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1. Introduction & Background

In RAN1#91, the group-common PDCCH and the SFI were futher discussed. The UE behavior regarding different UL/DL configurations were achieved as shown below [1].

Agreements:

· Transmission direction implied by cell-specific RRC configuration cannot be overwritten by dynamic SFI to the other direction

· Transmission direction implied by cell-specific RRC configuration for SCell/PSCell delivered in UE-specific manner cannot be overwritten by dynamic SFI to the other direction

· For DCI granted multi-slot transmission (PDSCH/PUSCH/PUCCH) vs semi-static DL/UL assignment

· If semi-static DL/UL assignment configuration of a slot has no direction confliction with scheduled PDSCH/PUSCH/PUCCH assigned symbols, the PDSCH/PUSCH/PUCCH in that slot can be transmitted

· If semi-static DL/UL assignment configuration of a slot has direction confliction with scheduled PDSCH/PUSCH/PUCCH assigned symbols, the PDSCH/PUSCH/PUCCH transmission in that slot is cancelled

· Transmission direction implied by UE-specific RRC configuration is treated together as “measurement”

· Currently already include: Measurement related signals semi-statically configured by UE-specific RRC (eg. periodic/semi-persistent CSI-RS for CSI report, periodic CSI report, periodic/semi-persistent SRS) where a DL or UL direction will be assumed
· This includes UE-specific RRC PRACH configuration per each BWP, type 1 grant free UL transmission, type 2 grant free UL transmission
· For type 2 UL transmission without grant, only the transmission at the first activated resource is treated as “UE-specific data”

· FFS: Configured resources for RRM for neighbor cell measurement
Agreements:

· On SSB transmission

· SSB transmission can happen in semi-static DL

· SSB transmission can happen in semi-static unknown
· Symbols configured to transmit SSB cannot be overwritten to UL
The remaining issue on UE behavior when the DL/UL configuration is conflict with RRM measurement is not determined yet. In this contribution, we discuss the UE behaviors regarding the RRM for neighbor cell measurement. In addition, the UE behavior on reserved resources will be discussed in the text proposal section.
2. UE behavior regarding RRM measurement 
For serving cell, the RRM is allowed to be measured in the DL slots/symbols and unknown slots/symbols configured by semi-static DL/UL assignment or dynamic SFI.

In case the SS block or CSI-RS for RRM measurement are transmitted in different time instance between serving and neighbor cells, it would happen that, at a time instance for a UE to measure neighbor cell RRM, the transmission direction for its serving cell is UL or unknown and hence collision between serving cell UL transmission and neighbor cell RRM. How to handle such collision should be discussed.
One option is to cancel the neighboring cell RRM measurement which colide with the serving cell UL slots/symbols. However, if there is no UL transmission in the UL slots/symbols, the RRM measurement opportunity will be reduced. Therefore, UE should be allowed to perform neighboring cell RRM measurement in the serving cell UL slots/symbols depending on the UL data transmission. If there is no UL data transmission, the UE performs RRM measurement. If there is data transmission scheduled in the UL slots/symbols, the RRM measurement is then cancelled.  Similarly UE is allowed to perform neighboring cell RRM measurement if there is no UE-specific UL data scheduled in the unknown slots/symbols. 
Proposal 1: Neighboring cell RRM measurement is allowed to be performed in the serving cell UL/unknown slots/symbols when there is no UL data scheduled.

Proposal 2: UE cancels the neighboring cell RRM measurement in the serving cell UL/unknown slots/symbols when there is UL data scheduled.
3. Discussions on text proposal

1.1. Text proposal 1 on TS38.211 section 4.2 
In TS38.211 section 4.3.2, the UE assumption in a “downlink slot”, or “uplink slot” is captured. However, it is not clear what downlink or uplink slot means, since a slot may include downlink, uplink and unknown portions. In addition, the numerology 
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should be removed as SCS= 480 kHz is not supported in Rel-15. 
-------------------------------------------------------Start of text proposal 1-----------------------------------------------------

4.3.2
Slots

For subcarrier spacing configuration 
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, slots are numbered 
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 in increasing order within a frame. There are 
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 consecutive OFDM symbols in a slot where 
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 depends on the cyclic prefix as given by Tables 4.3.2-1 and 4.3.2-2. The start of slot 
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 in a subframe is aligned in time with the start of OFDM symbol 
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 in the same subframe.

OFDM symbols in a slot can be classified as ‘downlink’ (denoted ‘D’ in Table 4.3.2-3), ‘flexible’ (denoted ‘X’), or ‘uplink’ (denoted ‘U’).

In a slot, the UE shall assume downlink transmissions to occur in ‘downlink’ or ‘flexible’ symbols only, and 
transmit in ‘uplink’ or ‘flexible’ symbols only.

Table 4.3.2-1: Number of OFDM symbols per slot, slots per frame, and slots per subframe for normal cyclic prefix.
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-------------------------------------------------------------End of text proposal 1------------------------------------------------
1.2. Text proposal 2 on TS38.213 
According to the agreement (as shown at the end of the contribution), the “unknown” resource indicated by dynamic SFI can be overwritten by dynamic grants, including both DL and UL grants, according to which the PUCCH/PUSCH/SRS, etc shall be transmitted in the “unknown” part. If the “unknown” resource is not overwritten by dynamic grants, the “unknown” resource is considered as reserved, in which UE does not receive or transmit. 
----------------------------------------------------------Start of text proposal 2--------------------------------------------------

  11.1.1 UE procedure for determining slot format

 If a UE is configured by higher layers with parameter SFI-PDCCH, the UE is configured with a SFI-RNTI provided by higher layer parameter SFI-RNTI and with a set of serving cells by higher layer parameter SFI- cell-to-SFI for monitoring PDCCH conveying DCI format 2_0. Per serving cell in the set of serving cells, the UE can be configured 

· control resource sets by higher layer parameter SFI-SS for monitoring PDCCH conveying DCI format 2_0;

· a payload size of DCI format 2_0by higher layer parameter SFI-DCI-payload-length;

· a location of a field in DCI format 2_0 by higher layer parameter cell-to-SFI;

· a set of combinations for slot formats [4, TS 38.211] by higher layer parameter SFI-set;

·  a number of PDCCH candidates for CCE aggregation level 
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 for DCI format 2_0by higher layer parameter SFI-Num-PDCCH-cand; 

· a CCE aggregation level 
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 for the PDCCH candidates with DCI format 2_0 by higher layer parameter SFI-aggregation-level; 

· a monitoring periodicity for PDCCH with DCI format 2_0 by higher layer parameter SFI-monitoring-periodicity.

If a UE detects a DCI format 2_0 in slot 
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, the slot format for each of the slots 
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 in a serving cell is given by the combination for slot formats indicated for the serving cell by a respective field for the serving cell in the DCI format 2_0 at a location provided by higher layer parameter cell-to-SFI, where 
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 is the value of the parameter SFI-monitoring-periodicity configured to a UE by higher layers for a DCI format 2_0. 
For each serving cell that a UE is configured by higher layers with the parameter SFI-applicable-cells
For a set of symbols of a slot, a UE is not expected to detect a DCI format 2_0 and indicating the set of symbols of the slot as uplink and to detect a DCI format with CRC scrambled by C-RNTI and indicating to the UE to receive PDSCH or CSI-RS in the set of symbols of the slot.

For a set of symbols of a slot, a UE is not expected to detect a DCI format 2_0 and indicating the set of symbols in the slot as downlink and to detect a DCI format with CRC scrambled by C-RNTI and indicating to the UE to transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot. 
For a set of symbols of a slot that are indicated as downlink/uplink by higher layer parameter UL-DL-configuration-common or, when provided, by higher layer parameter UL-DL-configuration-dedicated, a UE is not expected to detect a DCI format 2_0 and indicating the set of symbols of the slot as uplink/downlink, respectively, or as flexible.
For a set of symbols of a slot that are indicated as flexible by higher layer parameter UL-DL-configuration-common and, when provided, by higher layer parameter UL-DL-configuration-dedicated
· A UE assumes that flexible symbols in a control resource set configured to the UE for PDCCH monitoring are downlink symbols.  

· If a UE detects a DCI format 2_0 and indicating the set of symbols of the slot as flexible and 
· If the UE detects a DCI format 1_0 or DCI format 1_1 indicating to the UE to receive PDSCH or CSI-RS in the set of symbols of the slot, the UE follows the indication of the DCI format 1_0 or DCI format 1_1. 
· If the UE detects a DCI format with CRC scrambled by C-RNTI indicating to the UE to transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot the UE follows the indication of the DCI format with CRC scrambled by C-RNTI. 
· Otherwise, the UE considers the set of symbols as reserved.

· If a UE is configured by higher layers reception of PDCCH or periodic/semi-persistent CSI-RS or SPS PDSCH in the set of symbols of the slot, the UE shall receive PDCCH or periodic/semi-persistent CSI-RS or SPS PDSCH in the set of symbols of the slot only if the UE detects a DCI format 2_0 that indicates the set of symbols of the slot as downlink. 

· If a UE is configured by higher layers transmission of trigger type 0 SRS, or PUCCH, or PUSCH without UL grant, or PRACH in the set of symbols of the slot, the UE shall transmit trigger type 0 SRS, or PUCCH, or PUSCH without UL grant, or PRACH in the set of symbols of the slot only if the UE detects a DCI format 2_0 that indicates the set of symbols of the slot as uplink.

4. Conclusion 

In this contribution, we discussed the scalable SFI and the UE behavior when the DL/UL assignment is conflict with the SSB, PRACH, RAR, grant free transmission and RRM measurement. The following proposals are given:
Proposal 1: Neighboring cell RRM measurement is allowed to be performed in the serving cell UL/unknown slots/symbols when there is no UL data scheduled.

Proposal 2: UE cancels the neighboring cell RRM measurement in the serving cell UL/unknown slots/symbols when there is UL data scheduled.

Proposal 3: Adopt the text proposal 1 in TS38.211 update.

Proposal 4: Adopt the text proposal 2 in TS38.213 update. 
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Agreements relavent to UE behavior in ‘unknown’ resource indicated by SFI

Agreements (at RAN1 ad-hoc#3):
· Confirm the following WA 

· ‘Unknown’ resource is ‘flexible’ and can be overridden by at least by DCI indication; ‘Unknown’ is used to achieve the (FFS: exactly/approximately) the same as ‘Reserved’ if not overridden.

· ‘Unknown’ is signalled at least by SFI in a group-common PDCCH

· FFS: Possibility of overridden by some types of RRC (e.g., measurement configuration)

· ‘Reserved’ resource is ‘not transmit’ and ‘not receive’ but cannot be overridden by DCI/SFI indication.

· ‘Reserved’ is signalled at least by RRC

· FFS: handling of ‘gap’

· For semi-static DL/UL transmission direction, ‘Unknown’ can be informed as part of the semi-static configuration.

Agreements (at RAN1 #91):

· On SSB transmission

· SSB transmission can happen in semi-static DL

· SSB transmission can happen in semi-static unknown

· Symbols configured to transmit SSB cannot be overwritten to UL

Agreements:

· The reception of DL one-slot UE-specific data not semi-statically configured by RRC and measurement related signals not semi-statically configured by RRC cannot be overriden by “unknown” in dynamic SFI

· FFS the case of DL multi-slot UE-specific data not semi-statically configured by RRC
Agreements:

· In a UE PDCCH monitoring occasion, if dynamic SFI “unknown” is received (not overwritten) for at least one symbol configured for UE PDCCH, the UE is not expected to monitor the PDCCH 

Agreements:

· Transmission direction implied by cell-specific RRC configuration cannot be overwritten by dynamic SFI to the other direction

· Transmission direction implied by cell-specific RRC configuration for SCell/PSCell delivered in UE-specific manner cannot be overwritten by dynamic SFI to the other direction

· For DCI granted multi-slot transmission (PDSCH/PUSCH/PUCCH) vs semi-static DL/UL assignment

· If semi-static DL/UL assignment configuration of a slot has no direction confliction with scheduled PDSCH/PUSCH/PUCCH assigned symbols, the PDSCH/PUSCH/PUCCH in that slot can be transmitted

· If semi-static DL/UL assignment configuration of a slot has direction confliction with scheduled PDSCH/PUSCH/PUCCH assigned symbols, the PDSCH/PUSCH/PUCCH transmission in that slot is cancelled

· Transmission direction implied by UE-specific RRC configuration is treated together as “measurement”

· Currently already include: Measurement related signals semi-statically configured by UE-specific RRC (eg. periodic/semi-persistent CSI-RS for CSI report, periodic CSI report, periodic/semi-persistent SRS) where a DL or UL direction will be assumed
· This includes UE-specific RRC PRACH configuration per each BWP, type 1 grant free UL transmission, type 2 grant free UL transmission
· For type 2 UL transmission without grant, only the transmission at the first activated resource is treated as “UE-specific data”

· FFS: Configured resources for RRM for neighbor cell measurement
· Configured PDCCH monitoring under semi-static “unknown” (if not overwritten) is performed

Agreements:

· NR does not support the following: 

· Transmission of UL UE-specific data and measurement related signals not semi-statically configured by RRC is overriden by “unknown” in dynamic SFI

· For DCI granted multi-slot transmission (PDSCH/PUSCH/PUCCH) vs dynamic SFI, when there is no semi-static DL/UL assignment or the semi-static DL/UL assignment indicates unknown

· Follow scheduled multi-slot transmission 
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