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1. Introduction
In RAN4#101-bits-e meeting, necessity of network assistant signaling was discussed, and a way forward was agreed [1]. 
Regarding necessity of network assistant signaling and UE capability signaling for CRS-IM, there are still some issues open, we would like to share our views on the following issues for further discussion:
·  Need of CRS sequence information for LLR weighting
·  LTE channel bandwidth for scenario 2
·  Signalling design when the default NW configuration assumptions are NOT valid
·  Granularity of UE CRS-IM Capability
In this contribution we present our views on necessity of network assistance and UE capability signaling for CRS-IM. 
2. Discussion
2.1 Network Assistance Signaling
Need of CRS sequence information for LLR weighting
Discussion in last meeting from [1] is summarized below:
	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 


[bookmark: _GoBack]In last RAN4 meeting, there were extensive discussions on the need of CRS sequence information for LLR weighting, however there are still one issues left for further discussion, the optional signalling:the maximum number of cell ID information. Firstly, from our understanding, the maximum number of cell ID information is depending on UE location or side conditions. In fact, network assistance signalling doesn’t exactly know which neighbouring cell has the highest interference and signalling infomraiton would be as superset of cell ID signalling if needed in certain area. Based on the side conditions -6dB for cell identification in RRM spec, which is equal to 10*log10(4). Therefore maximum number of cell ID information should be around 4.
Proposal 1: The maximum number of cell ID information is around 4 per frequency layer if neccessary. 
LTE channel bandwidth for scenario 2
The signalling of LTE channel bandwidth for scenario 2 was discussed extensively during the last RAN4 meetings, and the WF [1] is summarized below:
	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.


During the last meeting discussion, some companies thought that the PBCH decoding time will have an affect on RRM timelines. But based on our analysis, if PBCH is configured within the measurement gap, the received PBCH data can buffered to local and continue to decode after the measurement gap for intra-freq or inter-freq measurement or inter-RAT measurement. So PBCH decoding time should have no impact on measurement gap usage. For the test requirement of Scheme #1 and Scheme #2, there is no difference between two schemes. If test has been passed for scenario 2 which is configured by inter-RAT MO and supported PBCH decoding or power difference detection. It’s no necessary to consider NWA signalling for scenario 2. 
Observation 1: There is no difference of test requirement between Scheme #1 and Scheme #2.
Proposal 2: It’s no necessary to consider NWA signaling if test has been passed for scenario 2 which is configured by inter-RAT MO.
Signalling design when the default NW configuration assumptions are NOT valid
In RAN4#101-bits-e meeting the following agreements[1] were made for 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.


In our understanding, there is no problem that NWA signalling is per serving cell under the default NW configuration assumption are NOT valid. The number of interference cells are uncertain if UE is moving. Similar as the maximum number of Cell ID, the maximum number of interfering cell should be around 4 per frequency layer if necessary.
Proposal 3: The maximum number of interfering cell should be around 4 per frequency layer if necessary.
2.2 UE Capability Signaling 
In RAN4#101-bits-e meeting the following agreements were made for 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)


In our understanding, CRS-IM applies to dynamic spectrum sharing (DSS) scenario which overlapping with LTE spectrum. Per UE maybe a good choice for receiver. Option 3 is not only for per UE but also specify the bands which are overlapping with LTE spectrum. Option 3 could be understandable from RAN4 perspective from the LTE-NR coexistence scenario, however this might be not feasible to implement in RAN2. To follow the same logic as Rel-16 eMIMO multiple LTE CRS rate matching cases due to multiple TRP, this should be per band basis.
[image: ]
Proposal 4: To introduce the per band basis for CRS-IM UE capability which is similar as option 3.
3. Conclusion
In this contribution, we have the following proposals for network assistance signaling and UE capability signaling :
Proposal 1: The maximum number of cell ID information is around 4 per frequency layer if neccessary. 
Observation 1: There is no difference of test requirement between Scheme #1 and Scheme #2.
Proposal 2: It’s no necessary to consider NWA signaling if test has been passed for scenario 2 which is configured by inter-RAT MO.
Proposal 3: The maximum number of interfering cell should be around 4 per frequency layer if necessary.
Proposal 4: To introduce the per band basis for CRS-IM UE capability which is similar as option 3.

4. Reference
[1] R4-2203028,“WF on general part and 15kHz NR SCS scenario for CRS-IM receiver”. China Telecom
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