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1. Introduction

In RAN1 #88 meeting, the following agreements for the semi-static DL and UL transmission have been made[1], 
Agreements:
· From UE signaling perspective,

· The higher layer signalling for the semi-static assignment of DL/UL transmission direction for NR can achieve at least the followings

· A periodicity where the configuration applies; 

· FFS: Detailed periodicity set; 

· FFS: how to achieve the signaling of periodicity

· A subset of resources with fixed DL transmission;

· FFS: The subset of resources can be assigned in granularity of slot and/or symbol;

· A subset of resources with fixed UL transmission;

· Resources with fixed UL transmission happens in the ending part of the periodicity is supported;

· FFS: The subset of resources can be assigned in granularity of slot and/or symbol;

· FFS: Other resources not indicated as “fixed UL” or “fixed DL” or “reserved/blank” can be considered as “flexible resource”, where transmission direction can be changed dynamically.

In this contribution, we will further discuss the remaining issues of semi-static DL and UL transmission from UE signalling perspective.
2. Discussion on the semi-static DL and UL transmission
2.1 Periodicity configuration

According to the agreement, a periodicity should be applied for the configuration of semi-static assignment of DL/UL transmission direction for NR. Multiple periodicity candidates are recommended to be supported for different deployment scenarios or different requirements. For example, 0.5 ms periodicity could be used for low latency communication, 1 ms periodicity could be used for self-contained subframe configuration for fast UL/DL switching, 5ms and 10ms periodicity could be applied for macro coverage scenario and for co-existence with LTE TDD. As an extension of self-contain subframe configuration, 2 ms periodicity could also be considered, so that the DL and UL transmit duration is not too short when applied in macro scenarios with coverage requirements.

For detailed periodicity configuration, periodicity may be described in unit of millisecond, slot or OS. For simplification, periodicity could be described in unit of millisecond.
Proposal 1: Periodicity set for the semi-static assignment of DL/UL transmission direction is recommended to at least include {0.5, 1, 2, 5, 10} ms.
2.2 Fixed resource subset configuration

Fixed resource subset within a periodicity could be "fixed UL", "fixed DL" or "reserved/blank". The fixed resource subset could be assigned in granularity of millisecond, slot or symbol, where the granularity could be configured by high layer signalling. Furthermore, the granularity could be linked to periodicity configuration. For example, if the periodicity is configured as 0.5ms, the granularity can be symbol; if the periodicity is configured as 5ms, the granularity could be slot or subframe.

According to the agreements, it is supported that resources with fixed UL transmission happen in the ending part of the periodicity. That means fixed UL resource could be consecutive granularities in the ending part of the periodicity, which should be indicated soon after the periodicity indication.
Proposal 2: The fixed resource subset, including "fixed UL", "fixed DL" or "reserved/blank", could be assigned in granularity of millisecond, slot or symbol, where the granularity could be configured by high layer signalling. Larger periodicity may correspond to coarser granularity, and the exact linkage can be further studied/specified.
2.3 Flexible resource configuration

Other resources not indicated as "fixed UL" or "fixed DL" or "reserved/blank" can be considered as "flexible resource", where transmission direction can be changed dynamically. On a granularity of flexible resource, UE could assume it as DL transmission direction unless obtaining specific indication such as scheduling, HARQ timing, dynamic slot-type indication, etc. 
Moreover, the proportion of resources of "fixed UL" , "fixed DL" , "reserved/blank" and “flexible” could be flexibly configured.
Proposal 3: Other resources not indicated as "fixed UL" or "fixed DL" or "reserved/blank" can be considered as "flexible resource", where transmission direction can be changed dynamically. 

Proposal 4: On a granularity of flexible resource, UE could assume it as DL transmission direction unless obtaining specific indication.

Proposal 5: The proportion of resources of "fixed UL", "fixed DL" , "reserved/blank" and “flexible” could be flexibly configured.
Some examples for the semi-static assignment of DL/UL transmission direction are shown in figure 1.
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Figure 1. Examples for the semi-static assignment of DL/UL transmission direction
3. Conclusions 
In this contribution, signalling for assignment of semi-static DL and UL transmission s are discussed, and the following proposals are made:

Proposal 1: Periodicity set for the semi-static assignment of DL/UL transmission direction is recommended to at least include {0.5, 1, 2, 5, 10} ms.
Proposal 2: The fixed resource subset, including "fixed UL", "fixed DL" or "reserved/blank", could be assigned in granularity of millisecond, slot or symbol, where the granularity could be configured by high layer signalling. Larger periodicity may correspond to coarser granularity, and the exact linkage can be further studied/specified.
Proposal 3: Other resources not indicated as "fixed UL" or "fixed DL" or "reserved/blank" can be considered as "flexible resource", where transmission direction can be changed dynamically. 

Proposal 4: On a granularity of flexible resource, UE could assume it as DL transmission direction unless obtaining specific indication.

Proposal 5: The proportion of resources of "fixed UL", "fixed DL" , "reserved/blank" and “flexible” could be flexibly configured.
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