[bookmark: _Ref399006623][bookmark: _Toc92513360][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #97-e                                          R4-2016487
Electronic Meeting, 2-13 Nov., 2020

Source: 	Huawei, Hisilicon
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Title: 	On UE capability for distinguishing EN-DC implementation capable for different deployment scenarios
Agenda Item:	7.5.1
Document for:	Approval
Introduction
UE capability 2-20 was discussed in last meeting, but no consensus was reached yet. 
	2-20
	support co-located scenario only for inter-band EN-DC
	Indicates the inter-band EN-DC combination supported by the UE can only work at co-located scenario, and in this scenario the PSD difference between DL carriers and MRTD can be guaranteed.  
candidate values set: {type1, type2}
type 1 UE: performance guaranteed with PSD difference between DL carriers < 6dB, and MRTD=3us (current only DC_20_n28 has this limitation)
type 2 UE: performance guaranteed without limitation on PSD difference between DL carriers and MRTD=33us


This contribution further discusses the capability and some revisions are provided. 
Discussion
From the very beginning of Rel-15, there was an agreement that “All UEs support asynchronous DC between LTE and NR for inter-band LTE-NR in Rel-15.” Based on this agreement, MRTD and MTTD requirements are specified in RRM specification.
	LTE PCell SCS (kHz)
	NR PSCell SCS (kHz)
	MRTD (µs) for asynchronous operation
	MTTD (µs) for asynchronous operation

	15
	15
	500
	500

	15
	30
	250
	250

	15
	60
	125
	125

	15
	120
	62.5
	62.5


During the discussion of 2-20, some companies commented that “This FG indication UE support of ‘co-location only’ should not be used to change the baseline for inter-band EN-DC deployment: non-collocated deployment.” However, the introduction of the capability is not to change the baseline deployment assumption for inter-band EN-DC rather than to provide the flexibility for the network to configure UE properly based on the UE implementation architecture.
When the band combination DC_20_n28 was introduced in Rel-15, there was no limitation of the applicable minimum requirements. But later on, due to the overlapping DL frequency range, some companies proposed to consider common RF path and hence a common RXAGC for DC_20_n28. Reference UE architecture as well as the performance evaluation were provided in [2], which are copied as below:
	Downlink Carrier Imbalance
	Coverage Loss

	
	

	0dB
	0dB

	6dB
	-0.5dB

	10dB
	-2.4dB

	15dB
	-9.5dB


From the infrastructure side, this would mean co-locating eNB and gNB or place a constraint on spatial separation between cell sites.
It is clearly mentioned in the contribution the conditions added for DC_20_n28 (see Note 10 and Note 11 in TS 38.101-3) would have some limitation for the network deployment. However, it is worth noting that common Rx chain is not the only UE implementation for DC_20_n28. If separate RF chains are utilized for the band combination, there will be no such limitation for the applicable of minimum requirements, i.e. conditions of 6dB PSD difference as well as 3us MRTD for synchronized scenario. 
Observation 1: According to the contribution from the company who introduced the conditions of 6dB PSD difference as well as 3us MRTD, the common Rx chain assumption of DC_20_n28 limits the deployment scenario to co-locating eNB and gNB or place a constraint on spatial separation between cell sites.
We understand that the intention of these kind of conditions is for the lower cost and reduced size for UE implementation, but we disagree with that a certain UE implementation to limit the network deployment flexibility. Different UE implementation adapts to different deployment, and the applicable requirements could be different for common Rx or separate Rx chain implementations. Again in the agreed WF [1], it already provides the clarification:
· For FDD-FDD intra-band LTE-NR, 
· If UE supports asynchronous dual connectivity assuming separate RF chains, following MRTD and MTTD is defined in this case: 
	LTE PCell SCS (kHz)
	NR PSCell SCS (kHz)
	MRTD (µs) for asynchronous operation
	MTTD (µs) for asynchronous operation

	15
	15
	500
	500

	15
	30
	250
	250

	15
	60
	125
	125


Observation 2: Only one type of UE implementation for DC_20_n28 is considered in the specification, which violates the basic principle that the requirements should allow all possible UE implementations. For UE have different architectures adaptable to different requirements, the general way is to report UE capability.
Conclusion
Based on the above discussion, we think that it is necessary to have the UE capability for FDD inter-band EN-DC with overlapping DL spectrum. 
Proposal: It is proposed to introduce new UE capability for UE supporting FDD-FDD inter-band EN-DC with overlapping DL spectrum.
Some revisions are proposed for the 2-20 UE capability.
	2-20
	support co-located scenario only for inter-band EN-DC FDD-FDD inter-band EN-DC with overlapping DL spectrum
	Indicates the inter-band EN-DC combination supported by the UE can only work at co-located scenario, and in this scenario the PSD difference between DL carriers and MRTD can be guaranteed.UE implementation architectures and the applicable requirements.  
candidate values set: {type1, type2}
type 1 UE: performance guaranteedcommon Rx chain with PSD difference between DL carriers < 6dB, and MRTD=3us (current only DC_20_n28 has this limitation)
type 2 UE: performance guaranteedseparate Rx chains without limitation on PSD difference between DL carriers and MRTD=33us0.5 slot


The capability description can be further discussed during the meeting. 
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