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1 Background
In R2-2104538, RAN2 sent an LS to RAN1 regarding how to determine the RI bit width for a UE that signals LTE Cat-5 when operating in EN-DC mode. Specifically, the following issue is raised:
RAN2 interpretation is that the RI bit width for a Cat5 UE is NOT affected by the number of MIMO layers it supports in EN-DC mode but only by the network configuration parameter maxLayersMIMO-r10, PBCH antenna ports and the UE category (without suffix), as in the legacy LTE (or simply, according to TS 36.213 only). Since this is specified in RAN1 specifications, RAN2 would like to confirm whether this is correct interpretation to determine whether any clarifications on this are needed in specifications.

In this contribution we present our proposed reply LS to the question above.
2 Discussion
LTE Category 5 was introduced in Rel-8 as a 4-layer single-CC UE with support of UL 64-QAM. Thus, Cat-5 supports ~300Mbps in DL and ~75Mbps in UL: 

	UE Category
	Maximum number of DL-SCH transport block bits received within a TTI (Note 1)
	Maximum number of bits of a DL-SCH transport block received within a TTI
	Total number of soft channel bits
	Maximum number of supported layers for spatial multiplexing in DL

	Category 5
	299552
	149776
	3667200
	4



	Category
	Maximum number of UL-SCH transport block bits transmitted within a TTI
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI
	Support for 64QAM in UL

	Category 5
	75376
	75376
	Yes



It should be noted that Cat-5 is a fallback category only for “super-UE categories”, i.e., DL Cat 14 and DL Cat 17. All relevant practical categories have as fallback Cat-6/7 (which can also achieve the same DL data rates, but with 1 or 2 CCs). Therefore, the practical relevance of signaling Cat-5 in a UE supporting EN-DC is dubious.
Observation 1: Cat-5 is not a fallback category for any DL category except for “super-UE categories” (DL cat 14 and DL cat 7)
If a UE chooses to signal Cat-5 then it means that, when operating in LTE standalone, it shall support 4 layers in a single CC.
When the UE signals an EN-DC band combination, the UE can signal a different number of layers for the LTE leg in that particular band combination. In that case, the eNB shall configure the UE with a corresponding number of layers by maxLayersMIMO-r10 (otherwise the configuration will be beyond the indicated UE capability). If the UE is configured with maxLayersMIMO-r10, the RI determination will follow the corresponding configuration instead of the category: 

	-	The corresponding bit widths for RI feedback for PDSCH transmissions are given by Tables […] which are determined assuming the maximum number of layers as follows: 
-	If the maxLayersMIMO-r10 is configured for the DL cell, the maximum number of layers for subframe operation is determined according to maxLayersMIMO-r10 for the DL cell.
-	...
-	Else,
-	...
-	Otherwise the maximum number of layers is determined according to the minimum of the number of PBCH antenna ports and ue-Category (without suffix).



Observation 2: If a UE signaling Cat-5 does not support 4 LTE layers in an EN-DC band combination, the eNB shall configure the UE with the corresponding maxLayersMIMO-r10 parameter. In this case, the RI bit width determination follows maxLayersMIMO-r10 as per current specification.
In view of the above, it is our understanding that RAN2 interpretation is correct, i.e., the RI bit width for a Cat-5 UE is not affected by the EN-DC configuration/capability directly, only indirectly by the parameter maxLayersMIMO-r10.
Proposal: Confirm RAN2 understanding that the RI bit width is not affected directly by the EN-DC MIMO layers directly, only indirectly through maxLayersMIMO-r10.
	- Endorse the reply LS in Section 3

3 Draft reply LS
RAN1 thanks RAN2 for their LS R2-2104538. RAN1 discussed the issue raised in that document and concluded the following:

· RAN1 confirms that the RI bit width for a Cat5 UE is NOT affected by the number of MIMO layers it supports in EN-DC mode but only by the network configuration parameter maxLayersMIMO-r10, PBCH antenna ports and the UE category (without suffix), as in the legacy LTE (or simply, according to TS 36.213 only)

· A Cat5 UE not supporting 4 layers in the LTE band in an EN-DC band combination shall be configured with maxLayersMIMO-r10 meeting its signaled UE capability.


4 Conclusion
In this contribution we presented our views on the issue of LTE Cat-5 operating in EN-DC. We made the following observations and proposals:
Observation 1: Cat-5 is not a fallback category for any DL category except for “super-UE categories” (DL cat 14 and DL cat 7)
Observation 2: If a UE signaling Cat-5 does not support 4 LTE layers in an EN-DC band combination, the eNB shall configure the UE with the corresponding maxLayersMIMO-r10 parameter. In this case, the RI bit width determination follows maxLayersMIMO-r10 as per current specification.

Proposal: Confirm RAN2 understanding that the RI bit width is not affected directly by the EN-DC MIMO layers directly, only indirectly through maxLayersMIMO-r10.
	- Endorse the reply LS in Section 3
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