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6.6 NR-LTE co-existence
Refer to R1-1709844 for work plan 
Note relevant RAN plenary contributions: 

RP-172104

RP-172108

R1-1715704
Discussion on the scheduling based solution for the NR-LTE  self-interference
Guangdong OPPO Mobile Telecom

R1-1716339
Handling of harmonics related interference
ZTE, Sanechips

R1-1716334
Remaining issues on NR-LTE co-existence
Intel Corporation

R1-1715712
Remaining issues on LTE/NR coexistence
CATT

Topics for offline discussion during this week:
· Assume that there is no impact on the LTE specifications for non-EN-DC UEs

· Assume that there is no impact on the LTE specifications for any frequency-domain solution 
· At least to support the multi-vendor scenario: 

· Develop details of possible frequency-domain and time-domain solutions

· e.g. do we need to specify support for semi-static configuration of a time domain pattern for half-duplex handling of the harmonic issue?
· What further guidance do we need to give to RAN3 for X2/Xn signalling?
· Can the single-UL tx solutions be reused as-is for the harmonic issue? (e.g. can it achieve half-duplex?)

· Does UE behaviour need to be specified in case of collisions between UL tx and DL rx, or can this be left unspecified? 

· Note that the 2-UL transmission collision case was already handled by RAN plenary

· Is it necessary to specify how it is identified when the problematic interference scenarios arise? 

· In cases where carrier frequencies give rise to harmonic issues, is it assumed that the interference is always present? 

R1-1716696
Offline discussions and proposals on harmonic interference handling
Vivo
Agreement:

· Following Backhaul signalling is specified (enhanced X2 and Xn) to facilitate time-domain and frequency domain based network scheduling solution in case of harmonic interference from UL to DL, send LS to RAN3 to ask them to specify the signalling details:
· Semi-static time pattern indicating intended reception/transmission on an LTE UL carrier and an NR DL carrier on non-overlapping frequencies 
· Semi-static frequency pattern indicating intended reception/transmission on an LTE UL carrier and an NR DL carrier on non-overlapping frequencies 
· These patterns can be at least UE-specific. 

Xueming to prepare a draft LS to RAN3 for review on Thursday - R1-1716697. 
· include examples of granularity required in the patterns (details to be developed offline). 

LS approved in R1-1716698 with the following changes:

To RAN3
RAN1 would like ask RAN3 to specify the above necessary backhaul signalling.  RAN1 recognises that discussion will be needed on the procedure for the signalling and assumes that such discussion will take place in RAN3. 
Discuss further offline: 

· For the EN-DC case, the LTE DL reference HARQ timing can be signalled to the UE when time-domain based network scheduling solution is used; reuse the signalling for single UL Tx operation.
· FFS TDM pattern between an LTE UL carrier and NR DL carrier can be signaled to UE
· If UE is scheduled with simultaneous LTE UL Tx and NR DL Rx, and there is UE self-interference between them due to harmonic issues, down select among following options
· Option 1: UE behaviour is not specified, i.e. up to UE implementation
· Option 2: Specify that UE consider the above scheduling to be error case
· Option 3: Specify the UE behaviour, e.g. channel dropping rule between the Tx and Rx. 
· Specification impacts to non-EN-DC UEs
· No specification impacts for UE configured with LTE only
· FFS specification impacts for UE configured with NR-NR DC
· to be addressed after solutions for EN-DC is finalized.
Power control aspects of the following tdocs are to be treated under agenda item 6.7. 

R1-1716454
Discussion on Remaining Issues of NR-LTE co-existence
China Telecommunications

R1-1716532
NR and LTE coexistence
Nanjing Ericsson Panda Com Ltd

R1-1716252
NR coexistence with eMTC
Sony

R1-1716455
Discussion on design of msg2 for SUL
China Mobile (Suzhou) Software

R1-1715429
Discussion on the remaining issues of LTE-NR DC and UL coexistence
Huawei, HiSilicon

R1-1715904
Remaining issues in NR LTE coexistence
LG Electronics

R1-1716062
On LTE-NR Coexistence
Samsung R&D Institute India

R1-1716113
Remaining issues on single UL transmission
NTT DOCOMO, INC.

R1-1716193
Supporting 2Tx UE and Single UL Transmission in NR
AT&T

R1-1716614
Single UL transmission in LTE-NR DC
Nokia, Nokia Shanghai Bell

R1-1716232
Views on UL sharing of NR and LTE
NEC

R1-1715650
On UE self-interference handling
vivo

Late submission

R1-1716450
NR LTE Coexistence Considerations
Qualcomm Austria RFFE GmbH

Late submission

R1-1716885
WF of joint proposal on SUL
Huawei, HiSilicon, BT Group, CMCC, CATR, China Telecom, China Unicom, Deutsche Telekom, Intel, LGE, MediaTek, Nokia, Nokia Shanghai Bell, NTT DOCOMO, OPPO, Orange, Vivo, Vodafone

Agreement:

· Working Assumption that, an UL carrier can use a subcarrier spacing smaller than the subcarrier spacing of the associated DL carrier, in the following cases:
· The carriers are in different PUCCH groups, or
· The UL carrier is operating in a SUL band combination as defined in RAN4 specifications
· Can be revisited if technical problems (e.g. with scheduling and CSI feedback) are identified and cannot be resolved by RAN1#91. 
· Minimizing specification impact should be the primary consideration in finalising the solution, unless major performance differences exist. 
· An UL carrier can carry UCI for the DL carrier that it supplements
· An UL carrier is scheduled from the DL carrier that it supplements
For further discussion:
· whether SUL has the same cell ID as the associated DL 

· whether SUL can be PCell and/or SCell

· whether all UEs support PUSCH on a different carrier from the SUL carrying UCI
· which combinations of DL/UL SCSs are supported

Objection from QC, but not sustained: 

Qualcomm expressed concern at the possibility of introducing incompatibility with CA from the above. 

R1-1716889
RACH procedure towards SUL carrier
NEC, LGE, vivo

Discuss further until RAN1#90bis. 
R1-1716864
WF on the opportunistic uplink transmision in TDM for single Tx
LG Electronics, Ericsson, Vodafone, Nokia, NSB
