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[bookmark: _Ref21035541]Introduction 
In the previous RAN1 meetings, RAN1 has reached to the following agreements regarding DL signals and channels.

	
Agreement:
· The UE may assume the presence of a signal, such as the DMRS in any [PDCCH or GC-PDCCH] transmission, to detect transmission bursts by the serving gNB, to enable power saving by not necessitating performing blind decodes to detect the transmission burst (Note: The power saving possibility by not necessitating blind decodes assumes performance relaxation for PDCCH decoding is not needed. Also, this does not mandate a two-step PDCCH decoding process for the UE with respect to DMRS detection).
· If a preamble transmitted at the start of a burst is agreed to be specified (this does not preclude usage of preambles by implementation), it may be used in addition to the DMRS of PDCCH/GC-PDCCH or any other signals in the gNB transmission to detect the start of transmission bursts by the serving gNB and potentially for power saving
· Note: Whether a preamble, if defined, can be used for power saving in all cases depends on the details of the design.
· Note: Other signals present in the transmission burst may also be used for the purpose of detection of the transmission burst
· FFS: Potential enhancements to DMRS design to address issues with detection probability
· The payload of a PDCCH and/or GC-PDCCH transmission can contain information regarding COT structure that may be used by the UE for power saving 

Agreement:
· Additional durations from 2 to 13 (other than 2, 4 and 7 which are already supported in Rel-15) for PDSCH mapping type B are supported. 
· FFS: A duration of 14
· FFS: DMRS aspects for the additional durations (Reuse Rel-15 patterns or define new patterns for these additional durations)
· Capability signalling will be defined for UEs to indicate which specific subset of durations are supported by the UE.
· FFS: Some duration(s) are mandatory for the UE to support for initial access
· FFS: PDSCH processing times for the new durations (reuse the values for durations of 2/4/7 or define new ones) 
· Note: PDCCH monitoring occasions will be discussed separately as part of the NR-U WI
· Note: This agreement does not by itself imply an increased requirement in PDSCH processing and decoding capabilities compared to Rel-15

Agreement:
· The following is agreed for DM-RS positions for PDSCH mapping Type B of length 9 and 10:




	  in symbols
	
DM-RS positions 

	
	PDSCH mapping type B

	
	dmrs-AdditionalPosition

	
	0
	1
	2
	3

	9
	[image: ]
	[image: ], 7
	[image: ],4,7
	[image: ],4,7

	10
	[image: ]
	[image: ], 7
	[image: ],4,7
	[image: ],4,7


· 
If the PDSCH duration  is 10 OFDM symbols for normal cyclic prefix, and if at least one of the DM-RS symbols corresponding to the PDSCH allocation collides with resources reserved for at least one of the symbols of a LTE CRS transmission, shall be incremented by 1
· FFS: Whether the increment is applicable to all slots or a subset of slots

Conclusion:
· PDSCH type B durations 9,10 will not be optimised for double symbol DM-RS for avoiding LTE-CRS collisions

Agreement:
Support bit field corresponding to available LBT bandwidths in GC-PDCCH (add a bitmap in the GC-PDCCH DCI)




Based on the agreements made so far, details on the following aspects are discussed in this contribution
· Downlink burst detection and PDCCH monitoring
· Additional information via DCI format 2_0 
· COT detection for FBE operation
· Support of various lengths of PDSCH mapping type B
· DMRS generation for PDSCH
[bookmark: _Ref1049421][bookmark: _Ref21042306]Downlink burst detection and PDCCH monitoring
In RAN1 AH 1901, it was agreed that the UE may assume the presence of a signal, such as the DMRS in any [PDCCH or GC-PDCCH] transmission, to detect transmission bursts by the serving gNB for the purpose of UE power saving. This agreement means that UE relies on the DMRS for the detection of the downlink burst, not by performing PDCCH monitoring. UE can start PDCCH monitoring once downlink burst is detected by the DMRS in any [PDCCH or GC-PDCCH] transmissions, which provides the benefits of UE power savings by avoiding the unnecessary detection of PDCCH when there is no downlink transmissions. 
Since the DMRS is used by the UE to detect the downlink burst without PDCCH monitoring, it should be guaranteed that the DMRS detection is sufficiently reliable. To increase the reliability of DMRS detection, one simple solution is to assume “wideband DMRS”. For wideband DMRS, it is assumed that same precoding is used for all contiguous PRBs over the CORESET and the UE can assume that all DMRS inside the CORESET are always transmitted. Therefore, the UE can always detect the wideband DMRS even though PDCCH is not transmitted for the UE. 

To clearly define UE behaviour, we can define three phases for the different DL detection/decoding behaviour as given below:
1. Phase 1: WB DMRS detection phase
Assuming WB DMRS is used for DL burst detection, for having the sufficient power saving benefits, a UE is not required to monitor PDCCH until WB DMRS is detected. The monitoring pattern for WB DMRS may be further configured by RRC for a UE to perform the DMRS detection only in the designated CORESETs.

2. Phase 2: PDCCH monitoring with pre-configured monitoring periodicity
If WB-DMRS is detected by a UE in Phase 1, the UE goes into Phase 2 for performing PDCCH monitoring. The PDCCH monitoring is based on RRC configuration in Phase 2, e.g., mini-slot granularity. This phase can be at least in the first slot or partial slot of the COT and can be also extended to multiple slots.
It is also desirable to transmit GC-PDCCH with DCI format 2_0 together with WB DMRS in order to provide more detailed information of the COT structure. Note that DCI format 2_0 is used for indicating COT structure as discussed in section 3. In Rel-15 NR, the monitoring occasions are configured for a given GC-PDCCH. Therefore, in order to transmit WB DMRS and GC-PDCCH, we can align the detection occasion of WB DMRS with the monitoring occasions of GC-PDCCH. If the GC-PDCCH is detected, the UE can change the PDCCH monitoring based on PDCCH monitoring information defined in GC-PDCCH.
For the case that the UE misses the detection of WB DMRS in the beginning of the COT, we may provide additional chance to detect the COT by repeating the WB DMRS multiple times. By introducing the WB DMRS repetition, a UE can have additional chance to detect the DL burst using the following WB DMRS even though the first WB DMRS is not correctly detected by the UE. In this case, GC-PDCCH can be also repeated together with WB DMRS as shown in Figure 1. WB DMRS and GC-PDCCH can be repeated at least in the beginning part of the COT or over the whole COT.

3. Phase 3: PDCCH monitoring with released monitoring periodicity
If the UE receives GC-PDCCH and get the information of the monitoring periodicity, the UE goes into Phase 3 and changes the PDCCH monitoring pattern with released monitoring periodicity based on information of GC-PDCCH, e.g., slot level PDCCH monitoring. Even in this Phase 3, GC-PDCCH and WB DMRS can be transmitted for certain slots in order to provide UEs additional chances to detect DMRS or decode GC-PDCCH.
[image: ]

[bookmark: _Ref534895415]Figure 1: Dynamic change of PDCCH monitoring 

Proposal 1: For DL burst detection and PDCCH monitoring, UE behavior is composed of 
· Phase 1: WB DMRS detection phase
· UE is not required to monitor PDCCH until WB DMRS is detected 
· Monitoring pattern for WB DMRS can be configured by RRC
· Phase 2: PDCCH monitoring with pre-configured monitoring periodicity
· If WB-DMRS is detected, UE performs PDCCH monitoring based on RRC configuration during PDCCH monitoring Phase 1, e.g., mini-slot level PDCCH monitoring
· UE assumes that GC-PDCCH is transmitted with WB-DMRS
· Phase 3: PDCCH monitoring with released monitoring periodicity
· UE can change the PDCCH monitoring pattern based on information of GC-PDCCH, e.g., slot level PDCCH monitoring
[bookmark: _Ref534892994]UE COT detection of FBE
According to the ETSI BRAN [4], a wireless device can operate either following the load based equipment (LBE) or the frame based equipment (FBE) framework. While the LTE LAA design is solely based on the LBE framework, during the NR-U SI it was agreed to design NR-U also on the basis of the FBE framework striving to minimize changes from current NR design. Furthermore, RAN plenary guided that UE COT detection for FBE is one of the essential items in [3]. 
The main different aspect of FBE compared to LBE is that the COT can be acquired at the beginning of the fixed Frame Period (FFP) by performing CCA just before each FFP. Therefore, if FFP is known to a UE, then the UE can perform the detection of gNB-initiated COT only at the beginning of each FFP. 
For the detection of gNB-initiated COT for FBE scenario, the same mechanism can be used like the DL burst detection discussed in section 2. At the beginning of the COT, CORESET will be configured and wideband DMRS can be used for the COT detection. GC-PDCCH will be transmitted along with wideband DMRS in order to provide additional information for the corresponding COT. Detailed information that conveyed by GC-PDCCH will be discussed in section 4. Also detailed aspects on FBE is discussed in our companion contribution [5].

Proposal 2: For UE COT detection of FBE, same mechanism is used like the DL burst detection
· UE only performs COT detection at the beginning of the FFP
· WB DMRS is used for the CORESET in the beginning of the COT
· GC-PDCCH is transmitted with WB DMRS for providing COT information
[bookmark: _Ref21043327]DCI 2_0 in GC-PDCCH
In RAN1 #98, it was agreed that additional BITMAP is provided in DCI 2_0 for the indication of available LBT bandwidths and also it was agreed to introduce relevant RRC parameter in [6]. This section discusses what additional information needs to be included in DCI 2_0 for NR-U behaviour.

In RAN1 #94bis, it was agreed that indication of the COT structure in the time domain has been identified as being beneficial by DCI format 2_0. Current DCI format 2_0 in Rel-15 NR can indicate the detailed format for each slot inside a number of slots, where the number of slots is configured by RRC. 

The basic mechanism for DCI format 2_0 in Rel-15 is as follows:
· Multiple SlotFormatCombinations are configured with different SlotFormatCombinationId, 
· Each SlotFormatCombination comprises of one or multiple slots
· Each slot inside a SlotFormatCombination can have different slot format (taken from the master slot format table 11.1.1-1 of TS38.213)
· DCI format 2_0 is transmitted with configured monitoring periodicity
· The size of DCI format 2_0 payload and the position that a UE has to monitor are configured
· If a UE detects slot format indicator (SFI) in DCI format 2_0, it will assume the slot formats of the following slots, where the number of the slots are derived from the SFI.

Since Rel-15 DCI format 2_0 indicates the slot formats of the multiple consecutive slots with full flexibility, it is simply reused for the indication of the COT structure. The dynamic indication of the COT can be beneficial from the perspective of dynamic PDCCH monitoring as given in section 2 and COT sharing for UL transmissions. The length of the COT can be derived from the length of the SlotFormatCombination which is indicated by DCI format 2_0.
However, if the indication of COT length is derived from the length of the SlotFormatCombination, the RRC has to configure all possible SlotFormatCombination to indicate various COT lengths, which will require lots of RRC signalling and also the bit length of the DCI format 2_0 can be increased accordingly. From the signalling overhead perspective, it may be more desirable to define an additional field to indicate the COT length. Given the fact that DCI format 2_0 was designed to be future proof, it is proposed to include additional field to indicate the COT length.
Current Rel-15 DCI format 2_0 can only indicate the time domain COT structure. However, In RAN1 AH 1901, we have agreed that wideband option 3 is supported for downlink operation, i.e., gNB may transmit PDSCH on parts or whole of a single active BWP where CCA is successful at gNB.  In the case that gNB transmits PDSCH only on some of the LBT subbands inside the BWP, it is required to indicate the available subbands to the UE since the blind detection of available LBT subbands may not be sufficiently reliable so that it can lead to many unnecessary operation for the error case. Furthermore, the UE blind detection itself will bring too much implementation burden. We can use the DCI format 2_0 for indicating frequency domain as well as time domain COT structure. Since the current DCI format 2_0 payload size configuration is flexible, there is no specification impact to include some additional information. 
One additional aspect for COT information is the possible switching of LBT scheme from CAT4 to CAT2 for the uplink transmission, which happens to be inside the gNB-initiated COT. RAN plenary also guided that it is an essential feature that gNB controls the Cat4 UL transmission (including CG) switching to CAT2, when the UL transmission falls within gNB’s COT [3]. In LTE feLAA, “COT sharing indication for AUL” is indicated by DCI 1C for the transmission of LAA common information. The main motivation of the COT sharing indication for AUL is to indicate the AUL UE whether the PUSCH is allowed inside the eNB-initiated COT or not and also CAT-2 LBT can be performed instead of CAT-4 LBT if COT sharing is allowed. Like in DCI 1C of LTE feLAA, DCI 2_0 of NR-U can include the same indication whether the COT can be shared or not. If a gNB-initiated COT is shared by enabling COT sharing information bit, the PUSCH which is supposed to be transmitted inside the gNB-initiated COT, regardless of whether it is configured or scheduled, can be transmitted by using CAT-2 LBT instead of CAT-4 LBT. Otherwise, the PUSCH is not transmitted by the UE. 
Proposal 3: Following information is included in Rel-16 DCI format 2_0
· Available LBT BW for wideband operation (already agreed)
· Remaining length of the COT
· COT sharing information for indicating possible switching of UL LBT from CAT4 to CAT2
PDSCH mapping type B
As given above, we have agreed that additional durations from 2 to 13 (other than 2, 4 and 7 which are already supported in Rel-15) for PDSCH mapping type B are supported. In order to support various durations for PDSCH mapping type B, two main aspects need to be specified, which are DMRS design and PDSCH processing times for each duration.
DMRS design
In Rel-15, we defined DMRS design only for symbol lengths 2/4/7 of PDSCH mapping type B as shown in section 7.4.1.1.2 of 38.211 [3]. 
	In section  7.4.1.1.2 of 38.211

Table 7.4.1.1.2-3: PDSCH DM-RS positions  for single-symbol DM-RS.
	 in symbols
	
DM-RS positions 

	
	PDSCH mapping type A
	PDSCH mapping type B

	
	dmrs-AdditionalPosition
	dmrs-AdditionalPosition
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	-
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, 6, 9
	
, 6, 9
	-
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, 9
	
, 6, 9
	
, 6, 9
	-
	-
	
	

	12
	

	
, 9
	
, 6, 9
	
, 5, 8, 11
	-
	-
	
	

	13
	

	
, 
	
, 7, 11
	
, 5, 8, 11
	-
	-
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, 
	
, 7, 11
	
, 5, 8, 11
	-
	-
	
	




Table 7.4.1.1.2-4: PDSCH DM-RS positions  for double-symbol DM-RS.
	 in symbols
	
DM-RS positions 

	
	PDSCH mapping type A
	PDSCH mapping type B

	
	dmrs-AdditionalPosition
	dmrs-AdditionalPosition

	
	0
	1
	2
	0
	1
	2

	<4
	
	
	
	-
	-
	

	4
	

	

	
	-
	-
	

	5
	

	

	
	-
	-
	

	6
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	8
	

	

	
	-
	-
	

	9
	

	

	
	-
	-
	

	10
	

	
, 8
	
	-
	-
	

	11
	

	
, 8
	
	-
	-
	

	12
	

	
, 8
	
	-
	-
	

	13
	

	
, 10
	
	-
	-
	

	14
	

	
, 10
	
	-
	-
	





In RAN1#98, DMRS patterns for PDSCH type B with durations 9 and 10 were agreed as given in section 1, considering DSS (Dynamic Spectrum Sharing) scenario. Now, RAN1 has to determine DMRS pattern for PDSCH type B durations other than 2/4/7/9/10 symbols. In order to support flexible length of PDSCH mapping type B, the simplest way is to utilize the DMRS pattern of PUSCH mapping type B, where all PUSCH durations from 1 to 14 are supported and corresponding DMRS positions were already defined. In section 6.4.1.1.3 of the same spec [3], DMRS positions for PUSCH are defined as given below. Given that the DMRS structures are identical between PUSCH and PDSCH for symbol lengths of 2/4/6/7 of mapping type B and even all lengths of mapping type A, PUSCH DMRS pattern could be a baseline for PDSCH DMRS pattern for mapping type B. However, at least for PDSCH type B with durations 9 and 10, DMRS patterns are different between PUSCH and PDSCH due to the consideration of DSS scenario. Therefore, we may consider agreed patterns for the discussion of remaining lengths of PDSCH. Table 1 is comparing the DMRS pattern between PUSCH and PDSCH mapping type B, where green parts are already agreed and yellow parts need further discussion.

Table 1: DMRS pattern for PUSCH/PDSCH mapping type B
	   in symbols
	
DM-RS positions 

	
	PUSCH mapping type B
	Proposed PDSCH mapping type B

	
	dmrs-AdditionalPosition
	dmrs-AdditionalPosition

	
	0
	1
	2
	3
	0
	1
	2
	3

	<4
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	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]

	4
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	[image: ]
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	5
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	6
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	[image: ], 4
	[image: ], 4
	
	
	
	

	7
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	[image: ], 4
	[image: ], 4
	[image: ]
	[image: ], 4
	[image: ], 4
	[image: ], 4

	8
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	[image: ], 6
	[image: ], 3, 6
	[image: ], 3, 6
	
	
	
	

	9
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	[image: ], 6
	[image: ], 3, 6
	[image: ], 3, 6
	[image: ]
	[image: ], 7
	[image: ], 4, 7
	[image: ], 4, 7

	10
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	[image: ], 4, 8
	[image: ], 3, 6, 9
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	[image: ], 4, 7
	[image: ], 4, 7

	11
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	12
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	13
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	[image: ], 3, 6, 9
	
	
	
	

	[14]
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	[image: ], 5, 10
	[image: ], 3, 6, 9
	
	
	
	


For the detailed design of DMRS patterns, we may ask the following questions first.
Q1: Do we need to support 4 DMRS positions?  And which lengths have to support 4 DMRS?
NR-U may not support high speed scenario but considering the forward compatibility, we may consider 4 DMRS positions at least for longer length PDSCH for other potential use cases which require flexible PDSCH mapping type B. Our view is that 4 DMRS positions are supported for PDSCH duration of 12/13/14 symbols as mapping type A.
Q2: What are the criterions to be considered for DMRS design?
· Maximize pattern compatibility between PUSCH and PDSCH
· Maximize pattern compatibility between PDSCH mapping type A and type B 
· Maximize pattern compatibility between different lengths
· Avoid DMRS in the the last symbol of the PDSCH 
Considering the criterions, it is straightforward to support the following DMRS positions for PDSCH duration of 5 and 6 symbols since the same pattern is already used for PDSCH duration of 7 symbols. 
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	[image: ], 4
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For length 8, we may have two possible candidate patterns on the table as shown below:
	[image: ]
	[image: ], 6
	[image: ], 3, 6
	[image: ], 3, 6
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	[image: ], 4, 7
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First candidate is from PUSCH of the same length and the 2nd candidate is from the PDSCH of length 9. However, the last symbol is used as DMRS for 2nd candidate, which is not preferred. And also the 1st candidate is the same as PDSCH mapping type B for the case that dmrs-TypeA-Position is equal to 'pos3'. So it is preferred to use the 1st candidate.
For length 11, it is generally using the same pattern with length 10 for both PUSCH mapping types A/B and PDSCH mapping type A. We can follow the same rule for PDSCH mapping type B.
	[image: ]
	[image: ], 7
	[image: ], 4, 7
	[image: ], 4, 7


For lengths larger than 11, the same pattern as PUSCH is the desirable way since it meets all 4 abovementioned criterions, as shown below.
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	[image: ], 10
	[image: ], 5, 10
	[image: ], 3, 6, 9


Proposal 4: 
· Support the DMRS pattern for PDSCH mapping type B as shown below
	  in symbols
	Proposed PDSCH mapping type B

	
	dmrs-AdditionalPosition

	
	0
	1
	2
	3

	<4
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	[image: ]
	[image: ]
	[image: ]

	4
	[image: ]
	[image: ]
	[image: ]
	[image: ]

	5
	[image: ]
	[image: ], 4
	[image: ], 4
	[image: ], 4

	6
	[image: ]
	[image: ], 4
	[image: ], 4
	[image: ], 4

	7
	[image: ]
	[image: ], 4
	[image: ], 4
	[image: ], 4

	8
	[image: ]
	[image: ], 6
	[image: ], 3, 6
	[image: ], 3, 6

	9
	[image: ]
	[image: ], 7
	[image: ], 4, 7
	[image: ], 4, 7

	10
	[image: ]
	[image: ], 7
	[image: ], 4, 7
	[image: ], 4, 7

	11
	[image: ]
	[image: ], 7
	[image: ], 4, 7
	[image: ], 4, 7

	12
	[image: ]
	[image: ], 10
	[image: ], 5, 10
	[image: ], 3, 6, 9

	13
	[image: ]
	[image: ], 10
	[image: ], 5, 10
	[image: ], 3, 6, 9

	[14]
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	[image: ], 5, 10
	[image: ], 3, 6, 9



UE processing time for PDSCH
In Rel-15, the UE PDSCH processing time is defined, but the time margin, a.k.a. d1,1  is only defined for number of PDSCH symbols of 2, 4, and 7 as shown in section 5.3 of 38. 214 [4]. However, the values of d1,1  for all other number of PDSCH symbols for mapping type B need to be defined. This contribution provides desirable values for d1,1  which is aligned with Rel-15 principle.

	[bookmark: _Toc11352135]38.214
5.3	UE PDSCH processing procedure time

[bookmark: _Hlk500865557][bookmark: _Hlk508187268]If the first uplink symbol of the PUCCH which carries the HARQ-ACK information, as defined by the assigned HARQ-ACK timing K1 and the PUCCH resource to be used and including the effect of the timing advance, starts no earlier than at symbol L1, where L1 is defined as the next uplink symbol with its CP starting after  after the end of the last symbol of the PDSCH carrying the TB being acknowledged, then the UE shall provide a valid HARQ-ACK message. 
……
-	For UE processing capability 1: If the PDSCH is mapping type B as given in subclause 7.4.1.1 of [4, TS 38.211], and
-	if the number of PDSCH symbols allocated is 7, then d1,1 = 0,
-	if the number of PDSCH symbols allocated is 4, then d1,1 = 3
-	if the number of PDSCH symbols allocated is 2, then d1,1 = 3+d, where d is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.
-	For UE processing capability 2: If the PDSCH is mapping type B as given in subclause 7.4.1.1 of [4, TS 38.211], 
-	if the number of PDSCH symbols allocated is 7, then d1,1 = 0,
-	if the number of PDSCH symbols allocated is 4, then d1,1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH,
-	if the number of PDSCH symbols allocated is 2,
-	if the scheduling PDCCH was in a 3-symbol CORESET and the CORESET and the PDSCH had the same starting symbol, then d1,1 = 3,
-	otherwise d1,1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.



For UE processing capability 1, simply we have d1,1 = 0 for the case that the number of PDSCH symbols allocated is larger than 7. Also considering d1,1 = 0 for 7-symbol PDSCH and d1,1 = 3 for 4-symbol PDSCH, we can also have the following values:
-	if the number of PDSCH symbols allocated is 6, then d1,1 = 1
-	if the number of PDSCH symbols allocated is 5, then d1,1 = 2
For 3-symbol PDSCH, d1,1 is 3+min(d,1), where d is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH. This value gives the good compromise considering that d1,1 = 3 for 4-symbol PDSCH and d1,1 = d for 2-symbol PDSCH. See [9] for Rel-15 discussions on 2/4-symbol PDSCH cases.
For UE processing capability 2, similarly we have d1,1 = 0 for the case that the number of PDSCH symbols allocated is larger than 7. Also considering d1,1 = 0 for 7-symbol PDSCH and d1,1 = d for 4-symbol PDSCH, we can also have the following values:
-	if the number of PDSCH symbols allocated is 6, then d1,1 = min(d,1)
-	if the number of PDSCH symbols allocated is 5, then d1,1 = min(d,2)
-	if the number of PDSCH symbols allocated is 3, then d1,1 = d
Proposal 5: Time margin d1,1  for new lengths of PDSCH mapping type B are defined as following values:
· For UE processing capability 1,
· If the number of PDSCH symbols is larger than 7, then d1,1 = 0
· If the number of PDSCH symbols is 6, then d1,1 = 1
· If the number of PDSCH symbols is 5, then d1,1 = 2
· if the number of PDSCH symbols is 3, then d1,1 = 3+min(d,1)
· For UE processing capability 2,
· If the number of PDSCH symbols is larger than 7, then d1,1 = 0
· If the number of PDSCH symbols is 6, then d1,1 = min(d,1)
· If the number of PDSCH symbols is 5, then d1,1 = min(d,2)
· if the number of PDSCH symbols is 3, then d1,1 = d
, where d is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH

DMRS sequence generation
In previous RAN1 meetings, there were some discussions whether to change the DMRS sequence generation mechanism, not by using the absolute slot numbers but by the slot index relative to the first slot where DL burst starts. The only motivation for this change is to prepare the DMRS sequence in advance and utilize it without dependency on LBT outcomes. However, sequence generation is not a complicated procedure and it can be simply done quickly right after the LBT procedure. Moreover, if a UE misses the start of the COT and detects it in the middle of the COT, then the UE may be confused on the DMRS sequence if the new DMRS sequence generation rules are applied. From these perspectives, it is proposed not to change the current DMRS sequence generation mechanism for NR-U PDSCH.

Proposal 6: No change to DMRS sequence generation is needed for PDSCH.

Conclusion
In this contribution, we discussed DL signals and channels related issues and we derived the following proposals:
Proposal 1: For DL burst detection and PDCCH monitoring, UE behavior is composed of 
· Phase 1: WB DMRS detection phase
· UE is not required to monitor PDCCH until WB DMRS is detected 
· Monitoring pattern for WB DMRS can be configured by RRC
· Phase 2: PDCCH monitoring with pre-configured monitoring periodicity
· If WB-DMRS is detected, UE performs PDCCH monitoring based on RRC configuration during PDCCH monitoring Phase 1, e.g., mini-slot level PDCCH monitoring
· UE assumes that GC-PDCCH is transmitted with WB-DMRS
· Phase 3: PDCCH monitoring with released monitoring periodicity
· UE can change the PDCCH monitoring pattern based on information of GC-PDCCH, e.g., slot level PDCCH monitoring
Proposal 2: For UE COT detection of FBE, same mechanism is used like the DL burst detection
· UE only performs COT detection at the beginning of the FFP
· WB DMRS is used for the CORESET in the beginning of the COT
· GC-PDCCH is transmitted with WB DMRS for providing COT information
Proposal 3: Following information is included in Rel-16 DCI format 2_0
· Available LBT BW for wideband operation (already agreed)
· Remaining length of the COT
· COT sharing information for indicating possible switching of UL LBT from CAT4 to CAT2
Proposal 4: Support the DMRS pattern for PDSCH mapping type B as shown below
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Proposal 5: Time margin d1,1  for new lengths of PDSCH mapping type B are defined as following values:
· For UE processing capability 1,
· If the number of PDSCH symbols is larger than 7, then d1,1 = 0
· If the number of PDSCH symbols is 6, then d1,1 = 1
· If the number of PDSCH symbols is 5, then d1,1 = 2
· if the number of PDSCH symbols is 3, then d1,1 = 3+min(d,1)
· For UE processing capability 2,
· If the number of PDSCH symbols is larger than 7, then d1,1 = 0
· If the number of PDSCH symbols is 6, then d1,1 = min(d,1)
· If the number of PDSCH symbols is 5, then d1,1 = min(d,2)
· if the number of PDSCH symbols is 3, then d1,1 = d
, where d is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH

Proposal 6: No change to DMRS sequence generation is needed for PDSCH.
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