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Introduction
In LTE, the TDD UL-DL frame structure is configured by system information and is applied for all UEs, which is kind of static configuration. In NR, RAN1 introduced the semi-static frame structure configuration, which includes cell specific and UE specific configurations. For cell-specific configuration, one or two sets of TDD-UL-DL-ConfigurationCommon can be configured, and the periodicity of the two sets can be different, however, only one set of TDD-UL-DL-ConfigDedicated can be configured via UE specific signaling, in this contribution, we discussed the problem of the current configuration structure in latest 38.331 and provided some alternative solutions. 

The relevant RAN1 agreements are provided in Annex. 

Discussion
In the current 38.331, for TDD-UL-DL frame configuration, the following three structures can be configured by network, and the configuration framework is shown in Figure 1:

TDD-UL-DL-ConfigurationCommon
TDD-UL-DL-ConfigurationCommon2
TDD-UL-DL-ConfigDedicated
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Figure1 TDD-UL-DL-Config structure in 38.331

For the usage of above parameters, based on RAN1 agreements and RAN1 spec TS38.221 section 11.1,  the two set of common TDD-UL-DL-Config can be configured with two different periodicities, and the corresponding parameters are independently configured, in addition, if UE receives the TDD-UL-DLConfigDedicated configuration then UE will override the “unknown” state of common configuration, and as described in 38.211 either common set or common set2 can be override by dedicated configuration.  

However, due to the asymmetric configuration structure(i.e. 2 common and 1 dedicate), and lack of any explicit association indication between dedicate and common, when the slot indexes provided by dedicate configuration are within the “unknown” part of both common set and common set2, from UE’s perspective, there are three kinds of understanding when performing “override” execution(see Figure2):

Only override TDD-UL-DL-Common set;

Only override TDD-UL-DL-Common set2;

Override both TDD-UL-DL-Common set1 and set2.
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Figure2 Possible UE behaviour upon receiving 2 common and 1 dedicate configurations

Therefore, considering the above possible executions, problem will occur if network and UE have different understanding.

Observation 
In current ASN.1, it’s unclear which common tdd-UL-DL-Config set is override by the configured dedicated tdd-UL-DLConfig, and problem will occur if network and UE have different understanding. 

In order to solve this problem, following alternative solutions can be taken into consideration(see Figure3):

Solution1: Introduce an indication in TDD-UL-DL-ConfigDedicated to indicate the associated common configuration, the value range can be “ENUMERATED{common, common2, both}”
Solution2: Introduce another paralleled TDD-UL-DL-ConfigDedicated2 structure which associated to common set2 configuration. 
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Figure 3 Illustration of solution1 and solution2

Corresponding CRs[1][2] are provided for solution1 and 2, so we propose:

Proposal 
RAN2 is kindly asked to discuss and make a decision:

If solution1 is adopted, the corresponding CR is provided in R2-1804386;

If solution2 is adopted, the corresponding CR is provided in R2-1804387

Conclusion and proposals

RAN2 is kindly asked to discuss and adopt the following proposal:

Observation 
In current ASN.1, it’s unclear which common tdd-UL-DL-Config set is override by the configured dedicated tdd-UL-DLConfig, and problem will occur if network and UE have different understanding. 

Proposal 
RAN2 is kindly asked to discuss and make a decision:

If solution1 is adopted, the corresponding CR is provided in R2-1804386;

If solution2 is adopted, the corresponding CR is provided in R2-1804387
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Annex
Previous agreements in RAN1
Agreements:（AH3）
For semi-static DL/UL assignment 

Cell-specific RRC configuration (SIB) + additionally UE-specific RRC configuration

UE-specific RRC configuration only overwrites the “unknown” state of the cell-specific RRC configuration
Agreements:(90bis)
For the cell-specific higher layer signalling on semi-static DL/UL assignment, the transmission indication is in pattern of DL-unknown-UL. The signaling include: 

For DL resources indication, the signaling include:

Number of full DL slot(s) (x1) at the beginning of the period. Values for x1 include {0,1,…, (Number of slots in a UL-DL switching periodicity)}
Number of DL symbol(s) follow the full DL slots (x2). Values for x2 include {0,1,…, 13}

For UL resource indication, the signaling include:

Number of full UL slot(s) (y1) at the end of the period. Values for y1 include {0,1,…, (Number of slots in a UL-DL switching periodicity)}
Number of UL symbol(s) (y2) preceeds full UL slots. Values for y2 include {0,1,…, 13}
The resource(s) in a period between DL and UL segments are unknown resources.

FFS The UE does not receive and not transmit on ‘Unknown’ resources in cell-specific higher layer signalling if not otherwise indicated.

Agreements:(90bis)
For the UE-specific higher layer signalling on semi-static DL/UL assignment, 

The signaling includes the indication as per slot basis, the signalling includes:

Number of DL symbol(s) (y3) in the beginning of slot No.x3

Values for x3 include {1,…, (Number of slots in a UL-DL switching periodicity)}
Values for y3 include {0,1,…,13,14}
Number of UL symbol(s) (y4) in end of slot No.x4

Values for x4 include {1,…, (Number of slots in a UL-DL switching periodicity)}
Values for y4 include {0,1,…,13,14}
The resource(s) in a slot without DL/UL indication are unknown resource(s).

FFS the UE does not receive and not transmit on ‘Unknown’ resources in UE-specific higher layer signalling if not otherwise indicated.

FFS At most single DL/UL switching point exists in a UL-DL switching periodicity.

Agreements:(91)
A reference SCS is signaled together with cell-specific DL/UL assignment link configured period in ms and configurated pattern (x1,x2,y1,y2) is slots/symbols

For Rel 15, the same reference SCS is applied to UE-specific DL/UL assignment link configured period in ms and  configurated pattern (x3,x4,y3,y4) is slots/symbols

Agreements(91):

For the cell-specific RRC configuration of the semi-static DL/UL assignment,
Add additional periodicity 0.625ms (for 120KHz SCS only), 1.25ms (for >=60KHz SCS), and 2.5ms (for >=30KHz SCS)

Also support 2 concatenated DL-unknown-UL periodicity
Add 1 bit in semi-static DL/UL assignment to indicate if the second periodicity is included

The two periodicities form X ms + Y ms total periodicity, where X, and Y are from {0.5, 0.625, 1, 1.25, 2, 2.5, 5, 10} ms

When two perodicities are included, the corresponding parameters are independently configured.

Note: it will be discussed to preclude some combinations (no additional higher-layer impact)

Agreements(92):
When the cell-specific DL/UL configuration is configured, no explicit offset is provided for the starting slot of the configured period, but the first slot of each even radio frame should be a starting slot of the configured cell-specific DL/UL pattern

Agreements(92):
Restrict the combined periodicity for cell-specific DL/UL assignment to such that 20ms is a multiple of the combined periodicity
1
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