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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
A discussion Email thread has been sent out to RAN drafts Email reflector entitled “UE capabilities of LTE features for Rel-15 NR-LTE dual mode UEs” in Aug. 24th in which the following features were proposed to set to mandatory:
	Feature name
	Release
	Current UE capability status
	Proposal

	Transmission mode 9 (TM9 )
	Rel-10
	TDD: Mandatory with FGI
FDD with 4 Tx port: Mandatory with FGI
FDD with 8 port: optional with capability bit
	Set FGI bits to ‘1’, for TDD TM9, and for FDD TM9 with 4Tx
The capability bit  for FDD TM9 with 8Tx is mandated to set to 1

	DL 4Rx/4layers
	Rel-10
	Per band per band combination capability
	Set to ‘1’ for selected bands

	UL Tx antenna switch including SRS Tx switch
	Rel-8
	Optional with capability bit
	Set to ‘1’


In this paper, we give our opinions for the feature “DL 4Rx/4Layers” and “UL Tx antenna switch including SRS Tx switch” and propose to keep them as optional.
2. Discussion
DL 4Rx/4Layers
For “DL 4Rx/4Layers”, in LTE it is currently per-band combination capability. This is designed to be an enhanced feature for LTE and is now supported in certain bands for high-end product. In NR, 4Rx is a mandatory feature with capability signaling for band n7, n38, n41, n77, n78, and n79, and 4 layer MIMO is mandatory with capability for these bands for single CC operation. 
Based on above current status, it is then proposed by company that for LTE/NR dual mode UE, 4Rx should be mandatory support for LTE on the frequency bands where 4Rx is currently mandated for NR, for example LTE band 41/NR band n41. Such proposal is based on the assumption that single RF receiver branch would naturally cover both LTE and NR in the same frequency band.  However, this assumption could be over optimistic. 
Even for NR band and corresponding reframed LTE band, sharing receiver chain is not necessarily possible even for LTE/NR dual mode UEs (i.e. without requiring simultaneous LTE/NR operation). Considering a great difference exists between NR and LTE signal characteristics and also different requirements, UE design for early 5G deployment would be implemented with separate RF chains for LTE band 41 and NR band n41. Under the assumption of separate RF chain design, mandatory support for 4Rx in LTE would bring significant complexity, cost and power consumption for UE. 
Furthermore, if we consider EN-DC UEs or any type of UEs which require simultaneous operation in NR and LTE at the UE, mandating 4Rx at both LTE and NR would be much more problematic for the shared RF chain due to larger bandwidth, potential sensitivity degradation, etc. In case of separate RF chain design, mandating 4Rx at LTE would bring additional UE complexity, cost and power consumption for UE. 
Observation 1: Mandating LTE 4Rx for LTE/NR dual mode UEs (i.e. without requiring simultaneous LTE/NR operation) brings significant UE complexity, cost and power consumption for UEs for early 5G deployment. 
Observation 2: Mandating LTE 4Rx for EN-DC UEs or any type of UEs which require simultaneous operation in NR and LTE would cause challenge for shared RF chain design, and would bring additional UE complexity, cost and power consumption for separate RF chain design. 
Proposal 1: Keep LTE feature “DL 4Rx/4Layers” as optional.
UL Tx antenna switch including SRS Tx switch
Similarly as the discussion above, this feature is challenge would also add UE complexity, cost and insertion loss at least for UE design with separate RF chains. In addition, the mandatory/optional support of SRS Tx switching is still under discussion in RAN1/4. 
[bookmark: OLE_LINK98][bookmark: OLE_LINK99][bookmark: OLE_LINK188][bookmark: OLE_LINK189]Proposal 2: Keep LTE feature “UL Tx antenna switch including SRS Tx switch” as optional.
3. Conclusion
According to the discussions give above, we have the following Observations and Proposal:
Observation 1: Mandating LTE 4Rx for LTE/NR dual mode UEs (i.e. without requiring simultaneous LTE/NR operation) brings significant UE complexity, cost and power consumption for UEs for early 5G deployment. 
Observation 2: Mandating LTE 4Rx for EN-DC UEs or any type of UEs which require simultaneous operation in NR and LTE would cause challenge for shared RF chain design, and would bring additional UE complexity, cost and power consumption for separate RF chain design. 
Proposal 1: Keep LTE feature “DL 4Rx/4Layers” as optional.
Proposal 2: Keep LTE feature “UL Tx antenna switch including SRS Tx switch” as optional.
