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0. Background
WFs approved in the previous meetings:
[1]	R4-2108662, WF on CRS interference handling in scenarios with overlapping spectrum for LTE and NR, RAN4 #99e.
[2]	R4-2115740, WF on CRS interference handling in scenarios with overlapping spectrum for LTE and NR, RAN4 #100e.
[3]	R4-2120705, WF on CRS-IM receiver in scenarios with overlapping spectrum for LTE and NR, RAN4 #101e.
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1. WF on receiver assumptions for CRS-IM
Implementation details for LLR weighting
Leave the following options to UE implementation if no simulation result mis-alignment due to this issue:
· Option 1: Adopt CRS power into MMSE-IRC equalization processing
· Option 2: Direct scaling of LLR without equalization processing involved

Handling of colliding of the 2nd DM-RS symbol #11 in serving cell with CRS symbol #11 in neighbouring cell for scenario 2 with LLR weighting
Leave the following options to UE implementation if no simulation result mis-alignment due to this issue:
· Option 1: Not use DMRS REs for Ruu estimation which are overlapping with CRS REs
· Option 2: Use all DMRSs for Ruu estimation

2. WF on Signalling aspects for CRS-IM
2.1. Network Assistance Signalling 
General agreement for NWA signalling of CRS-IM receiver
· RRC based NWA signalling shall be introduced. The details up to RAN2 with necessary input from RAN4.

General
[bookmark: _GoBack]CRS-IM requirements are not applicable if the default configuration is not valid and NWA signalling is not provided.

Need of CRS sequence information for LLR weighting
· Not restrict UE implementation, CRS sequence not needed from baseline receiver assumption for defining RAN4 minimum performance requirements
· By default, Cell ID information is not needed from RAN4 performance requirements aspect; Cell ID can be included into NWA signalling as optional. 
· FFS the maximum number of cell ID information 

Whether UE needs to be indicated the CRS port number
· From RAN4 minimum performance requirements aspect, UE follow below default assumption without blind detection as baseline assumption 
· 4 CRS ports for scenario 2
· Aligned with serving cell for scenario 1  
· By default, number of CRS ports no need to be informed via signalling with following default assumption from RAN4 performance requirements aspect
· Number of CRS ports information can be included into NWA signalling (optional)

v-shift information
· The baseline assumption: No need to introduce NWA signaling for v-shift information

LTE cell presence and carrier frequency for scenario 2
· From RAN4 minimum performance requirements aspect, it’s not required to blind detect LTE carrier frequency information for CRS-IM receiver baseline assumption. 
· The information can be awared by following possible ways:
· For scenario 2, inter-RAT MO configuration information (LTE cell presence and carrier frequency) can be utilized to perform CRS-IM if configured by NW. 
· LTE cell carrier frequency information can be informed to UE by NWA signalling for scenario 2 (optional)
· If such information not conveyed to UE, UE not expected to enable CRS-IM receiver. 

LTE channel bandwidth for scenario 2
Option 1:
· For scenario 2, LTE channel bandwidth information can be awared by following possible ways:
· With inter-RAT MO configured, 1) UE can use PBCH decoding to obtain channel bandwidth information for CRS-IM if PBCH is within the configured measurement gap, or 2) UE can use power difference detection to obtain channel bandwidth information
· LTE channel bandwidth information can be informed to UE by NWA signalling (optional)
· For UE not capable of obtaining LTE CBW information by PBCH decoding and/or power detection, NWA signalling on LTE CBW is needed to perform CRS-IM.
· Separate capability will be introduced for UE capable of performing CRS-IM in scenario 2 without the above new NWA signalling on LTE channel bandwidth.
· If such information not conveyed to UE, UE is not expected to perform CRS-IM appropriately.
· In the next meeting, discuss whether the test requirement for the following schemes can be the same:
· Scheme #1: CRS-IM with Inter-RAT MO configured and perform PBCH decoding and/or power difference detection
· Scheme #2: CRS-IM with NWA signaling
· Further discuss the following test setup for scenario 2 in the next meeting:
· Option 1: Define one set of test setup with both Inter-RAT MO and the new NMA signaling configured by the network
· Option 2: Define 2 sets of test setup: 1) Only Inter-RAT MO is configured, and; 2) Only the new NWA signaling is configured.
· FFS the applicability of the 2 sets of test setup 
· Option 3: Define one set of test setup: Only the new NWA signaling is configured.
Other options are not precluded.


Signalling design when the default NW configuration assumptions are NOT valid
· The signalling (when the default NW configuration assumptions are NOT valid) is [per serving cell], and further discuss the maximum number of interference cells can be signalled.
Note: Here the default NW configuration assumptions only include the following assumptions agreed in the last meeting:
· no CRS muting, 
· MBSFN configuration same as serving cell for scenario 1; NO MBSFN configuration for scenario 2
· Channel bandwidth and centre frequency aligned for the serving and neighbouring cells for scenario 1
· All the above parameters are optional and only to be signalled when the default assumption is not valid.
· Note: the details of optional NWA signalling agreed in this meeting are to be discussed in the next meeting.

Blind detection when the default NW configuration assumptions are NOT valid
· Not expect UE blind detection of the following NW configurations
· Scenario 1: CRS muting, MBSFN configuration and LTE channel bandwidth/center frequency
· Scenario 2: CRS muting and MBSFN configuration

2.2. UE Capability Signaling 
Granularity of UE CRS-IM Capability
· Option 1: Introduce granularity of per CC, per band, per band combination (per Feature Set per CC)
· Option 2: Introduce granularity of per UE 
· Option 3: Introduce granularity of per UE, but only applicable for the bands that are overlapping with LTE spectrum
· Option 4: Introduce granularity of per band, per band combination (per Feature Set)

Applicability of UE CRS-IM Capability
· For 15kHz SCS:
· Option 1: FR1 only, no FDD/TDD difference
· Option 2: UE capabilities are applicable whenever they are signaled
· For scenario 1 and 2:
· Option 1: Further discuss whether to introduce single or separate features for Scenario 1 and Scenario 2 
· Option 2: Not to differentiate Scenario 1 and Scenario 2 with 15kHz


3. WF on Test setup for 15 kHz SCS scenario
PDSCH loading level
· Option 1: Add one of the combinations below that achieves about 1dB performance gain over the reference scheme
· Loading 30 %, INR 1 = 9.69 dB, INR 2 = 3.7 dB
· Loading 40 %, INR 1 = 8.79 dB, INR 2 = 2.7 dB
· Loading 50 %, INR 1 = 8.36 dB, INR 2 = 1.7 dB
· Option 2: Only consider 20% PDSCH loading level
· Option 3: Consider 30% interference PDSCH loading for Scenario 1 and 20% interference PDSCH loading for Scenario 2
· Option 4: Also include 80% loading
· Option 5: Further check 30% loading level
· Option 6: Either 30% or 20%

Interference power level
· Option 1: Add one of the combinations below that achieves about 1dB performance gain over the reference scheme
· Loading 30 %, INR 1 = 9.69 dB, INR 2 = 3.7 dB
· Loading 40 %, INR 1 = 8.79 dB, INR 2 = 2.7 dB
· Loading 50 %, INR 1 = 8.36 dB, INR 2 = 1.7 dB
· Option 2: Only consider INR1 = 10.45 dB and INR2 = 4.6 dB 
· Option 3: Only consider INR1 = 10.45 dB and INR2 = 4.6 dB in case of 20% interference PDSCH loading 
· Option 4: 30% PDSCH loading and INR 1 = 9.69 dB, INR 2 = 3.7 dB for Scenario 1 and 20% interference PDSCH loading and INR1 = 10.45 dB and INR2 = 4.6 dB for Scenario 2

Tx antenna and LTE CRS port number
· Option 1: Only cover 4 CRS ports
· Option 2: Cover 2 and 4 for CRS ports
· Option 2A: Consider 2 CRS ports for Scenario 1 and 4 CRS ports for Scenario 2
· Option 2B: Use different CRS port number in the tests with different INR levels
· Option 3: Only cover 2 CRS ports (Nokia)

