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1. Introduction 
In RAN4#101-e CRS interference mitigation in NR was discussed and way forwards [1] and [2] were agreed. In this contribution we present our views on network assistance signaling and test setup for CRS-IM requirements. 
2. Discussion
The agreements in [1] related to 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.

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)
· CRS-IM requirements are not applicable if the default configuration is not valid and NWA signalling is not provided.

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. 

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.
· CRS-IM requirements are not applicable if the default configuration is not valid and NWA signalling is not provided.

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




One of the open issues for NWA signalling was v-shift information. The baseline assumption was agreed as that no v-shift information is needed for CRS-IM. The UE needs to know the v-shift information to know which REs are affected by CRS interference. The UE can get this information from NWA signalling or via additional power-based detection. Many of the other parameters needed for CRS-IM are based on optional NWA, default configuration or UE detection. Hence, v-shift information can also be a candidate for NWA signalling. Like other signalling parameters this can also be optional.  
Proposal #1: Introduce v-shift information as part of NWA signalling.

Based on the agreements for NWA signalling some aspects of test setup were FFS in [1]. In scenario 2 we have 2 cases where UE can be indicated parameters by NWA signalling or relies on inter-RAT measurements:
· LTE presence and carrier frequency in scenario 2
· LTE channel bandwidth in scenario 2
· With separate UE capability for measurement in inter-RAT MO
The test setup for scenario 2 needs to be discussed. Enabling inter-RAT MO during a test would need separate handling as typically in demodulation requirements inter-RAT MO is not configured.  
Observation #1: Demodulation requirements typically do not have inter-RAT MO configured.
Additional open issues related to test setup and NWA signalling:
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.
For the test requirement for 2 schemes with NWA signalling and with inter-RAT MO, we don’t think the same requirements can be applicable. Firstly, the max TP would be different between the 2 cases as inter-RAT MO would result in some unavailable subframes for PDSCH transmission. It is not clear how the result of inter-RAT measurement can be modelled in the simulation results provided by companies since the simulations would be run without inter-RAT measurements in the first place. Also, any detection errors would not be accounted for in the simulation results if we introduce requirements with inter-RAT MO. 
Observation #2: Max TP would be different between test cases with and without inter-RAT MO
Observation #3: Impact of errors in detection of parameters with inter-RAT measurement may not be accounted for in simulation results.
Based on these observations we don’t think the simulation results and requirements can be the same for with NWA signalling and with UE detection of parameters based on inter-RAT measurements.
Observation #4: Test requirements for schemes with NWA signalling and with detection of parameters by inter-RAT measurements cannot be the same. 
For the test setup for scenario 2, we don’t support introducing two sets of requirements and two test setups for with NWA signalling and with inter-RAT measurements. We should only introduce requirements with NWA signalling configured.
Proposal #2: Define one test setup for requirement in scenario 2 with NWA signalling configured. 

Since some parameters are known to the UE either by inter-RAT MO or by NWA signalling, we recommend that for at least RAN4 requirements these parameters are indicated by NWA signalling. The parameters configured by NWA signalling at least for RAN4 requirements are:
· LTE presence and carrier frequency in scenario 2
· LTE channel bandwidth in scenario 2
Proposal #3: Introduce NWA signalling for the following parameters at least for RAN4 requirements in scenario 2: (1) LTE presence, (2) LTE carrier frequency, (3) LTE channel bandwidth. 

3. Conclusion
In this paper, we provide our views on network assistance signaling and test setup for CRS-IM requirements. Our observations and proposals are captured below:
Proposal #1: Introduce v-shift information as part of NWA signalling.
Observation #1: Demodulation requirements typically do not have inter-RAT MO configured.
Observation #2: Max TP would be different between test cases with and without inter-RAT MO
Observation #3: Impact of errors in detection of parameters with inter-RAT measurement may not be accounted for in simulation results.
Observation #4: Test requirements for schemes with NWA signalling and with detection of parameters by inter-RAT measurements cannot be the same. 
Proposal #2: Define one test setup for requirement in scenario 2 with NWA signalling configured. 
Proposal #3: Introduce NWA signalling for the following parameters at least for RAN4 requirements in scenario 2: (1) LTE presence, (2) LTE carrier frequency, (3) LTE channel bandwidth. 
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