3GPP TSG RAN WG1 Meeting #90



                 R1-1712730
Prague, Czech Republic, 21th – 25th August 2017
Agenda Item:
6.1.6
Source:
AT&T
Title:
RAN3 signaling support for LTE-NR coexistence feature
Document for:
Discussion/Approval
1 Introduction
At the last meeting, it was already agreed to support on the Xn interface and enhanced X2 interface messages for LTE-NR coexistence and to send an LS to RAN3:
	Agreements:
· For LTE-NR coexistence in overlapping spectrum, support on the Xn interface and enhanced X2 interface messages 

· FFS details, e.g., SCell ON/OFF, LTE MBSFN subframe configuration, synchronization aspects between LTE and NR, indication of semi-statically reserved resources in frequency domain, Indication of semi-statically reserved resources in time domain, etc.

· For LTE-NR coexistence in adjacent spectrum, support on the Xn interface and enhanced X2 interface messages 

· FFS details, e.g., synchronization aspects between LTE and NR, TDD UL/DL configuration, etc.

· FFS the case of multi-operator scenarios

· Aim to conclude the FFS parts for the above and send an LS to RAN3 in the next meeting



In this contribution, we aim to conclude on the FFS parts in order to send the LS to RAN3 in this meeting.
2 LTE-NR Coexistence in Overlapping Spectrum
LTE-NR coexistence in overlapping spectrum is particularly challenging in the DL due to the legacy control and CRS transmissions of the LTE air interface. NR supports several techniques for this case, among which are LTE-NR coexistence using mini-slots on OFDM symbols not carrying CRS or in MBSFN subframes as well as cell on/off based techniques where SCells are deactivated for LTE UEs thereby allowing to turn off the CRS according to Rel. 12 procedures. Hence, the following has to be coordinated between LTE eNBs and NR gNBs, although not all parameters may be needed in all cases:
· Cell on/off configuration

· MBSFN subframe configuration

· Indication of almost blank subframes where one RAT is muted for data transmissions

RAN1 also agreed that semi-statically reserved resources for forward compatibility can be used to avoid NR transmissions colliding with LTE signals/channels. Hence, these have to be signaled between eNBs and gNBs.
	Agreements:
· NR supports transmissions scheduled in LTE non-MBSFN subframes

· Mini-slots can be scheduled on OFDM symbols not carrying CRS 

· It is expected that NR scheduling and at least semi-statically reserved resources for forward compatibility can be used to avoid NR transmissions colliding with other LTE signals/channels (e.g., LTE PBCH/PSS/SSS, SIB1, LTE PDCCH region, etc.) 


This leads to the following proposal: 

Proposal 1: For LTE-NR coexistence in overlapping spectrum,

· Send an LS to RAN3 to specify on the Xn interface and enhanced X2 interface messages that enable coordination between LTE MCG and NR SCG including
· Cell on/off configuration 
· MBSFN subframe configuration
· Signaling needed for timing synchronization and SFN alignment between LTE and NR
· Indication of semi-statically reserved resources (SRS, PRACH, DRS, PSS/SSS, PBCH, …)
· Indication of almost blank subframes (for subframe level multiplexing, e.g., using mini-slots or DRS/SS block transmissions)

3 LTE-NR Coexistence in Adjacent Spectrum
In case of LTE-NR coexistence in adjacent spectrum, it may suffice to signal the TDD UL/DL configuration leading to our second proposal:
Proposal 2: For LTE-NR coexistence in adjacent spectrum,

· Send an LS to RAN3 to specify on the Xn interface and enhanced X2 interface messages that enable coordination between LTE and NR including
· Signaling needed for timing synchronization and SFN alignment between LTE and NR
· TDD UL/DL configuration

4 Conclusion

In this contribution, we aimed to conclude on the FFS parts in order to send the LS to RAN3 in this meeting. The following is proposed:
Proposal 1: For LTE-NR coexistence in overlapping spectrum,

· Send an LS to RAN3 to specify on the Xn interface and enhanced X2 interface messages that enable coordination between LTE MCG and NR SCG including

· Cell on/off configuration 

· MBSFN subframe configuration

· Signaling needed for timing synchronization and SFN alignment between LTE and NR

· Indication of semi-statically reserved resources (SRS, PRACH, DRS, PSS/SSS, PBCH, …)

· Indication of almost blank subframes (for subframe level multiplexing, e.g., using mini-slots or DRS/SS block transmissions)

Proposal 2: For LTE-NR coexistence in adjacent spectrum,

· Send an LS to RAN3 to specify on the Xn interface and enhanced X2 interface messages that enable coordination between LTE and NR including

· Signaling needed for timing synchronization and SFN alignment between LTE and NR

· TDD UL/DL configuration
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