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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]This document discusses the resource assignment in NR duplexing. In details, UL/DL direction indication and flexible duplex are discussed. This is update of R1-1612230.
Discussion
Flexible duplex
Flexible duplex has been mentioned in RAN/RAN1 meeting but the definition is not so obvious. According to offline discussion, our understanding is flexible duplex could mean following cases 
1) UL and DL usage is flexibly changed in time domain in unpaired band. This is same meaning as dynamic TDD. 
2) UL and DL usage is flexibly changed in time domain in UL carrier in paired band 
3) UL and DL usage is flexibly changed in time domain in DL carrier in paired band 
4) UL and DL can be FDMed in the same unpaired band but not overlapped. 
5) UL and DL can be FDMed in the same UL carrier in paired band but not overlapped. 
6) UL and DL can be FDMed in the same DL carrier in paired band but not overlapped. 

In RAN plenary, following was agreed as scope reduction in RP-162574.
–	PHY layer design on flexible duplex of paired spectrum other than a common PHY layer design  between paired and unpaired spectrum 
•	Note: It is not precluded to have different configurations between flexible duplex of paired spectrum and flexible duplex of unpaired spectrum

Then the discussion can focus 1) as the design based on 1) could simply be used for case 2) and 3) in RAN1 design later. The specific design on 2) and 3) should be de-prioritized. On the other hand, case 4), 5) and 6) are not so precluded as far as the PHY RAN1 layer design perspective depending on how "one carrier" is defined. As commented by offline, 4), 5) and 6) requires the feasibility study on how large the guard is necessary. On the other hand, at the end, it could be just parameters of the operation. Then there is no need of the explicit exclusion. At least the discussion can focus 1) and what is the definition of one carrier.
Proposal 1: The study item can focus on the required functionality to realize dynamic TDD in unpaired band. 

Dynamic TDD deployment scenario in Phase 1

In last meeting following were agreed in duplex agenda item.
	· At least following schemes are identified to be further studied aiming to mitigate cross-link interference with and without the assumption on inter-cell coordination:
· Advanced receiver for interference cancellation/suppression 
· RS design (e.g. symmetric RS) and timing alignment between DL and UL 
· Sensing/measurement scheme (e.g. LBT-like, OTA measurement if any, etc.)
· Power control and coordinated schemes (e.g. coordinated beamforming/scheduling, OTA signalling if any, etc.)
· Link adaptation


Although with and without inter-cell coordination are both mentioned, we think timely finalization of backhaul coordination related to duplex may not be finalized in phase 1 considering the architecture discussion is also on-going for NR i.e. "5G-RAN" or "NR-RAN". Therefore, we don't think the design requires strict/dynamic backhaul coordination (equivalent to X2) is considered for phase 1. The distributed/ isolated cell like deployment scenario should be prioritized in phase 1.
Proposal 2: Not to mandate backhaul coordination for interference management in phase 1. 

Among highlighted technologies for example, advanced receivers, sensing/measurements, power control and coordination schemes, we think ordering of the prioritization is necessary for maximum utilization of limited standardization time. In phase 1, to focus basic functionality is more important and optimization may be considered later. For example, multiple sets of CSI measurements like eIMTA are one of critical function for dynamic TDD. Advanced receiver may be categorized as the optimization after more situations is understood for DL to DL interference advanced receiver in MIMO session. Therefore we propose 
Proposal 3: To focus on some essential technologies like multiple sets of CSI measurements to cancel/suppress cross-link interference in phase 1.Which technologies in addition are essential could be further discussed.

UL/DL direction indication
In LTE, UL/DL direction is common to all UEs in a cell via semi-static signalling or dynamic signalling (in eIMTA). In NR, we propose UL/DL direction can be different among UEs in a cell. This is used in the following scenarios.
1) UL and DL can be FDMed in the same band. In this case, two UEs will have different directions on resource usage in the same symbol.
2) The length of DL-UL gap is determined by (DL maximum propagation delay in a cell) + (RF switching period) + (UL maximum propagation delay in a cell) from gNB perspective. It could be common to all UEs. But as different UEs may have different propagation delays, it is useful to optimize the gap for different UEs in NR. For example, for UE who is not maximum propagation delay like centre of UE, the gap could be reduced. For UE who doesn't transmit UL after DL-UL gap, continuous DL reception is possible during gap period. Or UL transmission could be based on DL reception. Some UL symbols could be punctured if there is some collision with next slot/subframe transmission/reception. But for any case, it is not necessary that DL-UL gap period is common to all DL-UL switching occurrence. The period can be different by slot by slot depending on the scheduled UE. This is like UE-specific DL-UL gap. In this case, it may also include case 1) from gNB perspective.
On the other hand, to allow group-specific UL/DL direction may also be useful to reduce signalling overhead. So overall considering the two cases, the two approaches, namely UL/DL direction indication by group specific or UE specific should be supported. In [2], we propose to have subcell, where group specific search space is shared among UEs. In subcell, "PCFICH like signalling" is shared. We propose group specific UL/DL direction could be indicated by PCFICH like signalling. When group specific signalling is unreliable like eICIC condition, the direction is indicated by UE specific signalling.
The direction indication could be to indicate the period of DL only. UE may not be required to know uplink except UE is explicitly indicated to transmit UL. 
Proposal 4: UL/DL direction indication by group specific and UE specific should be supported.



Conclusion
This document discussed synchronization signal and DL broadcast signal.
Proposal 1: The study item can focus on the required functionality to realize dynamic TDD in unpaired band. 
Proposal 2: Not to mandate backhaul coordination for interference management in phase 1.
Proposal 3: To focus on some essential technologies like multiple sets of CSI measurements to cancel/suppress cross-link interference in phase 1. Which technologies in addition are essential could be further discussed. 
Proposal 4: UL/DL direction indication by group specific and UE specific should be supported.

Reference
[1] RP-161914, Outcome from prioritization discussion for New Radio Access Technology SI, Drafting group
[2]	R1-1612228, Proposal of subcell, Panasonic
4

3
3GPP
