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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
The remaining issue on UE behavior when the DL/UL configuration has confliction with RRM measurement is not determined yet. Besides, the UE behavior when the RRC configured DL reception and the UL transmission are conflicted is not defined yet. In this contribution, we discuss the UE behaviors regarding the RRM for neighbor cell measurement, and the UE behavior for conflicted DL reception and UL transmission configured by RRC.
2. Collision of neighbor cell RRM measurement occasions and serving cell UL/flexible symbols
For serving cell, the RRM is allowed to be measured in the DL slots/symbols and flexible slots/symbols configured by semi-static DL/UL assignment or dynamic SFI. For neighboring cell RRM measurement, if the SS block or CSI-RS for RRM measurement are also transmitted in the time instance which are DL slots/symbols and flexible slots/symbols of the serving cell as shown in Figure 1, then the RRM measurement for neighvoring cell can be performed.
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Figure 1: RRM measurement for neighboring cell

There can be multiple scenarios where the SSB or CSI-RS configured for RRM measurement in the neighbor cells colliding with serving cell UL symbol or UL slots. 

Case 1: Neighbor cell SSB for RRM colliding with serving cell UL symbol/slot

Although the flexible symbols containing SSB transmisison cannot be overwritten to uplink in serving cell, the SSB transmission may collide with serving cell UL symbol/slot in the following cases. 
Case 1-1: Differnt semi-static DL/UL configuraitons are used in serving and neighbor cells

For the RRM measurement with SSB, when the serving cell and neighboring cell use different semi-static DL/UL configurations, the SSB symbols in the neighboring cell may conflict with the transmission directions in the corresponding symbols in the serving cell. 
Case 1-2: Same semi-static DL/UL configurations but different SSB transmisison occasions are used in serving and neighbor cells

If the serving cell and neighboring cell use the same semi-static DL/UL configurations, the configured SSB transmission occasions may be different for these two cells. Such configuration may be used to improve the SINR for SSB detection. E.g. neighboring cell configures SSB transmission in the flexible symbols as shown in Figure 1. There is no SSB tranmisssion in the corresponding symbols in the serving cell. When the tranmisssion directions in these symbols in the serving cell is overwritten to UL direction by dynamic SFI, there will be a confliction between the serving cell UL transmission and neighboring cell RRM measurement.
Case 1-3: Serving cell and neighbor cells do not have aligned radio frame number 
In addition, even if the serving cell and neighboring cell use the same semi-static DL/UL configuration and SSB configuration, the two cells may not have the aligned radion frame number. Note that in this case the serving cell and neighbor cell are still synchronous in terms of subrame and symbol boundary. Since the SSBs are transmitted every multiple radio frames, there may also be conflicted transmission directions in the serving cell and neighboring cell.
Case 2 : Neighbor cell CSI-RS for RRM colliding with serving cell UL symbol/slot

For the RRM measurement with CSI-RS, even when the serving cell and neighboring cell are synchronized in time and use same semi-static DL/UL configuration and same CSI-RS configuration, if CSI-RS for RRM is configured on flexible resource, the CSI-RS measurement in the serving cell can be cancelled by dynamic SFI indicating an UL transmission direction. Therefore, the neighbor cell CSI-RS for RRM may collide with serving cell UL symbol/slot.
To solve the issue in the above cases, one option is to cancel the neighboring cell RRM measurement whenever it collides with the serving cell UL slots/symbols or the flexible slots/symbols overwritten to UL. However, if there is no UL transmission scheduled in these UL or flexible 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 or flexible slots/symbols when it is not scheduled to transmit in UL. If there is no UL data transmission scheduled in the serving cell, the UE can perform neighbor cell RRM measurement. Otherwise, the neighbor cell RRM measurement is then cancelled.  
Proposal 1: In case intra-frequency neighbor cell RRM measurement occasion collides with serving cell UL/flexible symbols, following UE behaviors are defined

· Neighboring cell RRM measurement is allowed to be performed if UE is NOT scheduled to transmit in UL in the serving cell.
· UE cancels the neighboring cell RRM measurement if UE is scheduled to transmit in UL in the serving cell.
3. UE behavior regarding conflicted RRC configurations on flexible symbols
In the flexible slots/symbols, gNB can configure measurements related signals such as CSI-RS, SRS, etc. UE can perform measurements based on the configurations unless the flexible symbols are overwritten to UL. Meanwhile, gNB can also configure the PDCCH monitoring or SR or grant-free transmission occasions on the flexible slots/symbols by RRC. Therefore, there may be conflicted RRC configurations where a flexible slot/symbol is configured for both DL transmission and UL transmission. Such configuration can hardly be considered as error configuration as for low latency traffic, network would configure very frequent PDCCH monitoring or SR/grant-free transmission occasions such that the confliction cannot be avoided. In this case, we should define the UE behavior regarding the conflicted RRC configurations. As TDD gNB cannot transmit and receive simultaneously, defining a clear Following cases can be discussed separately. 
Case 1: When the configured PDCCH monitoring/CSI-RS conflicts with configured PRACH occasion in flexible resource. In this case, prioritize PRACH at least when the PRACH is PDCCH ordered. For simplicity, it could be considered to always prioritize the PRACH transmission occasions when colliding with configured DL transmissions. 
Case 2: When the configured PDCCH monitoring conflicts with configured SR or grant-free transmission in flexible resource. In this case, the UE can have two alternative behaviors:

Alt 1: UE always monitors PDCCH and cancel SR/grant-free transmission. Alternatively, UE could monitor PDCCH only when there is CSS, otherwise UE transmit SR/grant-free and cancel PDCCH monitoring without CSS. Alt 1 prioritizes PDCCH monitoring but would reduce the transmission opportunities for SR/grant-free. 
Alt 2: If SR/grant-free periodicity is longer than X ms/slots (e.g. X = 1slot), and if the PDCCH monitoring periodicity is less than X slot, prioritize SR/grant-free transmission. Otherwise UE monitors PDCCH and cancels SR/grant-free transmission. This is to avoid that SR/grant-free transmission opportunities are always blocked by PDCCH monitoring occasions. 
In this case, Alt 2 is preferred since it can balance the PDCCH monitoring opportunity and the SR/grant-free transmission opportunity. 

Case 3: When the PDCCH monitoring conflicts with other RRC configured UL transmission (besides PRACH/SR/grant-free), for example periodic SRS, PUCCH, etc. The same UE behavior can be applied as in case 2.
Case 4: When the SR/grant-free transmission conflicts with other RRC configured DL reception other than PDCCH and SSB, such as periodic CSI-RS, DL SPS (periodicity longer than 1 ms), etc. In this case, the UE has two alternative behaviors:
Alt 1: Prioritize SR/grant-free transmission.

Alt 2: If the RRC configured DL reception periodicity is longer than X ms/slots (e.g. X = 1slot), and if SR/grant-free transmission periodicity is less than X slot, prioritize RRC configured DL reception, otherwise prioritize SR/grant-free transmission.
Same as in case 2, Alt 2 is preferred since it provides a relative fair opportunity for RRC configured DL reception and SR/grant-free transmission.

Proposal 2: When the configured DL transmission (e.g. PDCCH monitoring) conflicts with configured PRACH occasion in flexible resource, prioritize PRACH. 
Proposal 3: If SR/grant-free periodicity is longer than X ms/slots (e.g. X = 1slot), and if the PDCCH monitoring periodicity is less than X slot, prioritize SR/grant-free transmission, Otherwise UE monitors PDCCH and cancels SR/grant-free transmission.

Proposal 4: If the RRC configured DL reception periodicity is longer than X ms/slots (e.g. X = 1slot), and if SR/grant-free transmission periodicity is less than X slot, prioritize RRC configured DL reception, otherwise prioritize SR/grant-free transmission.
4. Conclusion 

In this contribution, we discussed the UE behavior when the DL/UL assignment is conflicted with the RRM measurement of the neighboring cell, and the UE behavior when DL transmission and UL transmission are configured to the same flexible resource by RRC signaling. The following proposals are given:
Proposal 1: In case intra-frequency neighbor cell RRM measurement occasion collides with serving cell UL/flexible symbols, following UE behaviors are defined

· Neighboring cell RRM measurement is allowed to be performed if UE is NOT scheduled to transmit in UL in the serving cell.

· UE cancels the neighboring cell RRM measurement if UE is scheduled to transmit in UL in the serving cell.

Proposal 2: When the configured DL transmission (e.g. PDCCH monitoring) conflicts with configured PRACH occasion in flexible resource, prioritize PRACH. 
Proposal 3: If SR/grant-free periodicity is longer than X ms/slots (e.g. X = 1slot), and if the PDCCH monitoring periodicity is less than X slot, prioritize SR/grant-free transmission, Otherwise UE monitors PDCCH and cancels SR/grant-free transmission.

Proposal 4: If the RRC configured DL reception periodicity is longer than X ms/slots (e.g. X = 1slot), and if SR/grant-free transmission periodicity is less than X slot, prioritize RRC configured DL reception, otherwise prioritize SR/grant-free transmission.
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