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	Reason for change:
	RAN4 has agreed to add optional CRS-IM and CCH-IM functionality for rel-15 DL CAT 1bis and DL CAT M2 UE through LS R4-1811385. The new capability signaling needs to be added in 36.306.
From the description of the LS, the following 7 new features are added for rel-15 DL CAT 1bis and DL CAT M2 UEs:

· CRS-IM with 2 CRS antenna ports for PDSCH for UE Category 1bis with 1 receiver antenna port
· CRS-IM with 4 CRS antenna ports for PDSCH for UE Category 1bis with 1 receiver antenna port 
· CRS-IM with 2 CRS antenna ports for PDSCH for UE Category M2 with 1 receiver antenna port 
· CRS-IM with 4 CRS antenna ports for PDSCH for UE Category M2 with 1 receiver antenna port 2
· Enhanced downlink control channel interference mitigation Type A receiver for 2 CRS antenna ports for UE Category 1bis with 1 receiver antenna port 
· Enhanced downlink control channel interference mitigation Type A receiver for 4 CRS antenna ports for UE Category 1bis with 1 receiver antenna port 
· Enhanced downlink control channel interference mitigation Type A receiver for 2 CRS antenna ports for for UE Category M2 with 1 receiver antenna port 
Even when we have 7 different features, based on the grouping from LS, the NW actions for the feature 1 to 4 is the same, similarly for the feature 5 to 7, the NW actions would be the same. 

It is also stated in the LS that there is no need for new signaling, but the existing signaling using crs-InterfMitigationTM1toTM9-r13 and cch-InterfMitigation-RefRecTypeA-r13 can be reused.
But if we follow the guidance from RAN4 LS by reusing the existing fields crs-InterfMitigationTM1toTM9-r13 and cch-InterfMitigation-RefRecTypeA-r13, there would be an inter-operability issue in the cases where the NW does not implement this CR, while the UE does. In such cases, CAT 1bis or M2 UEs start reporting the legacy IEs crs-InterfMitigationTM1toTM9-r13 or cch-InterfMitigation-RefRecTypeA-r13 to report the new features, while the legacy NW does not expect this and can consider that the reporting UEs are not following the spec.



	
	

	Summary of change:
	Two new fields crs-InterfMitigationTM1-toTM9-OneRX-Port-r15 and cch-InterfMitigation-RefRecTypeA-OneRX-Port-r15 are created to reflect the new rel-15 capabilities for CAT 1bis and CAT M2 UEs. 

CAT 1bis or CAT M2 UEs which support any of the features 1 to 4 can use the IE crs-InterfMitigationTM1toTM9OneRX-Port-r15 to inform this and for CAT 1bis or CAT M2 UEs which support any of the features  5 to 7, can use the IE cch-InterfMitigation-RefRecTypeA-OneRX-Port-r15 to inform this.  

Impact Analysis

Impacted functionality

· UE Capability reporting 

Inter-operability
· If the NW implements this CR while the UE does not, there is no inter-operability issue. 
· If the NW does not implement this CR while the UE does, there is no inter-operability issue. 



	
	

	Consequences if not approved:
	The specification does not allow the reporting of the support of new rel-15 CRS-IM and CCH-IM for CAT 1bis and CAT M2 UEs.
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4.3.4
Physical layer parameters

<<skipped irrelevant parts>>
4.3.4.176
pusch-SPS-MultiConfigSubslot-r15

This field indicates the number of multiple SPS configurations of subslot PUSCH for each serving cell. This field is only applicable for UEs supporting FDD. A UE indicating support of pusch-SPS-MultiConfigSubslot-r15 shall also indicate support of pusch-SPS-SubslotRepPCell-r15, pusch-SPS-SubslotRepPSCell-r15 or pusch-SPS-SubslotRepSCell-r15.
4.3.4.x
crs-InterfMitigationTM1-toTM9-OneRX-Port-r15
1) The field defines whether the DL Category 1bis UE or the DL Category M2 UE supports any of the below CRS interference mitigation (CRS-IM) features while operating in the following transmission modes (TM): TM 1, TM 2, …, TM 8 and TM 9. CRS-IM with 2 CRS antenna ports for PDSCH with 1 receiver antenna port (as specified in the TS 36.101 [6])
2) CRS-IM with 4 CRS antenna ports for PDSCH with 1 receiver antenna port (as specified in the TS 36.101 [6])
The UE shall not include the field if it does not support CRS IM in TMs 1-9. 
4.3.4.y
cch-InterfMitigation-RefRecTypeA-OneRX-Port-r15
The field defines whether the DL Category 1bis UE or DL Category M2 UE supports Type A downlink control channel interference mitigation receiver "LMMSE-IRC + CRS-IC" for PDCCH/PCFICH/PHICH/EPDCCH receive processing (Enhanced downlink control channel performance requirements Type A in the TS 36.101 [6]).

For DL Category 1bis UE, if this field is present, the UE supports any of the following features:

1) Enhanced downlink control channel interference mitigation Type A receiver for 2 CRS antenna ports with 1 receiver antenna port (as specified in the TS 36.101 [6]) 
2) Enhanced downlink control channel interference mitigation Type A receiver for 4 CRS antenna ports with 1 receiver antenna port (as specified in the TS 36.101 [6])
For DL Category M2 UE, if this field is present, the UE supports the following feature:
1) Enhanced downlink control channel interference mitigation Type A receiver for 2 CRS antenna ports with 1 receiver antenna port (as specified in the TS 36.101 [6]) 
<<End of change>>

