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1	Introduction
This contribution contains corrections to DL Signals and Channels under the Rel-16 NR-U maintenance agenda item.
2	Missing Procedure Text for DMRS Reception
As shown in the Appendix, in RAN1#97 it was agreed to support the additional Type B PDSCH mapping lengths {3,5,6,8,9,10,11,12,13} compared to Rel-15 which supported only lengths {2, 4, 7}. In RAN1#98 and RAN1#99, agreements were made on defining the DMRS positions for each of the additional mapping lengths.  The DMRS positions are now specified in 38.211 Section 7.4.1.1.2 (see Tables 7.4.1.1.2-3 and 7.4.1.1.2-4 for single/double symbol DRMS, respectively).
In 38.214, Section 5.1.6.2, the UE procedure related to receiving the DMRS is specified. For the case of PDSCH scheduled by DCI 1_1, this section provides a reference back to the two tables in 38.211 that specify the DMRS positions (see highlighted text below) for all Type B PDSCH mapping lengths 2 .. 13.[bookmark: _Hlk53404276]When receiving PDSCH scheduled by DCI format 1_1 by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI,
-	the UE may be configured with the higher layer parameter dmrs-Type, and the configured DM-RS configuration type is used for receiving PDSCH in as defined in Clause 7.4.1.1 of [4, TS 38.211].
-	the UE may be configured with the maximum number of front-loaded DM-RS symbols for PDSCH by higher layer parameter maxLength given by DMRS-DownlinkConfig..
-	if maxLength is set to 'len1', single-symbol DM-RS can be scheduled for the UE by DCI, and the UE can be configured with a number of additional DM-RS for PDSCH by higher layer parameter dmrs-AdditionalPosition, which can be set to 'pos0', 'pos1', 'pos2' or 'pos3'. 
-	if maxLength is set to 'len2', both single-symbol DM-RS and double symbol DM-RS can be scheduled for the UE by DCI, and the UE can be configured with a number of additional DM-RS for PDSCH by higher layer parameter dmrs-AdditionalPosition, which can be set to 'pos0' or 'pos1'.
-	and the UE shall assume to receive additional DM-RS as specified in Table 7.4.1.1.2-3 and Table 7.4.1.1.2-4 as described in Clause 7.4.1.1.2 of [4, TS 38.211].

However, for the case of PDSCH scheduled by DCI 1_0, Section 5.1.6.2 of 38.214 currently specifies the DMRS reception procedure only for Type B PDSCH mapping lengths 2, 4, and 7 (see highlighted text below). Clearly the UE assumptions for default DMRS positions for Type B PDSCH mapping lengths {3,5,6,8,9,10,11,12,13} are missing.When receiving PDSCH scheduled by DCI format 1_0 or receiving PDSCH before dedicated higher layer configuration of any of the parameters dmrs-AdditionalPosition, maxLength and dmrs-Type, the UE shall assume that the PDSCH is not present in any symbol carrying DM-RS except for PDSCH with allocation duration of 2 symbols with PDSCH mapping type B (described in clause 7.4.1.1.2 of [4, TS 38.211]), and a single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 1000 is transmitted, and that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE and in addition
-	For PDSCH with mapping type A, the UE shall assume dmrs-AdditionalPosition='pos2' and up to two additional single-symbol DM-RS present in a slot according to the PDSCH duration indicated in the DCI as defined in Clause 7.4.1.1 of [4, TS 38.211], and
[bookmark: _Hlk53403545]-	For PDSCH with allocation duration of 7 symbols for normal CP or 6 symbols for extended CP with mapping type B, the UE shall assume one additional single-symbol DM-RS present in the 5th or 6th symbol when the front-loaded DM-RS symbol is in the 1st or 2nd symbol respectively of the PDSCH allocation duration, otherwise the UE shall assume that the additional DM-RS symbol is not present, and
-	For PDSCH with allocation duration of 4 symbols with mapping type B, the UE shall assume that no additional DM-RS are present, and 
-	For PDSCH with allocation duration of 2 symbols with mapping type B, the UE shall assume that no additional DM-RS are present, and the UE shall assume that the PDSCH is present in the symbol carrying DM-RS.


As can be seen in the above text, default DMRS positions are specified for Type A PDSCH mapping – the UE assumes dmrs-AdditionalPosition='pos2' and a reference is provided back to 38.211 which specifies the DMRS locations for the case of 'pos2' in Table 7.4.1.1.2-3 for single-symbol DMRS. Since Table 7.4.1.1.2-3 specifies DMRS positions according to all agreed Type B PDSCH mapping lengths, a simple solution to correct the problem of missing procedure text for all Type B mapping lengths is to provide a similar reference back to 38.211 along with a default assumption for dmrs-AdditionalPosition. We point out that if the default assumption for Type B is defined to be 'pos2' (same default as for Type A), then the current text in 38.214 related to Type B for lengths 2/4/7 becomes redundant since it specifies the same DMRS positions as already specified in 38.211 Section 7.4.1.1.2. Hence to avoid spec duplication and provide a procedure that works for all Type B lengths, we propose the following.
[bookmark: _Toc53765988]Adopt TP#1 to correct 38.214 Section 5.1.6.2 to add missing procedure text related to UE assumptions on default DMRS positions for the case of PDSCH scheduled by DCI 1_0 for the new Type B PDSCH mapping lengths {3,5,6,8,9,10,11,12,13}. 
A text proposal implementing Proposal 1 is as follows:
Reason for changes
For PDSCH scheduled by DCI 1_0 with Type B mapping, the default UE assumption on DMRS positions for the Type B PDSCH mapping lengths {3,5,6,8,9,10,11,12,13} is missing. 
Summary of changes
Provide default assumption on DMRS positions for all supported Type B PDSCH mapping lengths (including 2/4/7) and provide a reference back to 38.211 Section 7.4.1.1.2 where the DMRS positions are specified.

Specs/Sections impacted
38.214 Section 5.1.6.2

Consequences if not approved
DCI 1_0 cannot be used to schedule PDSCH if Type B mapping of duration {3,5,6,8,9,10,11,12,13} is indicated.
[bookmark: _Toc29673209][bookmark: _Toc29673350][bookmark: _Toc29674343]----------------------------------------- Text Proposal (TP#1) for 38.214, Section 5.1.6.2 -----------------------------------
*** Unchanged text omitted ***
When receiving PDSCH scheduled by DCI format 1_0 or receiving PDSCH before dedicated higher layer configuration of any of the parameters dmrs-AdditionalPosition, maxLength and dmrs-Type, the UE shall assume that the PDSCH is not present in any symbol carrying DM-RS except for PDSCH with allocation duration of 2 symbols with PDSCH mapping type B (described in clause 7.4.1.1.2 of [4, TS 38.211]), and a single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 1000 is transmitted, and that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE and in addition
-	For PDSCH with mapping type A and type B, the UE shall assume dmrs-AdditionalPosition='pos2' and up to two additional single-symbol DM-RS present in a slot according to the PDSCH duration indicated in the DCI as defined in Clause 7.4.1.1 of [4, TS 38.211], and
-	For PDSCH with allocation duration of 7 symbols for normal CP or 6 symbols for extended CP with mapping type B, the UE shall assume one additional single-symbol DM-RS present in the 5th or 6th symbol when the front-loaded DM-RS symbol is in the 1st or 2nd symbol respectively of the PDSCH allocation duration, otherwise the UE shall assume that the additional DM-RS symbol is not present, and
-	For PDSCH with allocation duration of 4 symbols with mapping type B, the UE shall assume that no additional DM-RS are present, and 
-	For PDSCH with allocation duration of 2 symbols with mapping type B, the UE shall assume that no additional DM-RS are present, and the UE shall assume that the PDSCH is present in the symbol carrying DM-RS.
*** Unchanged text omitted ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------
3	RAN4 LS on Deactivation of SP-CSI Reporting
In RAN1#102-e, RAN4 sent an LS to RAN1 [3] requesting clarification of the UE behaviour in the case that there is LBT failure when the UE attempts to send the HARQ-ACK corresponding the MAC-CE command received on PDSCH for deactivating SP-CSI reporting on PUCCH. RAN4 outlined 3 options in the LS and a 4th option was proposed in RAN1 during the last meeting. The various options were extensively discussed, but consensus was not reached on which option to support. The two main options under discussion were the following (from FL summary [4]):
· Option 1: If UE cannot transmit HARQ-ACK on MAC-CE deactivation due to UL CCA failure, UE continues to be in its previous state, i.e., it should measure and report L1-RSRP until it successfully transmits HARQ-ACK
· Option 4: For semi-persistent CSI reporting with PUCCH, if UE cannot transmit HARQ-ACK on the MAC CE deactivation due to the UL LBT failure, the UE performs deactivation at the original MAC action time.

In our view is that Option 4 is preferred for the following reasons:
· Option 4 is clean, simple, and requires no spec change.
· We observe that the Rel-15 spec contains a multitude of other MAC-CE use cases besides activation/deactivation of SP-CSI on PUCCH. 38.321 Section 6.1.3 contains a long list of MAC-CE messages, and 38.214 contains related procedure text in multiple locations regarding the timing of when these messages should be applied at the MAC layer. It would be highly undesirable to have a unique solution just for deactivation of SP-CSI reporting on PUCCH. Why should this use case be treated differently than all of the others?
· The relevant section of the 38.214 spec on timing of activation/deactivation of SP-CSI reporting on PUCCH is 5.2.1.5.2 which contains the following paragraph:




· While this paragraph says “activation” it actually applies to both activation and deactivation of SP-CSI reporting due to the structure of the MAC-CE message. As shown in the extract from 38.321 below, the MAC-CE message includes a 4-bit field for activating/deactivating SP-CSI reporting on PUCCH for up to 4 configured Report Settings. A ‘1’ indicates activation for a particular Report Setting and a ‘0’ indicates deactivation.For semi-persistent reporting on PUCCH, the PUCCH resource used for transmitting the CSI report are configured by reportConfigType. Semi-persistent reporting on PUCCH is activated by an activation command as described in clause 6.1.3.16 of [10, TS 38.321], which selects one of the semi-persistent Reporting Settings for use by the UE on the PUCCH. When the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the activation command, the indicated semi-persistent Reporting Setting should be applied starting from the first slot that is after slot  where m is the SCS configuration for the PUCCH. 

· The highlighted wording above is exactly Option 4. "Would transmit a PUCCH" is interpreted as "would transmit a PUCCH if LBT had been successful" and the remaining highlighted text refers to the "original MAC-CE action time" stated in Option 4.
· Option 4 simplifies UE processing
· This option allows a separation of PHY and MAC at the UE, thus allowing MAC processing to behave as in in Rel-15 and not be dependent on LBT outcome (performed in radio hardware).
· Option 4 does not place additional processing burden on the gNB relative to Option 1
· Fundamentally, the gNB implementation must be able to take into account uncertainty on whether the UE has deactivated SP-CSI for both Option 1 and Option 4. This can happen even if the UE passes LBT and is able to transmit PUCCH (e.g., PUCCH decoding failure ag the gNB). To account for this uncertainty, the gNB will need to try two hypotheses for reception of PUCCH resources in the future (after slot n) to account for the fact that CSI may or may not be multiplexed (the gNB doesn’t know). This is needed so the gNB doesn’t fail to decode other important HARQ-ACK/NACKs that may be multiplexed on PUCCH. This must happen until the gNB is able to confirm that the UE deactivated SP-CSI, e.g., by re-transmitting another MAC-CE deactivation and eventually successfully receiving another ACK. So, if the gNB needs to account for the uncertainty anyway, it doesn’t matter whether or not the UE uses Option 1 or Option 4. Hence, if Option 4 is simpler from a UE perspective, it makes sense to adopt such a solution.

[bookmark: _Toc53765989]Support Option 4 and send LS reply to RAN4

[bookmark: _GoBack]Extract from 38.321:[bookmark: _Toc46490424][bookmark: _Toc37296293][bookmark: _Toc29239894]6.1.3.16          SP CSI reporting on PUCCH Activation/Deactivation MAC CE
The SP CSI reporting on PUCCH Activation/Deactivation MAC CE is identified by a MAC subheader with LCID as specified in Table 6.2.1-1. It has a fixed size of 16 bits with following fields:
-     Serving Cell ID: This field indicates the identity of the Serving Cell for which the MAC CE applies. The length of the field is 5 bits;
-     BWP ID: This field indicates a UL BWP for which the MAC CE applies as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9]. The length of the BWP ID field is 2 bits;
-     Si: This field indicates the activation/deactivation status of the Semi-Persistent CSI report configuration within csi-ReportConfigToAddModList, as specified in TS 38.331 [5]. S0 refers to the report configuration which includes PUCCH resources for SP CSI reporting in the indicated BWP and has the lowest CSI-ReportConfigId within the list with type set to semiPersistentOnPUCCH, S1 to the report configuration which includes PUCCH resources for SP CSI reporting in the indicated BWP and has the second lowest CSI-ReportConfigId and so on. If the number of report configurations within the list with type set to semiPersistentOnPUCCH in the indicated BWP is less than i + 1, MAC entity shall ignore the Si field. The Si field is set to 1 to indicate that the corresponding Semi-Persistent CSI report configuration shall be activated. The Si field is set to 0 to indicate that the corresponding Semi-Persistent CSI report configuration i shall be deactivated;
-     R: Reserved bit, set to 0.
[image: ]
Figure 6.1.3.16-1: SP CSI reporting on PUCCH Activation/Deactivation MAC CE

Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Adopt TP#1 to correct 38.214 Section 5.1.6.2 to add missing procedure text related to UE assumptions on default DMRS positions for the case of PDSCH scheduled by DCI 1_0 for the new Type B PDSCH mapping lengths {3,5,6,8,9,10,11,12,13}.
Proposal 2	Support Option 4 and send LS reply to RAN4
[bookmark: _In-sequence_SDU_delivery]
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Appendix – Agreements related to DMRS positions for new Type B PDSCH mapping lengths
[bookmark: _Toc49768303]RAN1#98

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

[bookmark: _Toc49768305]RAN1#99

Agreement:
Adopt DM-RS patterns from the table below (for single-symbol DM-RS and intra-slot frequency hopping disabled) for durations up to 11 symbols. 
· FFS (in RAN1#99): DM-RS patterns for durations 12-14.
· Note: The cells in green have already been agreed or are part of Rel-15.

	  in symbols
	
DM-RS positions 
PDSCH mapping type B

	
	dmrs-AdditionalPosition

	
	0
	1
	2
	3

	2
	[image: ]
	[image: ]
	[image: ]
	[image: ]

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

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

	11
	[image: ]
	[image: ], 8
	[image: ], 4, 8
	[image: ], 3, 6, 9



Agreement:
If a DMRS symbol falls in the last symbol of the type-B allocation, the DMRS symbol is dropped. 
· Note: This is same as specified in Rel-15 for durations 2/4/7.

Agreement:
Adopt DM-RS patterns from the table below (for double-symbol DM-RS and intra-slot frequency hopping disabled) for durations up to 11 symbols. Come back to durations 12-14 during this week.
· FFS (in RAN1#99): DM-RS patterns for durations 12-14.
· Note: The cells in green have already been agreed or are part of Rel-15.

	  in symbols
	
DM-RS positions 

	
	PDSCH mapping type B

	
	dmrs-AdditionalPosition

	
	0
	1
	2
	3

	<4
	-
	-
	
	

	4
	-
	-
	
	

	5
	[image: ]
	[image: ]
	
	

	6
	[image: ]
	[image: ]
	
	

	7
	[image: ]
	[image: ]
	
	

	8
	[image: ]
	[image: ], 5
	
	

	9
	[image: ]
	[image: ], 5
	
	

	10
	[image: ]
	[image: ], 7
	
	

	11
	[image: ]
	[image: ], 7
	
	




Agreement:
Adopt the following single DM-RS positions for durations 12-13
	  in symbols
	
DM-RS positions 
PDSCH mapping type B

	
	dmrs-AdditionalPosition

	
	0
	1
	2
	3

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

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



Agreement: 
Adopt the following double DM-RS positions for durations 12-13
	  in symbols
	
DM-RS positions 

	
	PDSCH mapping type B

	
	dmrs-AdditionalPosition

	
	0
	1
	2
	3

	12
	[image: ]
	[image: ], 8
	
	

	13
	[image: ]
	[image: ], 8
	
	



Agreement: 
For PDSCH type B durations of 12 and 13, if a DMRS symbol falls in the last symbol of the type-B allocation or on or after symbol 12 (indexing starts from 0) of the slot, the DMRS symbol is dropped. 
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