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Background
This paper summarizes some proposals for GC-PDCCH carrying SFI maintenance for Rel.15 NR.
Agreements reached in this meeting
Agreements:
· In 38.213 Section 11.1.1, change log2(maxSFIindex) to   when computing the SFI field length.

Conclusion:
· On search space configuration of DCI format 2_0, currently 38.331 says 
dci-Format2-0							SEQUENCE {
nrofCandidates-SFI						SEQUENCE {
aggregationLevel1						ENUMERATED {n1, n2}											OPTIONAL,	-- Need R
aggregationLevel2						ENUMERATED {n1, n2}											OPTIONAL,	-- Need R
aggregationLevel4						ENUMERATED {n1, n2}											OPTIONAL,	-- Need R
aggregationLevel8						ENUMERATED {n1, n2}											OPTIONAL,	-- Need R
aggregationLevel16						ENUMERATED {n1, n2}											OPTIONAL	-- Need R
},
...
}	
· RAN1 agreement is only support one AL. The 331 is seems to allow multiple, which conflicts with the RAN1 agreement
· Send LS to RAN2 to update nrofCandidates-SFI accordingly.
· Draft LS in R1-1809761, which is endorsed (by updating “change the 38.331”). Final LS in R1-1809774. 												

Proposals
On SFI field length computation, Samsung proposed In 38.213 Section 11.1.1, change to    when compute the SFI field length. Wilus also pointed out the issue when the maxSFIindex=0 (there is single entry in UE-specific SFI table). Then an more accurate way to compute the length of the field is .

Proposal: In 38.213 Section 11.1.1, change  to    when compute the SFI field length.

For SFI monitoring skipped by Scell deactivation, DCM proposes to treat this the same as if the SFI is configured but not detected and all RRC configured transmissions/receptions are cancelled. This seems to be the natural interpretation. Not sure if spec changes are needed though.

Proposal: For SFI monitoring skipped by Scell deactivation, treat this the same as if the SFI is configured but not detected and all RRC configured transmissions/receptions are cancelled.

On search space configuration of DCI format 2_0, current 38.331 says 
			dci-Format2-0							SEQUENCE {
				nrofCandidates-SFI						SEQUENCE {
					aggregationLevel1						ENUMERATED {n1, n2}											OPTIONAL,	-- Need R
					aggregationLevel2						ENUMERATED {n1, n2}											OPTIONAL,	-- Need R
					aggregationLevel4						ENUMERATED {n1, n2}											OPTIONAL,	-- Need R
					aggregationLevel8						ENUMERATED {n1, n2}											OPTIONAL,	-- Need R
					aggregationLevel16						ENUMERATED {n1, n2}											OPTIONAL	-- Need R
				},
				...
			}	
The RAN1 agreement is only support one AL. The 331 is confusing and seems to allow multiple. Need to send LS to RAN2 to suggest change keyword SEQUENCE to CHOICE for nrofCandidates-SFI.

Proposal: Send LS to RAN2 to suggest change keyword SEQUENCE to CHOICE for nrofCandidates-SFI.
								
On RRC configured DL reception and UL transmission and the DCI based cancellation.	
Offline Proposal: 
· Update the #92bis agreement as follows:
Agreements:
For cancellation of RRC configured transmission or reception by SFI and DCI, the cancellation is for a unit of transmission/reception if any OFDM symbol within the unit is cancelled by SFI.
· For RRC configured CSI-RS resource set, the cancellation unit is the CSI-RS resource set
· For RRC configured PDSCH and PUSCH with slot aggregation, the cancellation unit is the whole PDSCH or PUSCH within a slot
· For RRC configured PDSCH, PUCCH, and PUSCH without slot aggregation, the cancellation unit is the whole PDSCH, PUCCH, and PUSCH
· For RRC configured SRS transmission, the cancellation unit is OFDM symbol
									
Offline proposal:
Endorse the following TP		
-----------Text Proposal--------
38.213 Section 11.1
	11.1 Slot configuration
<Omitted>
-	If the UE is configured by higher layers to receive a PDCCH, or a PDSCH, or a CSI-RS in the set of symbols of the slot, the UE receives the PDCCH, the PDSCH, or the CSI-RS if 
-	the UE does not detect a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 that indicates to the UE to transmit a PUSCH, a PUCCH, a PRACH, or a SRS in at least one symbol of the set of symbols of the slot, or
-	the UE detects a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 that indicates to the UE to transmit a PUSCH, a PUCCH, a PRACH, or a SRS in the set of symbols of the slot and a number of symbols between a last symbol of a control resource set where the UE detects the DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 and a first symbol in the set of symbols is smaller than the PUSCH preparation time N2 for the corresponding PUSCH timing capability [6, TS 38.214]. 
Otherwise, the UE does not receive the PDCCH, or the PDSCH, or the CSI-RS in the set of symbols of the slot.
-	If the UE is configured by higher layers to transmit a periodic SRS, or a PUCCH, or a PUSCH, or a PRACH in the set of symbols in the slot, the UE transmits the periodic SRS, or the PUCCH, or the PUSCH, or the PRACH in a symbol in the set of symbols of the slot if 
-	the UE does not detect a DCI format 1_0, DCI format 1_1, or DCI format 0_1 that indicates to the UE to receive PDSCH or CSI-RS in the set of symbols in the slot, or 
-	the UE detects a DCI format 1_0, DCI format 1_1, or DCI format 0_1 that indicates to the UE to receive PDSCH or CSI-RS in at least one symbol in the set of symbols in the slot and a number of symbols between a last symbol of a control resource set where the UE detects the DCI format 1_0, or DCI format 1_1, or DCI format 0_1 and a firstthe symbol in the set of symbols is smaller than the PUSCH preparation time N2 for the corresponding PUSCH timing capability. 
Otherwise, the UE does not transmit the periodic SRS, or the PUCCH, or the PUSCH, or the PRACH in the set of symbols of the slot.
<Omitted>


-----------End of Text Proposal--------


On RRC configured UL transmission conflicting with DCI granted DL, ZTE proposes: 
· When the RRC configured UL transmission which starts before N2 conflicts with DCI scheduled PDSCH/CSI-RS, the gNB can cancel the conflicting part of DCI scheduled PDSCH/CSI-RS transmission and transmit PDSCH/CSI-RS in the remaining part by rate matching.
· When the RRC configured DL reception which starts before N2 conflicts with DCI scheduled PUSCH/SRS, UE can cancel the conflicting part of DCI scheduled PUSCH/SRS transmission and transmit this PUSCH/SRS in the remaining part by rate matching.
This is DL DCI cancelles UL RRC transmission case. If the DL reception is after N2, the DL can be received. If the DL reception starts before N2, since gNB scheduler is fully aware of the UE capability, it might be more straight-forward to treat this as an error case, instead of introducing another rate matching behaviour.
Proposal: For DCI granted DL reception or UL transmission conflicting with RRC configured UL transmission and DL reception, do not introduce special rate matching for the DCI granted DL reception and UL transmission. The DCI granted DL reception and UL transmission after N2 will be received/transmitted as granted. The DCI granted DL reception and UL transmission within N2 will be treated as error case

For RRM measurement vs SFI, Vivo proposed: 
· In case intra-frequency neighbor cell SSB based RRM measurement occasion collides with serving cell UL/flexible symbols, following UE behaviors are defined
· UE cancels RRM measurements when the UE detects a dynamic-SFI indicating at least one of symbols where SSB is transmitted as uplink or flexible, or when UE detects DCI format 0_0/0_1/1_1/2_3 indicating PUSCH/PUCCH/SRS/PRACH transmission in at least one of symbols where SSB is transmitted.
· When DCI format 2_0 monitoring is not configured and uplink transmission is not scheduled in any symbols of the SSB to be measured, SSB based RRM can still be performed.
Recommend to discuss this in RRM session.

On period of semi-static TDD UL/DL configuration, there is a RAN2 LS asking if there is major issue if introducing 3ms or 4ms as new periods. Among the companies provide input in RAN1, E///, Nokia and CATT support while LGE against.

Proposal: Further discussion if 3ms or 4ms period is needed for semi-static TDD UL/UL configuration, consider RAN2 already agree to support.

Offline proposal: Draft LS to RAN2 to capture the following:
· There is no RAN1 spec impact from adding the 3ms and 4ms periodicities
· There is no consensus in RAN1 on the necessity of the additional periodicities as some companies believe the the previous solution of introducing subframe offset between LTE and NR systems can solve the problem.


LGE proposes to add a monitoring duration control when configuring the search space of SFI. Recommend to discuss this with general search space configuration, as the SFI search space configuration now is aligned with other search spaces. It may be hard to introduce something special for this search space only.
Proposal: Further discuss if search space for dynamic SFI can configure monitoring duration

LGE also proposes for group common DCI, it is assumed that contents are beam agnostic in Rel-15. It is not clear how to make GC-PDCCH not beam agnostic, consider there is no beam index or TCI field in the GC-DCI. Further discussion needed.
Proposal: Further discuss if there is a need to make the contents of GC-DCI beam agnostic in Rel-15.

Text proposal from R1-1808796:
[bookmark: _Ref500831375][bookmark: _Toc517265075]======================= Begin of Text Proposal in Section 11.1 in TS 38.213=======================
[…]
A UE expects [image: ].
A value [image: ] msec is valid only for [image: ]. A value [image: ] msec is valid only for [image: ] or [image: ]. A value [image: ] msec is valid only for [image: ], or [image: ], or [image: ].


A slot configuration period of [image: ] slots includes first [image: ] slots and second [image: ] slots. From the [image: ] slots, a first [image: ] slots include only downlink symbols and a last [image: ] include only uplink symbols. The [image: ] symbols after the first [image: ] slots are downlink symbols. The [image: ] symbols before the last [image: ] slots are uplink symbols. The remaining [image: ] are flexible symbols. 
[…]













For unpaired spectrum operation for a UE on a serving cell, the UE is provided by higher layer parameter subcarrierSpacing a reference subcarrier spacing configuration of  for each slot format in a combination of slot formats indicated by a SFI-index field value in DCI format 2_0. The UE expects that for a reference subcarrier spacing configuration of  and for an active DL BWP and UL BWP pair with subcarrier spacing configuration pair of , it is . Each slot format in the combination of slot formats indicated by the SFI-index field value in DCI format 2_0 is applicable to  or consecutive slots in for the active DL BWP and UL BWP pair respectively where the first slot starts at a same time as a first slot for the reference subcarrier spacing configuration of  and each downlink or flexible or uplink symbol for the reference subcarrier spacing configuration of  corresponds to  or  consecutive downlink or flexible or uplink symbols for the subcarrier spacing configuration  pair of . 
[…]
If a UE is configured by higher layers to transmit periodic SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format 2_0 with a slot format value other than 255 that indicates a slot format with a subset of symbols from the set of symbols as downlink or flexible, or the UE detects a DCI format 1_0, DCI format 1_1, or DCI format 0_1 indicating to the UE to receive CSI-RS or PDSCH in at least one symbol in the set of symbols, then 
-	the UE does not expect to cancel the transmission in symbols from the subset of symbols that occur, relative to a last symbol of a control resource set where the UE detects the DCI format 2_0, or the DCI format 1_0, or the DCI format 1_1, or the DCI format 0_1 after a number of symbols that is smaller than the PUSCH preparation time N2 for the corresponding PUSCH timing capability [6, TS 38.214];
-	the UE cancels the PUCCH, or PUSCH, or PRACH transmission in the remaining symbols of the slot and cancels the periodic SRS transmission in the subset of symbols of the slot. 
A PUSCH preparation time N2 throughout Subclause 11.1.1 is defined with respect to the subcarrier spacing of the PDCCH providing DCI format 2_0.
[…]
======================= End of Text Proposal in Section 11.1 in TS 38.213 =======================


Offline proposal: Adopt the following TP
======================= Begin of Text Proposal in Section 11.1 in TS 38.213=======================
[…]
A UE expects [image: ].
A value [image: ] msec is valid only for [image: ]. A value [image: ] msec is valid only for [image: ] or [image: ]. A value [image: ] msec is valid only for [image: ], or [image: ], or [image: ].
A slot configuration period of   slots msec includes first [image: ] slots and second [image: ] slots. From the [image: ] slots, a first [image: ] slots include only downlink symbols and a last [image: ] include only uplink symbols. The [image: ] symbols after the first [image: ] slots are downlink symbols. The [image: ] symbols before the last [image: ] slots are uplink symbols. The remaining [image: ] are flexible symbols. 
[…]









For unpaired spectrum operation for a UE on a serving cell, the UE is provided by higher layer parameter subcarrierSpacing a reference subcarrier spacing configuration of  for each slot format in a combination of slot formats indicated by a SFI-index field value in DCI format 2_0. The UE expects that for a reference subcarrier spacing configuration of  and for an active DL BWP and or an active UL BWP pair with subcarrier spacing configuration of , it is . Each slot format in the combination of slot formats indicated by the SFI-index field value in DCI format 2_0 is applicable to  consecutive slots in the active DL BWP and or the active UL BWP pair where the first slot starts at a same time as a first slot for the reference subcarrier spacing configuration of  and each downlink or flexible or uplink symbol for the reference subcarrier spacing configuration of  corresponds to  consecutive downlink or flexible or uplink symbols for the subcarrier spacing configuration . 
 […]
If a UE is configured by higher layers to transmit periodic SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format 2_0 with a slot format value other than 255 that indicates a slot format with a subset of symbols from the set of symbols as downlink or flexible, or the UE detects a DCI format 1_0, DCI format 1_1, or DCI format 0_1 indicating to the UE to receive CSI-RS or PDSCH in at least one symbol in the set of symbols, then 
-	the UE does not expect to cancel the transmission in symbols from the subset of symbols that occur, relative to a last symbol of a control resource set where the UE detects the DCI format 2_0, or the DCI format 1_0, or the DCI format 1_1, or the DCI format 0_1 after a number of symbols that is smaller than the PUSCH preparation time N2 for the corresponding PUSCH timing capability [6, TS 38.214];
-	the UE cancels the PUCCH, or PUSCH, or PRACH transmission in the remaining symbols of the slot and cancels the periodic SRS transmission in the subset of symbols of the slot. 
A PUSCH preparation time N2 throughout Subclause 11.1.1 is defined with respect to the subcarrier spacing of the PDCCH providing DCI format 2_0.
[…]
======================= End of Text Proposal in Section 11.1 in TS 38.213 =======================

Another issue raised by CATT on RRC configured DL reception can be potentially cancelled by RAR granted msg3. The TP is as follows.

[bookmark: _GoBack]
Offline Proposal: Discuss the TP for adoption:
======================= Start of Text Proposal in Section 11.1 in TS 38.213 =======================

< --------------------------------------omitted--------------------------------------------------- >
For a set of symbols of a slot, a UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols in the slot as downlink and to detect a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 , or UL grant carried by RAR, indicating to the UE to transmit PUSCH, PUCCH, PRACH, or SRS, in the set of symbols of the slot.
< --------------------------------------omitted------------------------------------------------------>

For a set of symbols of a slot indicated to a UE as flexible by higher layer parameters tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, and tdd-UL-DL-ConfigDedicated, when provided to the UE, or when higher layer parameters tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, and tdd-UL-DL-ConfigDedicated are not provided to the UE, and if the UE detects a DCI format2_0 providing a format for the slot using a slot format value other than 255
< ----------------------------------omitted--------------------------------------------------------- >
-     If an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as flexible and the UE detects a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3  , or UL grant carried by RAR, indicating to the UE to transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot the UE transmits the PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot. 
-     If an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as flexible, and the UE does not detect a DCI format 1_0, DCI format 1_1, or DCI format 0_1indicating to the UE to receive PDSCH or CSI-RS, or the UE does not detect a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 , or UL grant carried by RAR indicating to the UE to transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot, the UE does not transmit or receive in the set of symbols of the slot.
< ---------------------------------------omitted--------------------------------------------------------- >
-     A UE does not expect to detect an SFI-index field value in DCI format 2_0 indicating the set of symbols of the slot as downlink and also detect a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 , or UL grant carried by RAR indicating to the UE to transmit SRS, PUSCH, PUCCH, or PRACH, in one or more symbols from the set of symbols of the slot.
< ----------------------------------------omitted------------------------------------------------------------ >
======================= End of Text Proposal in Section 11.1 in TS 38.213 =======================
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