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 Introduction
In the last RAN1 #100 e-meeting, some remaining issues of DL channels and signals were further discussed. After that, a lot of agreements were reached and then corresponding CRs were approved. In the new version of RAN1 specifications, we find some agreements are not captured and some descriptions do not accurately reflect the specific content of agreements, as well as some editorial errors. In this contribution, we provide our views on DL channels and signals for Rel-16 NR-U.
 Discussion
2.1 	Search space set group switching
In last RAN1 e-meeting, the following agreement was reached for the scope of SSS group switching. But we found the agreement has not been captured in the current spec TS 38.213. Therefore, we propose the following TP in TS 38.213 to fix this problem. 
Proposal 1: Adopt the TP#1 to capture a missing agreement on the scope of SSS group switching in TS 38.213.
	RAN1 #100 e-meeting
Agreement:
For search space switching, limit the switching to USS and Type-3 CSS.



---------------------------------------------- < Start of text proposal #1 for 38.213 [2]> --------------------------------------------
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. The search space set can only be a Type3-PDCCH CSS set or an USS set. If the UE is not provided searchSpaceGroupIdList-r16 for a search space set, the following procedures are not applicable for PDCCH monitoring according to the search space set.
If a UE is provided searchSpaceSwitchingGroupList-r16, indicating one or more groups of serving cells, the following procedures apply to all serving cells within each group; otherwise, the following procedures apply only to a serving cell for which the UE is provided searchSpaceGroupIdList-r16.
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 the DCI format 2_0 in a slot
< Unchanged parts are omitted >
-------------------------------------------------- < End of text proposal> ----------------------------------------------------
2.2 	Value for P
In RAN1 #100 e-meeting, RAN1 has agreed that P1 and P2 for SSS group switching should be the same value, and used a term “P” to replace P1 and P2. The value for P still needs to be determined. Five contributions provided four scheme [4-8] in last meeting that can be as a starting point for the exact value discussion.
In [4-5], it is suggested to reuse the  processing time values of SPS PDSCH release in Clause 10.2 in TS 38.213 for P, as copied below. 
	A UE is expected to provide HARQ-ACK information in response to a SPS PDSCH release after [image: ] symbols from the last symbol of a PDCCH providing the SPS PDSCH release. If processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell with the PDCCH providing the SPS PDSCH release, [image: ] for [image: ], [image: ] for [image: ], and [image: ] for [image: ], otherwise, [image: ] for [image: ], [image: ] for [image: ], [image: ] for [image: ], and [image: ] for [image: ], wherein [image: ] corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH providing the SPS PDSCH release and the SCS configuration of a PUCCH carrying the HARQ-ACK information in response to a SPS PDSCH release.



In [6], it is suggested to reuse the processing time values of cross carrier scheduling in Clause 5.5 in TS 38.214 for P, as copied below.  
	This clause applies only if the PDCCH carrying the scheduling DCI is received on one carrier with one OFDM subcarrier spacing, and the PDSCH scheduled to be received by the DCI is on another carrier with another OFDM subcarrier spacing.
If the µPDCCH < µPDSCH, the UE is expected to receive the scheduled PDSCH, if the first symbol in the PDSCH allocation, including the DM-RS, as defined by the slot offset K0 and the start and length indicator SLIV of the scheduling DCI starts no earlier than the first symbol of the PDSCH slot starting at least Npdsch PDCCH symbols after the end of the PDCCH scheduling the PDSCH, not taking into account the effect of receive timing difference between the scheduling cell and the scheduled cell.
If the µPDCCH > µPDSCH, the UE is expected to receive the scheduled PDSCH, if the first symbol in the PDSCH allocation, including the DM-RS, as defined by the slot offset K0 and the start and length indicator SLIV of the scheduling DCI starts no earlier than Npdsch PDCCH symbols after the end of the PDCCH scheduling the PDSCH, not taking into account the effect of receive timing difference between the scheduling cell and the scheduled cell.
Table 5.5-1: Npdsch as a function of the subcarrier spacing of the scheduling PDCCH
	µPDCCH
	Npdsch [symbols]

	0
	4

	1
	5

	2
	10

	3
	14






Compared with that of SPS PDSCH release, the overall UE processing time required to perform SSS switching is more similar to the processing time of cross carrier scheduling, since both SSS switching and cross carrier scheduling are related to two DL channels reception. Thus, we suggest to reuse the processing time of cross carrier scheduling for P.
Proposal 2: Reuse the processing time values of cross-carrier scheduling in Clause 5.5 in TS 38.214 for the processing time “P” of SSS group switching. Adopt the TP#2 to reflect the change in TS 38.213.
---------------------------------------------- < Start of text proposal #2 for 38.213 [2]> -------------------------------------------
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. If the UE is not provided searchSpaceGroupIdList-r16 for a search space set, the following procedures are not applicable for PDCCH monitoring according to the search space set.
If a UE is provided searchSpaceSwitchingGroupList-r16, indicating one or more groups of serving cells, the following procedures apply to all serving cells within each group; otherwise, the following procedures apply only to a serving cell for which the UE is provided searchSpaceGroupIdList-r16.
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 the 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 P symbols as described in Table 10.4-1 after the last symbol of the PDCCH with the DCI format 2_0, 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 P symbols after the last symbol of the PDCCH with the DCI format 2_0, 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
< Unchanged parts are omitted >
-	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 P 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 symbol of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0
Table 10.4-1: P as a function of the subcarrier spacing of the PDCCH
	µPDCCH
	P [symbols]

	0
	4

	1
	5

	2
	10



-------------------------------------------------- < End of text proposal #2> ----------------------------------------------------

2.3 	Available RB set indication
For the case that the gNB has just occupied an unlicensed carrier and a downlink transmission has just started, there is no enough time for the gNB to prepare current available RB-set information in the DCI format 2_0. In this case, the gNB can send the bitmap with all "1" to the UE at the beginning of the COT, and re-transmit DCI format 2_0 with accurate available RB-set information at the next moment. But we believe that this is an implementation behavior and transparent to UE, thus has no specification impact.
Proposal 3: For the case that a gNB has just occupied an unlicensed carrier and a downlink transmission has just started, there is no enough time for the gNB to prepare current available RB-set information in the DCI format 2_0:
· The gNB can send the bitmap with all "1" to the UE at the beginning of the COT, and re-transmit DCI format 2_0 with accurate available RB-set information at the next moment. 
· It is an implementation behavior and transparent to UE, thus it has no specification impact.
2.4 	CSI-RS
Rel-15 NR supports periodic, aperiodic and semi-persistent CSI-RS transmission. For NR-U, due to the requirement of LBT, aperiodic CSI-RS can well match the characteristics of opportunistic transmission in unlicensed spectrum. It can be triggered to be sent after gNB obtains a COT. Periodic/semi-persistent CSI-RS may fail to be sent at a time point according to semi-static configuration due to the failure of LBT. However, considering periodic/semi-persistent CSI-RS is conductive to signaling overhead reduction and channel state information maintenance, periodic/semi-persistent CSI-RS should also be supported even if their transmission cannot be always guaranteed due to LBT. RAN1 needs to clarify that on which condition UE needs to detect and measure CSI-RS. We believe that if UE confirms that configured CSI-RS resources fall into a DL transmission burst, it needs to detect and measure CSI-RS. The method of validation belongs to the implementation, such as relying on remaining COT or SFI indicated by DCI format 2_0, or via other channels/signals detection.
In the following, we provide two alternative TPs for capturing above proposal.
Proposal 4: Only when the UE confirms that the configured CSI-RS resource falls into a DL transmission burst, it needs to receive CSI-RS. The two alternatives of TP#3 can be considered.

TP#3 Alt 1: 
---------------------------------------------- < Start of text proposal for 38.214 [1]> --------------------------------------------
[bookmark: _Toc29673292][bookmark: _Toc27299886][bookmark: _Toc20317988][bookmark: _Toc29674285][bookmark: _Toc29673151][bookmark: _Toc11352098]5.1.6.1	CSI-RS reception procedure
< Unchanged parts are omitted >
The UE is not expected to receive CSI-RS and SIB1 message in the overlapping PRBs in the OFDM symbols where SIB1 is transmitted. 
If the UE is configured with DRX, the most recent CSI measurement occasion occurs in DRX active time for CSI to be reported.
For operation with shared spectrum channel access, the UE is not expected to receive CSI-RS in the OFDM symbols which is not within a DL transmission burst.
< Unchanged parts are omitted >
-------------------------------------------------- < End of text proposal> --------------------------------------------------------

TP#3 Alt 2: 
---------------------------------------------- < Start of text proposal for 38.214 [1]> --------------------------------------------
[bookmark: _Toc11352131][bookmark: _Toc29673331][bookmark: _Toc29674324][bookmark: _Toc27299919][bookmark: _Toc29673190][bookmark: _Toc20318021]5.2.2.5	CSI reference resource definition
< Unchanged parts are omitted >
A slot in a serving cell shall be considered to be a valid downlink slot if:
-	it comprises at least one higher layer configured downlink or flexible symbol, and
-	it does not fall within a configured measurement gap for that UE 
- for operation with shared spectrum channel access, it falls within a DL transmission burst
< Unchanged parts are omitted >
-------------------------------------------------- < End of text proposal> --------------------------------------------------------

 Conclusion
In this contribution, we provide our views on Rel-16 DL channels and signals, and have the following proposals:
Proposal 1: Adopt the TP#1 to capture a missing agreement on the scope of SSS group switching in TS 38.213.
Proposal 2: Reuse the processing time values of cross-carrier scheduling in Clause 5.5 in TS 38.214 for the processing time “P” of SSS group switching. Adopt the TP#2 to reflect the change in TS 38.213.
Proposal 3: For the case that a gNB has just occupied an unlicensed carrier and a downlink transmission has just started, there is no enough time for the gNB to prepare current available RB-set information in the DCI format 2_0:
· The gNB can send the bitmap with all "1" to the UE at the beginning of the COT, and re-transmit DCI format 2_0 with accurate available RB-set information at the next moment. 
· It is an implementation behavior and transparent to UE, thus it has no specification impact.
Proposal 4: Only when the UE confirms that the configured CSI-RS resource falls into a DL transmission burst, it needs to receive CSI-RS. The two alternatives of TP#3 can be considered.
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