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Based on the agreements made so far, details on the following aspects are discussed in this contribution
· Further details on indication of COT duration
· Further details on dynamic switching of group of search space sets
· Support of various lengths of PDSCH mapping type B
· Downlink burst detection and PDCCH monitoring
· COT detection for FBE operation
Indication of COT duration
	Agreement:
Add a COT duration bit-field per serving cell in GC-PDCCH, i.e., DCI format 2_0
· The following are configurable by RRC:
· Presence of this bit-field
· Location of this bit-field in the DCI
· Length of this bit-field in the DCI 
· FFS: Whether a single value will suffice in which case, the length is not configurable
· Encoding of the bit field value, i.e., what COT duration corresponds to which bit-field value
· If a UE receives this bit-field, it applies the knowledge about end-of-COT at least for the purpose of UL transmission LBT category switching in a gNB-acquired COT
· If this field is not present, UE should use SFI indication to determine end-of-COT (if SFI is available)
· FFS: details for this SFI-based mechanism
· FFS: Whether the duration is encoded as e.g., total length or remaining length.
· FFS: Granularity the signalled duration




For the agreement, there are remaining issues to be discussed further. It is worthwhile to note that this is at least for potential change of LBT scheme when the uplink transmission falls inside the COT duration.
First issue is whether the duration indicates total COT length or remaining COT length. Depending on the configuration of GC-PDCCH monitoring and also depending on COT acquisition, the GC-PDCCH can be transmitted in the first slot or in the middle of the clot. If GC-PDCCH is transmitted not in the first slot, the interpretation of the COT duration has to be the remaining length of the COT in order for UE to interpret the remaining COT length for potential change of the LBT scheme from CAT4 to CAT2 for uplink transmissions. 
For the COT duration bit-field, whether the length of this field need to be configured or it is just a fixed value. It is proposed that the length is fixed per subcarrier spacing (SCS) and the interpretation of the bit field is also specified in RAN1 spec without configuration. For defining the remaining COT length, the following aspects need to be considered.
· The maximum COT length is up to 10ms
· UE needs some processing time for decoding of DCI 2_0 and also for change of LBT
So, we do not need to indicate too small values, e.g., 0 slot or 1 slot. And up to 9 slots need to be indicated for 15KHz SCS excluding the slot where GC-PDCCH is transmitted. So candidate values would be {2,3,4,5,6,7,8,9} slots and 3 bit is sufficient to indicate one of those values for 15KHz SCS. For 30KHz SCS, we can just scale the values as {4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19} slots and 4 bits are sufficient to indicate on of those values for 30KHz SCS.
Proposal 1: For COT length indication in DCI 2_0
· It indicates remaining COT length
· Length of this bit-field is fixed depending on SCS
· 3 bits for 15 KHz SCS, 4 bits for 30KHz SCS
· Fixed interpretation of the field based on slot level granularity
· {2, 3, 4, 5, 6, 7, 8, 9} for 15 KHz SCS
· {4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19} for 30KHz SCS
Dynamic change of PDCCH monitoring
	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:
· A UE can be provided with at least two groups (FFS: more than two groups) of search space sets for PDCCH. The UE can be configured to switch between the groups, indicated based on at least the following alternatives.
· Alt 1: implicitly e.g. after detection of [FFS: DL burst, (WB-)DM-RS, GC-PDCCH and/or PDCCH] and/or e.g., based on information on COT structure.
· Alt 2: explicitly in GC-PDCCH and/or PDCCH




For the configuration of two groups of search space sets for PDCCH, we may consider two groups with different monitoring pattern, e.g., group 1 for more frequent monitoring, e.g., mini-slot based monitoring, and group 2 for less frequent monitoring, e.g., slot-based monitoring. Once those two groups of search space sets are configured, how to change the groups needs to be defined. Normally, group 1 is beneficial for the channel acquisition outside a COT using the smaller time granularity and group 2 is beneficial inside a COT from the UE power saving perspectives. We have to consider two cases for switching from group 1 to group 2 and from group 2 to group 1:
· Switching from group 1 to group 2: This switching is triggered when the COT is acquired by the gNB. Since the GC-PDCCH can provide the COT length information, detection of GC-PDCCH is used for implicit triggering the switching from PDCCH monitoring based on group 1 to PDCCH monitoring based on group 2
· Switching from group 2 to group 1: This switching is triggered when the COT is ended in order for the gNB to come back to have more frequent PDCCH opportunities for channel acquisition with finer time granularity. As discussed in section 1, GC-PDCCH can indicate the remaining COT length. Using this information, the UE can know when the COT is ended. Therefore, the UE keeps PDCCH monitoring based on group 2 inside the COT and switches to PDCCH monitoring based on group 1 if the COT length is expired.
· [bookmark: _GoBack]Since GC-PDCCH is not configured for initial access, no specific behavior is defined for PDCCH monitoring during initial access
Proposal 2: If two groups of search space sets are configured for PDCCH
· PDCCH monitoring configuration can be dynamically changed based on following cases
· Based on the detection of GC-PDCCH
· Based on expiration of COT length
· No specific behavior for PDCCH monitoring during initial access
PDSCH mapping type B
	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



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

	
	0
	1
	2
	3
	0
	1
	2
	3
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	-
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, 7
	
, 7
	-
	-
	
	

	10
	

	
, 9
	
, 6, 9
	
, 6, 9
	-
	-
	
	

	11
	

	
, 9
	
, 6, 9
	
, 6, 9
	-
	-
	
	

	12
	

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

	13
	

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

	14
	

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

	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: ]
	[image: ]

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

	5
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	[image: ], 4
	
	
	
	

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

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

	8
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	[image: ], 3, 6
	
	
	
	

	9
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	[image: ], 4, 7

	10
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	[image: ], 4, 7

	11
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	12
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	13
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	[14]
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	[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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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.
	[image: ]
	[image: ], 10
	[image: ], 5, 10
	[image: ], 3, 6, 9


Proposal 3: 
· 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
	[image: ]
	[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
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	[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
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	[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, it is straightforward to have the following values for 5 and 6 symbol length PDSCH mapping type B by simple interpolation:
-	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, it is proposed that d1,1 is equal to 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. 
There have been other proposals for d1,1 for length 3-symbol PDSCH. Followings are possible candidate values including our proposal:
· d1,1 = 3+min(d,1)
· d1,1 = 4
· d1,1 = 3+d
Figure 1 is illustrating the processing time margin for different candidates depending on the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH. For better insight, processing margin for PDSCH length 2/4 symbols are also illustrated together.
For d=0, it looks natural that d1,1 is equal to 3, which makes good alignments among 2/3/4 symbol PDSCHs.
For d=1, d1,1 = 4 looks best suit and all candidates are showing the same value.
For d=2 (or 3), we have to see the total processing time margin including the number of symbols of PDSCH that are not overlapped with scheduling PDCCH, let’s say  = d1,1 +, where  is the number of symbols of PDSCH that are not overlapped with scheduling PDCCH. For both 2 symbol and 4 symbol PDSCHs, 5 (or 4) and 1st and 2nd candidates are aligned with this principles but 3rd candidate (d1,1 = 3+d) provides longer processing margin, which is not necessary.
In all, it is concluded that 1st candidate, d1,1 = 3+min(d,1) is well aligned with the current principle.


Too much
Too much
Too much

[bookmark: _Ref23954221]Figure 1: Comparison of d1,1 proposals depending on d values
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. For the case that the number of PDSCH symbols allocated is 5 and 6, we can follow the same principle as above by taking d1,1 = 0 for 7-symbol PDSCH and d1,1 = d for 4-symbol PDSCH into account, we came up to the following conclusions:
-	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 4: 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
[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 5: 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

Conclusion
In this contribution, we discussed DL signals and channels related issues and we derived the following proposals:
Proposal 1: For COT length indication in DCI 2_0
· It indicates remaining COT length
· Length of this bit-field is fixed depending on SCS
· 3 bits for 15 KHz SCS, 4 bits for 30KHz SCS
· Fixed interpretation of the field based on slot level granularity
· {2, 3, 4, 5, 6, 7, 8, 9} for 15 KHz SCS
· {4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19} for 30KHz SCS
Proposal 2: If two groups of search space sets are configured for PDCCH
· PDCCH monitoring configuration can be dynamically changed based on following cases
· Based on the detection of GC-PDCCH
· Based on expiration of COT length
· No specific behavior for PDCCH monitoring during initial access
Proposal 3: 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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Proposal 4: 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 5: 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
References
[1] [bookmark: _Ref534885260]3GPP TR 38.889, “Study on NR-based Access to Unlicensed Spectrum (Rel-16),” V 16.0.0
[2] [bookmark: _Ref16780203]RP-190144, “Revised WID on NR-based Access to Unlicensed Spectrum”, Qualcomm Inc.
[3] [bookmark: _Ref21039883]RP-191581, “Guidance on essential functionality for NR-U”, Qualcomm
[4] [bookmark: _Ref534911469][bookmark: _Ref21041873]ETSI EN 301 893 V2.1.1, “5 GHz RLAN; Harmonised Standard covering the essential requirements of article 3.2 of Directive 2014/53/EU”, (2017-05).
[5] [bookmark: _Ref21041926]R1-1910640, “Channel access mechanism for NR-unlicensed”, Intel Corporation
[6] [bookmark: _Ref21043636]R1-1909931, “RRC parameter changes required for NR-U, up to RAN1 #98”, Qualcomm
[7] 3GPP TS 38.211 V15.6.0
[8] 3GPP TS 38.214 V15.6.0
[9] R1-1804733, “Some remaining details on DL/UL scheduling and HARQ management”, Intel Corporation



image6.wmf
,1

11,1

()(2048144)2

procC

TT

Nd

m

k

-

=×

++×


oleObject85.bin

image7.emf
d

1,1

=3

d

1,1

=3

d

1,1

=3

d=0

d is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.

d

1,1

=3

d

1,1

=4

d

1,1

=4

d=1

d

1,1

=3

d

1,1

=5

d

1,1

=4

d=2

d

1,1

=3

d

1,1

=4

d=3

d

1,1

=4 d

1,1

=4 d

1,1

=4 d

1,1

=4

d

1,1

=3 d

1,1

=4 d

1,1

=5 d

1,1

=6

d

1,1

=3+min(1,d)

d

1,1

=4

d

1,1

=3+d

4 symbol PDSCH

d

1,1

=3

2 symbol PDSCH

d

1,1

=3+d

3 symbol PDSCH


Microsoft_Visio_Drawing.vsdx
d1,1=3
d1,1=3
d1,1=3
d=0
d is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.
d1,1=3
d1,1=4
d1,1=4
d=1
d1,1=3
d1,1=5
d1,1=4
d=2
d1,1=3
d1,1=4
d=3
d1,1=4
d1,1=4
d1,1=4
d1,1=4
d1,1=3
d1,1=4
d1,1=5
d1,1=6
d1,1=3+min(1,d)
d1,1=4
d1,1=3+d
4 symbol PDSCH
d1,1=3
2 symbol PDSCH
d1,1=3+d
3 symbol PDSCH



image1.wmf
l


oleObject1.bin

image2.wmf
0

l


oleObject2.bin

oleObject3.bin

oleObject4.bin

image3.wmf
0

l


oleObject5.bin

oleObject6.bin

oleObject7.bin

oleObject8.bin

oleObject9.bin

oleObject10.bin

oleObject11.bin

oleObject12.bin

oleObject13.bin

oleObject14.bin

oleObject15.bin

oleObject16.bin

oleObject17.bin

oleObject18.bin

oleObject19.bin

oleObject20.bin

oleObject21.bin

oleObject22.bin

oleObject23.bin

oleObject24.bin

image4.wmf
0

l


image5.wmf
4

,

0

l


oleObject25.bin

oleObject26.bin

oleObject27.bin

oleObject28.bin

oleObject29.bin

oleObject30.bin

oleObject31.bin

oleObject32.bin

oleObject33.bin

oleObject34.bin

oleObject35.bin

oleObject36.bin

oleObject37.bin

oleObject38.bin

oleObject39.bin

oleObject40.bin

oleObject41.bin

oleObject42.bin

oleObject43.bin

oleObject44.bin

oleObject45.bin

oleObject46.bin

oleObject47.bin

oleObject48.bin

oleObject49.bin

oleObject50.bin

oleObject51.bin

oleObject52.bin

oleObject53.bin

oleObject54.bin

oleObject55.bin

oleObject56.bin

oleObject57.bin

oleObject58.bin

oleObject59.bin

oleObject60.bin

oleObject61.bin

oleObject62.bin

oleObject63.bin

oleObject64.bin

oleObject65.bin

oleObject66.bin

oleObject67.bin

oleObject68.bin

oleObject69.bin

oleObject70.bin

oleObject71.bin

oleObject72.bin

oleObject73.bin

oleObject74.bin

oleObject75.bin

oleObject76.bin

oleObject77.bin

oleObject78.bin

oleObject79.bin

oleObject80.bin

oleObject81.bin

oleObject82.bin

oleObject83.bin

oleObject84.bin

