can be configured so that the DCI overhead can be calibrated depending on the deployment scenario and operating environment, provision of up to 64 values provides the needed flexibility. We therefore propose to agree on this value.
[bookmark: _Toc32609244]The size of the list of configured channel occupancy durations for a serving cell (in the field co-DurationList-r16) can range from 1 to 64 channel occupancy duration values (co-Duration-r16).
The second FFS corresponds to the maximum value that can be signaled as a channel occupancy duration (in the field co-Duration-r16). The value currently listed is 560 symbols which corresponds to a duration of 20 ms with a sub-carrier spacing of 30 kHz. Considering that the maximum channel occupancy that is allowed as per the ETSI BRAN harmonized standard is 20 ms (with a paused channel occupancy), we propose to agree on this value.
[bookmark: _Toc32609245]The value for a single channel occupancy duration value (co-Duration-r16) can range from 0 to 20 ms with a granularity of one slot. 

2.1.2	Search Space Switching
The search space switching trigger in the DCI allows the gNB to signal switching of search space monitoring between two groups of search space sets for one or more groups of cells. The cell groups are configured with the higher layer parameter, searchSpaceSwitchingGroupList-r16. An open issue that needs RAN1 input is the number of cell groups that can be configured for such switching between search space sets.
Considering that search spaces and the group that each search space belongs to can be independently configured for each serving cell, there is no critical need to have cell groups. However, having two cell groups could potentially be useful in cases where the carriers aggregated together are separated significantly in frequency such that the two sets of carriers can be operated completely independently. We therefore propose that the number of cell groups that can be configured be limited to two.
[bookmark: _Toc32609246]The number of cell groups that can be configured for search space switching in higher layer parameter searchSpaceSwitchingGroupList-r16 is 1 or 2.

[bookmark: _Hlk32528055]Another open issue with regard to search space switching is the value range for the searchSpaceSwitchingTimer. After receiving an indication to switch to a search space in DCI format 2_0, if the UE does not receive any other switching indications for the duration set by this timer in units of slots, the UE switches to the default search space. 
The value range for this timer depends on the use case for which search space switching is employed. A widely discussed use case was to configure more frequent monitoring (e.g., monitoring in multiple occasions within a slot) as the default and configure a switch to less frequent monitoring (e.g., monitoring on one occasion at the beginning of a slot) during a channel occupancy. In this case, the main purpose is to ensure very fast access to the channel, but this is not necessarily very power efficient when latency is not of paramount importance and when operating at reasonable loads. For this use case, being able to set the timer to at least the maximum length of a channel occupancy is useful. The channel occupancy when there are gaps between DL and UL transmissions is allowed to extend up to 20 ms as per the ETSI BRAN harmonized standard and therefore, the maximum timer value should be able to be set to at least 20 ms.
When operating in low to medium loads where channel access is not an issue and when traffic is bursty, it is beneficial to be able to set the default monitoring periodicity to be less frequent, with the gNB sometimes signaling a switch to more frequent monitoring during bursts of traffic. To cover a wide range of scenarios with longer traffic bursts, it would be useful to provide additional flexibility and let the timer extend to a larger value. A range extending up to 20 ms should be sufficient for this case as well. We therefore have the following observation and proposal.
[bookmark: _Toc32609247]The higher layer parameter searchSpaceSwitchingTimer can take values in the range of 1 to 20 ms with a granularity of one slot.

The RRC parameter spreadsheet currently states that whether a Type 3 CSS can be included within a cell group for search space switching is FFS. This is not warranted based on the agreements which were very clear that any search spaces not included in any switching group should always be monitored. A CSS was stated as an example of this, but there was no doubt that a CSS could be included. It should be noted that inclusion of a CSS in both groups is also a possibility that can be used to ensure that the CSS is always monitored. 
[bookmark: _Toc32609248]Any type CSS can be included in a cell group for search space switching. The corresponding FFS should be removed from the RRC parameter list. Inform RAN2 of this decision.
[bookmark: _Toc32604929]The processing times for switching between groups are currently left as variables P1, P2 in TS38.213. The processing time P1 corresponds to the case where explicit switching is performed and P2 corresponds to the case where the UE performs implicit switching. We note that Section 5.5 of TS38.214 provides the minimum times that are required for a UE to receive PDCCH on one carrier with one numerology and receive PDSCH scheduled by the PDCCH on a different carrier with a different numerology. These times take into account the processing time of a PDCCH and the time needed in an implementation to receive PDSCH. We assume that preparation to receive PDCCH in another search space on the same carrier should be achievable in a time less than or equal to that taken to receive a PDSCH on another carrier. Therefore, we propose that we can use these same times for the purpose of search space switching and provide a corresponding text proposal.
[bookmark: _Toc32609249]The processing times in Table 5.5-1 of 38.214 can be reused for the processing times for search space set switching. Specifically, the values in the table can provide the minimum number of symbols required from the end of the PDCCH indicating the search space set switch to the start of the slot where the search space set is switched.
 
[bookmark: _Toc32604931]-----  Start TP for Section 10.4 of 38.213 -----
10.4	Search space set switching
A UE can be provided a group index for a respective search space set by searchSpaceGroupIdList-r16 for PDCCH monitoring on a serving cell indicated by searchSpaceSwitchingGroup-r16. If the UE is not provided searchSpaceGroupIdList-r16 for a search space set, or for PDCCH monitoring on a serving cell that is not indicated by searchSpaceSwitchingGroup-r16, the following procedures are not applicable for PDCCH monitoring according to the search space set.
A UE can be provided, by searchSpaceSwitchingTimer-r16, a timer value. The UE decrements the timer value by one after each slot in the active DL BWP of the serving cell where the UE monitors PDCCH for detection of DCI format 2_0.
If a UE is provided by SearchSpaceSwitchTrigger-r16 a location of a search space set switching field for a serving cell in a DCI format 2_0, as described in Clause 11.1.1, and detects DCI format 2_0 in a slot
-	if the UE is not monitoring PDCCH according to search space sets with group index 0, the UE starts monitoring PDCCH according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at a first slot that is at least P1 symbols after the end of the PDCCH carrying the DCI format 2_0slot in the active DL BWP of the serving cell, if a value of the search space set switching field is 0
-	if the UE is not monitoring PDCCH according to search space sets with group index 1, the UE monitors PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, on the serving cell at a first slot that is at least P1 symbols after the end of the PDCCH carrying the DCI format 2_0slot in the active DL BWP of the serving cell, and the UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16, if a value of the search space set switching field is 1
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at the beginning of the first slot that is at least P1 symbols after a slot where the timer expires or after a last slot of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0
If a UE is not provided SearchSpaceSwitchTrigger-r16 for a serving cell,
-	if the UE detects a DCI format by monitoring PDCCH according to a search space set with group index 0 in a slot, the UE starts monitoring PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, on the serving cell at a first slot that is at least P12 symbols after the end of the PDCCH carrying the DCI formatslot in the active DL BWP of a serving cell., Tthe UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16 if the UE detects a DCI format by monitoring PDCCH in any search space set
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at the beginning of the first slot that is at least P12 symbols after a slot where the timer expires or, if the UE is provided a search space set to monitor PDCCH for detecting a DCI format 2_0, after a last slot of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0
Table 10.4-1: P1 as a function of the subcarrier spacing of the scheduling PDCCH
	µPDCCH
	P1 [symbols]

	0
	4

	1
	5

	2
	10

	3
	14



[bookmark: _Toc32604932]------ End TP ----------
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	The size of the list of configured channel occupancy durations for a serving cell (in the field co-DurationList-r16) can range from 1 to 64 channel occupancy duration values (co-Duration-r16).
Proposal 2	The value for a single channel occupancy duration value (co-Duration-r16) can range from 0 to 20 ms with a granularity of one slot.
Proposal 3	The number of cell groups that can be configured for search space switching in higher layer parameter searchSpaceSwitchingGroupList-r16 is 1 or 2.
Proposal 4	The higher layer parameter searchSpaceSwitchingTimer can take values in the range of 1 to 20 ms with a granularity of one slot.
Proposal 5	Any type CSS can be included in a cell group for search space switching. The corresponding FFS should be removed from the RRC parameter list. Inform RAN2 of this decision.
Proposal 6	The processing times in Table 5.5-1 of 38.214 can be reused for the processing times for search space set switching. Specifically, the values in the table can provide the minimum number of symbols required from the end of the PDCCH indicating the search space set switch to the start of the slot where the search space set is switched.
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