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1. Introduction
In this contribution, we discuss the remaining issues of DL signals and channels and channel access procedure for NR-U.

2. Remaining issue of DL signals and channels
1 
2.1. CSI measurement during SCell activation
In [1], RAN4 asked RAN1 to provide feedback on the UE behavior of P/SP CSI-RS reception during SCell activation. In RAN1#104-e meeting, RAN1 discussed that issue, but unfortunately, RAN1 couldn’t reach the consensus on the following three cases out of four cases in [1].

	(2)   When RRC parameters CSI-RS-ValidationWith-DCI-r16 is configured, but SlotFormatIndicator and CO-DurationPerCell-r16 are not configured for the being-activated SCell, 
a.      What is the expected UE behavior for this P/SP CSI-RS measurement and report on the being-activated SCell? Does UE need to decode a DCI format from other active serving cell (indicating an aperiodic CSI-RS reception or scheduling a PDSCH reception in the set of symbols of the slot) for this being-activated SCell to validate this P/SP CSI-RS?
(3)   When RRC parameters CO-DurationPerCell-r16 is configured but SlotFormatIndicator is not configured for the being-activated SCell, 
a.      What is the expected UE behavior for this P/SP CSI-RS measurement and report on the being-activated SCell? Does UE need to decode a DCI format 2_0 (indicating remaining channel occupancy duration) from other active serving cell for this being-activated SCell to validate the CSI-RS?
(4)   When RRC parameters CO-DurationPerCell-r16 is not configured but SlotFormatIndicator is configured for the being-activated SCell, 
a.      What is the expected UE behavior for this P/SP CSI-RS measurement and report on the being-activated SCell? Does UE need to detect a DCI format 2_0 (indicating the starting point of CO duration and the slot format) from other active serving cell for this being-activated SCell to validate the CSI-RS?



The fundamental issue before going into discussion on its solution was how to interpret current TS 38.321 for being-activated SCell. From our understanding, UE behaviour prior to the timing given by TS 38.133 is not specified but it would be typical for gNB to assume that UE behaves as if the being-activated SCell was deactivated. Therefore, the following parts can be applicable also to the being-activated SCell.
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<Unrelated parts omitted>

1>	if the SCell is deactivated:
2>	not transmit SRS on the SCell;
2>	not report CSI for the SCell;
2>	not transmit on UL-SCH on the SCell;
2>	not transmit on RACH on the SCell;
2>	not monitor the PDCCH on the SCell;
2>	not monitor the PDCCH for the SCell;
2>	not transmit PUCCH on the SCell.



As highlighted above, UE does not monitor any PDCCH “on” and “for” the being-activated SCell. It seems clear that UE will not monitor DCI that schedules PDSCH on being-activated SCell from other activated cell (i.e., cross-carrier scheduled PDSCH). However, it does not prevent UE from monitoring DCI 2_0 that is transmitted on PCell (or other already activated SCell) but can contain SFI or CO-duration configured for being-activated SCell. Also, it does not rule out monitoring UL grant (on other activated cell) that may trigger aperiodic CSI-RS on being-activated SCell. Nevertheless, in the context of preventing UE from monitoring any PDCCH “on” and “for” the being-activated SCell, above 38.321 specification can be interpreted such that UE is not required to use any information of being-activated SCell in a DCI which is transmitted on other activated cell even though UE detects the DCI 2_0 or UL grant triggering aperiodic CSI-RS on being-activated SCell. For instance, if a UE detects a UL grant on PCell and the UL grant triggers an aperiodic CSI-RS on being-activated SCell, the UE is not required to use resource information of the aperiodic CSI-RS on being-activated SCell and may not use the UL grant to validate P/SP-CSI-RS, in case CSI-RS-ValidationWith-DCI-r16 is configured, but SlotFormatIndicator and CO-DurationPerCell-r16 are not configured for the being-activated SCell.

Proposal #1: For a UE on a being-activated SCell, before the SCell is activated,
· The UE does not monitor any DCI on the SCell.
· The UE does not monitor a DCI on other activated cell (e.g., PCell) that can schedule PDSCH on the being-activated SCell.
· The UE is not required to use information of the being-activated SCell in DCI format 2_0 on other activated cell.
· The UE is not required to use information of the being-activated SCell in UL grant on other activated cell that can trigger aperiodic CSI-RS on the being-activated SCell.

Base on above clarification on current TS 38.321, the following proposals can be made:

Proposal #2: When RRC parameter csi-RS-ValidationWithDCI-r16 is configured, but CO-DurationsPerCell and SlotFormatCombinationsPerCell are not configured for a UE on a being-activated SCell, before the SCell is activated, UE is not required to receive P/SP-CSI-RS for the being-activated SCell.
Proposal #3: When one of CO-DurationsPerCell and SlotFormatCombinationsPerCell is configured for a UE on a being-activated SCell, before the SCell is activated, UE is not required to receive P/SP-CSI-RS for the being-activated SCell.

2.2. CSI measurement across DL bursts
	Agreement:
If neither SFI nor CO duration fields in DCI 2_0 are configured but CSI-RS-ValidationWith-DCI-r16 is configured, the UE may average measurements of two or more instances of a periodic or semi-persistent NZP CSI-RS for channel measurement or for interference measurement that occur in a time duration for which all OFDM symbols are occupied by a set of PDSCH and/or CSI-RS(s) that are scheduled/triggered to the UE[, including the scheduling/triggering PDCCH(s)]. The UE shall not average measurements of two or more instances of a periodic or semi-persistent NZP CSI-RS for channel measurement or for interference measurement that occur in a time duration for which not all OFDM symbols are occupied by a set of PDSCH and/or CSI-RS(s) scheduled/triggered to the UE, including the scheduling/triggering PDCCH(s).



Based on the above agreement made in RAN1#102-e meeting, the corresponding TP (as highlighted below) was agreed in RAN1#103-e meeting.

	For operation with shared spectrum channel access, if the UE is configured with a CSI-ReportConfig with higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI' or 'cri-RI-LI-PMI-CQI', the UE shall derive:
-	the CSI parameters without averaging two or more instances of any periodic or semi-persistent nzp-CSI-RS-Resources in the corresponding NZP-CSI-RS-ResourceSet for channel measurement or for interference measurement located in different DL transmissions,
-	the instances of the nzp-CSI-RS-Resources are not in the same channel occupancy duration indicated by DCI format 2_0, if the UE is provided at least one of SlotFormatIndicator or co-DurationList; or
-	the instances of the nzp-CSI-RS-Resources occur in a set of symbols which are not all occupied by PDSCH(s) and/or aperiodic CSI-RS(s) indicated by DCI formats and the corresponding PDDCH(s), if the UE is neither provided with CO-DurationPerCell nor SlotFormatIndicator, but is provided with csi-RS-ValidationWith-DCI
-	the interference measurements for computing CSI value based on periodic/semi-persistent CSI-IM measured only in OFDM symbol(s) that fulfill the same conditions under which the UE is expected to receive periodic/semi-persistent CSI-RS as described in Clause 11.1 and Clause 11.1.1 of [6, TS 38.213].



Above highlighted par can be misunderstood, such that
· If symbol(s) corresponding to P/SP-CSI-RS #1 are all occupied by PDSCH#1,
· And if symbol(s) corresponding to P/SP-CSI-RS #2 are all occupied by PDSCH#2,
· Then UE can average measurements from P/SP-CSI-RS #1 and #2 since a set of symbols (corresponding to P/SP-CSI-RS #1 and #2) are all occupied by PDSCHs.
However, this is not aligned with the agreement where averaging measurements from P/SP-CSI-RS #1 and #2 is allowed only if all OFDM symbols between the set of symbols (corresponding to P/SP-CSI-RS #1 and #2) are occupied by a set of PDSCH and/or CSI-RS(s), including the scheduling/triggering PDCCH(s), without any gap in-between.



Figure 1. Example of P/SP-CSI-RS validation

To resolve the problem and additional editorial following issues,
· Corresponding PDCCH(s) may not occur in the same carrier especially for cross-carrier scheduling
· Typo of PDDCH
We suggest the text proposal, as follows.

Proposal #4: Adopt the following text proposal in TS 38.214 Clause 5.2.1.4.2.
	For operation with shared spectrum channel access, if the UE is configured with a CSI-ReportConfig with higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI' or 'cri-RI-LI-PMI-CQI', the UE shall derive:
-	the CSI parameters without averaging two or more instances of any periodic or semi-persistent nzp-CSI-RS-Resources in the corresponding NZP-CSI-RS-ResourceSet for channel measurement or for interference measurement located in different DL transmissions,
-	the instances of the nzp-CSI-RS-Resources are not in the same channel occupancy duration indicated by DCI format 2_0, if the UE is provided at least one of SlotFormatIndicator or co-DurationList; or
-	the instances of the nzp-CSI-RS-Resources occur within a set of consecutive symbols which are not all occupied by PDSCH(s) and/or aperiodic CSI-RS(s) indicated by DCI formats and, if any, the corresponding PDDCHPDCCH(s), if the UE is neither provided with CO-DurationPerCell nor SlotFormatIndicator, but is provided with csi-RS-ValidationWith-DCI
-	the interference measurements for computing CSI value based on periodic/semi-persistent CSI-IM measured only in OFDM symbol(s) that fulfill the same conditions under which the UE is expected to receive periodic/semi-persistent CSI-RS as described in Clause 11.1 and Clause 11.1.1 of [6, TS 38.213].



3. Remaining issue of channel access procedure
2 
3 
3.1  UL contention window adjustment procedures
CWS adjustment for random access procedure
For a 4-step random access procedure, the Msg1, Msg2, Msg3, and Msg4 need to be exchanged between UE and gNB. Therefore, the UL CWS adjustment procedure can be enhanced for the random access procedure by the rules for signals/channels without explicit feedback. 
If Cat-4 LBT is used for Msg3 transmission, the UL CWS can be adjusted based on the reception of Msg4. For example, if the Msg4 PDCCH scrambled by TC-RNTI or C-RNTI corresponding to the transmitted Msg3 is detected, the Msg3 transmission is considered as successful and the CWS for Msg3 can be reset to the minimum value. For another example, if the Msg4 PDSCH containing correct UE contention resolution identity is received, the Msg3 transmission is also considered as successful. Otherwise, if the correct Msg4 which corresponds to the Msg3 is not received (e.g., containing wrong UE contention resolution identity is detected), the Msg3 transmission can be considered as failure subject to collision and the CWS can be increased to the next value.

Proposal #5: The CWS for Msg3 can be adjusted based on the reception of Msg4.

CWS adjustment for channels/signals without explicit feedback
	Agreement:
Channels without explicit feedback use the CWS last updated by channels with explicit feedback and using the same CAPC if such channels exist; otherwise they use the minimum CWS corresponding to the CAPC.


In RAN1#99 meeting [2], the CWS adjustment rule for channels/signals without explicit feedback was agreed. However, it does not seem that the highlighted part in the above agreement is correctly reflected in the current specification. Therefore, we propose to adopt the following text proposal.

Proposal #6: Adopt Text Proposal #3 into section 4.2.2.2 of TS 37.213.
================================ Start of TP#3 for TS 37.213 ================================
[bookmark: _Toc28873164]4.2.2.2	Contention window adjustment procedures for UL transmissions scheduled/configured by gNB
================================ Unchanged Texts Omitted =================================
If a UE transmits transmissions using Type 1 channel access procedures associated with the channel access priority class  on a channel and the transmissions are not associated with explicit or implicit HARQ-ACK feedbacks as described above in this subclause, the UE adjusts  before step 1 in the procedures described in subclause 4.2.1.1, using the latest  used for any UL transmissions associated with explicit or implicit HARQ-ACK feedbacks on the channel using Type 1 channel access procedures associated with the channel access priority class . If the corresponding channel access priority class  has not been for any UL transmission on the channel,  is used.
================================ Unchanged Texts Omitted =================================
================================= End of TP#3 for TS 37.213 ================================

UL reference duration for CWS adjustment
In LAA, for UL CWS update, if a UE receives UL grant at subframe n, the reference subframe for UL CWS update is the first subframe within the latest UL burst starting before subframe n-3. This is because it was assumed that that the minimum HARQ RTT is equal to 8 msec and HARQ delay at UE side is the same with HARQ delay (i.e., 4 msec) at eNB side. With this rule, eNB could predict UE’s current CWS and provide sufficient gap between UL grant and corresponding UL transmission by considering expected time duration based on predicted current CWS.
In NR, similar to LAA, minimum time duration between UL grant and corresponding reference duration should be determined considering gNB’s processing time. This makes gNB possible to predict UE’s current CWS and provide sufficient gap to guarantee successful Cat-4 LBT at UE side. gNB scheduler can configure timing relationship considering its processing time capability between UL grant and corresponding PUSCH transmission even shorter than 4 msec. Therefore, the minimum duration, X, from the end of reference duration and starting point of a received UL grant can be configured by gNB. The UE can assume that the value X is based on the processing capability (e.g., K1 or K2 value) or a default value (e.g., 3 slots) when X has not been configured yet. 
The reference duration for UL CWS adjustment can be defined in the recent UL burst starting before n-X, where n and X correspond to the starting time of UL grant and configured minimum time between UL grant and the end of reference duration, respectively. Alternatively, if it is hard to introduce new RRC parameter at this maintenance stage, it would be possible to reuse cg-minDFIDelay-r16 RRC parameter which is already introduced for configured grant PUSCH and is defined as the minimum duration from the ending symbol of the configured grant PUSCH to the starting symbol of the DFI. This is because the motivation to introduce cg-minDFIDelay-r16 RRC parameter is to consider gNB’s processing time, same as the motivation to introduce minimum time between UL grant and the end of reference duration.

Proposal #7: The reference duration for UL CWS adjustment can be defined in the recent UL burst starting before n-X, where n and X correspond to the starting time of UL grant and the minimum time between UL grant and the end of reference duration, respectively, and X is configured by RRC signalling or is set to the same value with cg-minDFIDelay-r16.
4. Conclusion
In this contribution, we discussed remaining issues of channel access procedure and configured grant for NR unlicensed operation, and proposals are as follows.
Proposal #1: For a UE on a being-activated SCell, before the SCell is activated,
· The UE does not monitor any DCI on the SCell.
· The UE does not monitor a DCI on other activated cell (e.g., PCell) that can schedule PDSCH on the being-activated SCell.
· The UE is not required to use information of the being-activated SCell in DCI format 2_0 on other activated cell.
· The UE is not required to use information of the being-activated SCell in UL grant on other activated cell that can trigger aperiodic CSI-RS on the being-activated SCell.
Proposal #2: When RRC parameter csi-RS-ValidationWithDCI-r16 is configured, but CO-DurationsPerCell and SlotFormatCombinationsPerCell are not configured for a UE on a being-activated SCell, before the SCell is activated, UE is not required to receive P/SP-CSI-RS for the being-activated SCell.
Proposal #3: When one of CO-DurationsPerCell and SlotFormatCombinationsPerCell is configured for a UE on a being-activated SCell, before the SCell is activated, UE is not required to receive P/SP-CSI-RS for the being-activated SCell.
Proposal #4: Adopt the following text proposal in TS 38.214 Clause 5.2.1.4.2.
	For operation with shared spectrum channel access, if the UE is configured with a CSI-ReportConfig with higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI' or 'cri-RI-LI-PMI-CQI', the UE shall derive:
-	the CSI parameters without averaging two or more instances of any periodic or semi-persistent nzp-CSI-RS-Resources in the corresponding NZP-CSI-RS-ResourceSet for channel measurement or for interference measurement located in different DL transmissions,
-	the instances of the nzp-CSI-RS-Resources are not in the same channel occupancy duration indicated by DCI format 2_0, if the UE is provided at least one of SlotFormatIndicator or co-DurationList; or
-	the instances of the nzp-CSI-RS-Resources occur within a set of consecutive symbols which are not all occupied by PDSCH(s) and/or aperiodic CSI-RS(s) indicated by DCI formats and, if any, the corresponding PDDCHPDCCH(s), if the UE is neither provided with CO-DurationPerCell nor SlotFormatIndicator, but is provided with csi-RS-ValidationWith-DCI
-	the interference measurements for computing CSI value based on periodic/semi-persistent CSI-IM measured only in OFDM symbol(s) that fulfill the same conditions under which the UE is expected to receive periodic/semi-persistent CSI-RS as described in Clause 11.1 and Clause 11.1.1 of [6, TS 38.213].


Proposal #5: The CWS for Msg3 can be adjusted based on the reception of Msg4.
Proposal #6: Adopt Text Proposal #3 into section 4.2.2.2 of TS 37.213.
================================ Start of TP#3 for TS 37.213 ================================
4.2.2.2	Contention window adjustment procedures for UL transmissions scheduled/configured by gNB
================================ Unchanged Texts Omitted =================================
If a UE transmits transmissions using Type 1 channel access procedures associated with the channel access priority class  on a channel and the transmissions are not associated with explicit or implicit HARQ-ACK feedbacks as described above in this subclause, the UE adjusts  before step 1 in the procedures described in subclause 4.2.1.1, using the latest  used for any UL transmissions associated with explicit or implicit HARQ-ACK feedbacks on the channel using Type 1 channel access procedures associated with the channel access priority class . If the corresponding channel access priority class  has not been for any UL transmission on the channel,  is used.
================================ Unchanged Texts Omitted =================================
================================= End of TP#3 for TS 37.213 ================================
Proposal #7: The reference duration for UL CWS adjustment can be defined in the recent UL burst starting before n-X, where n and X correspond to the starting time of UL grant and the minimum time between UL grant and the end of reference duration, respectively, and X is configured by RRC signalling or is set to the same value with cg-minDFIDelay-r16.
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