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Discussion
1. Introduction
In the last meeting, for CLI support, baseline CRs for Xn and F1 interfaces were agreed [1][2]. The remaining issues for CLI are listed as follow:
· Whether the intended TDD DL-UL configuration is added to the Neighbor Information NR IE or not
· Whether the number of values in DL-UL transmission periodicity is appropriate or not
In this contribution, we focus on remaining issues and provide our view on them.
2. Discussion
2.1 Adding intended TDD DL-UL configuration to Neighbour Information NR IE
In the last meeting, it is FFS whether the Intended TDD DL-UL Configuration NR IE is included into the Neighbour Information NR IE or not. If included, through Xn Setup or NG-RAN node Configuration Update procedure, the gNB can transmit the intended TDD DL-UL configuration for neighbor cells of cells which it hosts. However, during Xn Setup or NG-RAN node Configuration Update procedure, this configuration provided by neighbor cell information may be redundant. In Figure 1, for example, if gNB A and C perform Xn Setup procedure, gNB A may provide doubly the intended TDD DL-UL configuration of cell A1 to gNB C through neighbor cell information of cell A5 and/or A6. In another example, when the intended TDD DL-UL configuration of cell A5 is updated, it may be transmitted together with the configuration of cell A6 which is neighbor of cell A5. Because this signaling is not performed by updating the intended TDD DL-UL configuration of cell A6, the configuration received by neighbor cell information may be redundant.
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Figure 1. Example for neighboring gNBs
Observation 1: If the intended TDD DL-UL configuration for neighbor cell is transmitted during Xn Setup or NG-RAN node Configuration Update procedure, it may be redundant due to receiving duplicated or unchanged configuration.

In [3], the scenarios to which the CLI mitigation mechanism is applied are denoted as highlighted in yellow:
	…

As observed during study, dynamic DL/UL resource assignments would be more beneficial in indoor hotspot and urban macro scenarios where gNB TX power is rather limited, and ISD is small. During the study, dynamic DL/UL assignment operations offers performance gain in high frequencies such as 4 GHz and 30 GHz. In such frequencies, advanced MIMO techniques can be utilized to mitigate cross-link interference which has not been fully evaluated. 

…


Considering limited gNB TX power and small ISD, we believe the CLI only influences between adjacent cells. In other words, in Figure 1, since cell C2 experiences the CLI by cell A5, A6 and B4, the intended TDD DL-UL configuration of them is necessary to mitigate the CLI, but configuration of cell A1 which is neighbor of cell A5 or A6 is useless.
Observation 2: Since the CLI only influences between adjacent cells, the intended TDD DL-UL configuration provided by neighbor cell information may be unnecessary.
In LTE, for TDD, in order to avoid or reduce inter-cell interference, an eNB transfers the uplink-downlink subframe configuration per cell which it uses (e.g., which subframe is used as downlink or uplink) to its neighbors. This subframe configuration is transmitted using not the Neighbor Information IE but the Served Cell Information IE. The EARFCN is provided by the Neighbor Information IE, but this value does not provide subframe configuration of the neighbor cell. It is because the EARFCN defines the carrier frequency used in a cell for a given direction (UL or DL) in FDD or for both UL and DL directions in TDD [4].
Observation 3: In LTE, the uplink-downlink subframe configuration per cell which an eNB uses is provided using not the Neighbor Information IE but the Served Cell Information IE to its neighbor eNBs in order to avoid or reduce inter-cell interference.
Based on observation 1 to 3, the following proposal is suggested:

Proposal 1: The Intended TDD DL-UL Configuration NR IE should not be included into the Neighbor Information NR IE.
2.2 Number of values in NR DL-UL Transmission Periodicity IE
In the last meeting, the DL-UL transmission periodicity values contained into the intended TDD DL-UL configuration were agreed as follows [1][2]:
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	⸽

	NR DL-UL Transmission Periodicity
	M
	
	ENUMERATED (ms0p5, ms0p625, ms1, ms1p25, ms2, ms2p5, ms3, ms4, ms5, ms10, ms20, ms40, ms60, ms80, ms100, ms120, ms140, ms160, …)
	The periodicity is expressed in the format msXpYZ, and equals X.YZ milliseconds.

	⸽


A part of values such as 0.5, 0.625, 1, 1.25, 2, 2.5, 3, 4, 5 and 10ms is to consider TransmissionPeriodicity and TransmissionPeriodicity-v1530 included into TDD-UL-DL-Config in [5]. The rest is introduced for flexible configuration because the combination result which the gNB aggregates is quite flexible. Considering the RACH configuration, for 20, 40, 80 and 160ms, there is no problem, but for 60, 100, 120 and 140ms, the following problem could happen.
Figure 2 shows the frame structure of a cell when the type of cyclic prefix is normal, and subcarrier spacing and the periodicity of RACH configuration are 15kHz and 40ms respectively.

[image: image2.emf]DDDDF F F F F F UUUU

DDDDF F F F UUUUUU

DDDDDDF F F F F F UU

Pattern 1 

(10ms)

Pattern 2 

(10ms)

RACH configuration (40ms)

NR DL-UL Transmission Periodicity (60ms)

Wrong location for RACH configuration

: One slot

: One symbol


Figure 2. Example of frame structure of a cell
In above figure, the size of each slot within a pattern is 1ms. Except for 6th slot of pattern 1 as shown in blue, the direction of each symbol within all of slots of pattern 1 is the same as demonstrated in Figure 2. 6th slot of pattern 1 has different symbol direction because the RACH configuration is considered. Since the periodicity of RACH configuration has 40ms, each symbol direction of 46th and 86th slots as shown in blue are equal to one of 6th slot. If the intended TDD DL-UL configuration that the DL-UL transmission periodicity is 60ms is transmitted, as illustrated in Figure 2, the receiving gNB can perceive that the slot which reflects the RACH configuration is not 86th slot but 66th slot as shown in red. It is because it does not know the RACH configuration of the gNB which transmits the intended TDD DL-UL configuration. That is, the receiving gNB is aware that 9th and 10th symbols of 66th slot are used as uplink even though the transmitting gNB allocates the resource for downlink at these symbols, which would cause the increase of CLI. This situation could happen in case the periodicity of RACH configuration is more than 40ms. For example, when the periodicity of RACH configuration is 80ms, this situation occurs in case DL-UL transmission periodicity is 60, 100, 120 or 140ms.
Proposal 2: Some values such as 60, 100, 120 and 140ms should be removed in the NR DL-UL Transmission Periodicity IE.
3. Conclusion
In this contribution, we focused on remaining issues and provided our view on them. The following proposals are kindly suggested to RAN3:
Proposal 1: The Intended TDD DL-UL Configuration NR IE should not be included into the Neighbor Information NR IE.
Proposal 2: Some values such as 60, 100, 120 and 140ms should be removed in the NR DL-UL Transmission Periodicity IE.
Proposal 3: It is proposed to agree the CRs proposed in [6] for TS 38.423 and [7] for TS 38.473.
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