
3GPP TSG RAN WG1 NR Ad-Hoc Meeting

R1- 1700214
Spokane, USA, 16th - 20th January 2017
Source:
CATT

Title:
Adjacent channel co-existence of NR and LTE in unpaired spectrum
Agenda Item:
5.1.9
Document for:
Discussion
1 Introduction
In RAN1#87, the following agreements were reached on LTE-NR adjacent channel co-existence [1]:
Agreements:

· For adjacent channel/band operation of NR and LTE in the unpaired spectrum
· Design at least one semi-statically assigned DL/UL transmission direction configuration for NR that avoids DL/UL interference with at least one LTE TDD DL/UL configuration and special subframe configuration

· This does not preclude at most one semi-statically DL/UL transmission direction configuration in NR specification

· Note: DL/UL interference also can be avoided by using dynamically assigned DL/UL transmission direction in some cases

· FFS: Backhaul signaling between NR and LTE for interference coordination

· FFS: Other mechanisms 
In this contribution, we further discuss the adjacent channel co-existence of NR and LTE in unpaired spectrum  
2 Discussion  
LTE-TDD supports seven DL/UL configurations that can be semi-statically configured by SIB-1, as shown in the following table from TS36.211 [2]. In the seven configurations, {#0,#1,#2,#6} are DL/UL configurations with 5ms switching point periodicity, {#3,#4,#5} are with 10ms switching point periodicity. 
In the field deployment of LTE-TDD, DL/UL configurations #1 and #2 are typically used. DL/UL configuration #0 is beneficial for eIMTA (UL heavy) and some network energy saving use cases. DL/UL configurations {#3,#4,#5}would potentially be used for eIMTA (DL heavy) and eMBMS use cases. The DL/UL configuration #6 is however not deployed, yet the use case is not clear. 
Given the above observations, it is proposed that NR-TDD design should support adjacent channel co-existence efficiently with LTE-TDD DL/UL configuration {#0,#1,#2,#3,#4,#5}.
Table 4.2-2 [2]: Uplink-downlink configurations 
	Uplink-downlink 

configuration
	Downlink-to-Uplink 

Switch-point periodicity
	Subframe number

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

	1
	5 ms
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	2
	5 ms
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	3
	10 ms
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	4
	10 ms
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	5
	10 ms
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	6
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D


Proposal 1: In the design of NR-TDD semi-static DL/UL transmission direction configurations, the adjacent channel co-existence with LTE-TDD DL/UL configuration {#0,#1,#2,#3,#4,#5} should be supported. 
LTE-TDD Rel-14 supports eleven special subframe configuration, depends on the deployment scenario (cell size, neighbor cell DL-UL interference level) and the desired UL capacity, a proper special subframe configuration can be chosen. Therefore it is preferable that NR-TDD design can support adjacent channel co-existence with all existing LTE-TDD special subframe configurations. A bi-directional slot type as proposed in [3] may be used for such adjacent channel co-existence. To enable the efficient co-existence with all existing LTE-TDD special subframe configurations, the design of bi-direction slot type should support a symbol level granularity in DL/GP/UL partitioning. 
Proposal 2: Symbol level granularity in DL/GP/UL partitioning should be supported for NR bi-direction slot.  
3 Conclusions

In this contribution, we discussed the adjacent channel co-existence of NR and LTE in unpaired spectrum. Following are proposed in NR-TDD design to enable an efficient adjacent channel co-existence with LTE-TDD.

Proposal 1: In the design of NR-TDD semi-static DL/UL transmission direction configurations, the adjacent channel co-existence with LTE-TDD DL/UL configuration {#0,#1,#2,#3,#4,#5} should be supported. 

Proposal 2: Symbol level granularity in DL/GP/UL partitioning should be supported for NR bi-direction slot.  
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