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1 Introduction
The email discussion on RAN4 related feature list was triggered and the companies’ views on different feature groups were summarized in [1, 2]. In this contribution, we would like elaborate more on our proposal for the feature group of simultaneous reception and transmission for inter-band CA or EN-DC (TDD-FDD or TDD-FDD). 
2 Summary of companies proposals
According to the document in [1], the feature group and companies proposals for the simultaneous reception and transmission for inter-band CA or EN-DC (TDD-TDD or TDD-FDD) are as follows.
Table 1: Feature group of simultaneous Rx and Tx to be discussed

	#
	Feature group
	Components
	Prerequisite feature groups 
	Need for gNB to know whether the
feature is supported by the UE
(what happens if gNB does not know?)
	Consequences if the feature
 is not supported by the UE
	Type (See R4-17121 19)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	RAN5 implication
	Remarks
	Responsible WG
	Recommendation for TSG-RAN

	2-4

=> Follow LS to RAN2
	Simultaneous reception and transmission for inter band CA or EN-DC (TDD-TDD or TDD-FDD)
	1) Simultaneous reception and transmission for inter CA or EN-DC (TDD-TDD or TDD-FDD)
	　
	Yes
	UE does not support simultaneous reception and transmission for inter CA or EN-DC (TDD-TDD or TDD-FDD)
	Type 3
	No Need
	　No Need
	　
	　For band combination within FR1 (or FR2) bands

Per band combination signaling
	RAN4
	Optional


Table 2: Companies’ views on the feature group

	Mediatek
	Type 3 (per band combination)

	NTT DOCOMO
	Whether simultaneous reception and transmission is possible or not is up to CA or EN-DC band combination. 

But “per band combination signaling” such as MIMO capability in LTE cannot be categorized to any type (1-4).

We consider that this feature should be per band combination granularity from RAN4 perspective, and the detail of the capability design is up to RAN2.

2-4

Simultaneous reception and transmission for inter band CA or EN-DC (TDD-TDD or TDD-FDD)

1) Simultaneous reception and transmission for inter CA or EN-DC (TDD-TDD or TDD-FDD)

　

Yes

UE does not support simultaneous reception and transmission for inter CA or EN-DC (TDD-TDD or TDD-FDD)

Type 3

Per band combination signaling from RAN4 perspective
No Need

　No Need

　

　For band combination within FR1 (or FR2) bands

Per band combination signaling

The detail of capability signaling is up to RAN2

RAN4

Optional

TBD

　


	Nokia
	Like proposed in the LS R4-1800600 simultaneous Rx/Tx simultaneous RxTx aggregations involving NR carriers should be mandatory for UE. For instance, SUL operations and gains assume simultaneous Rx/Tx support.

	Ericsson
	Simultaneous TX/RX should be the default mode of operation for inter-band CA or EN-DC and preferably mandatory for the UE. Optionality, if any, only for certain band combinations.

	Sprint
	We agree with Nokia and Ericsson

	ZTE
	Per band combo

	Huawei
	To avoid the performance loss, we would like to mandate the support of simultaneous transmission and reception as much as possible. But considering that there will be some challenging band combinations, we can consider allowing some exceptions for such band combinations. So we propose to keep this capability for some challenging band combinations, but set the default value as “support of simultaneous reception and transmission”. For the challenging bands, RAN4 can explicitly list them and in RAN2 signaling only those bands are allowed to report not to support simultaneous reception and transmission.

Type: Type 3 (Define capability signaling per band combinations)

No need to differentiate FR1 and FR2. No need to differentiate FDD and TDD. 

	Orange
	Same view as Nokia and Ericsson. The baseline should be mandatory support of simultaneous Tx and Rx.

	Vodafone
	Similar views as Huawei

	OPPO
	Simultaneous reception and transmission can be the default with certain band combinations as exceptions, but need to make it clear which band combinations are the exceptions.

	Intel
	Type 3 (“Per Band Combination signaling”) capability signalling granularity is proposed. In case of using per-UE granularity there is high risk that feature could be disabled for all BCs even if restrictions apply for a small subset of BCs. 

Optional capability

Capability shall be applicable to generic CA scenarios including FR1+FR1, LTE+NR FR1, FR2+FR2.

	LGE
	Should be per band combination as capability for TDD-TDD. 

	Qualcomm
	Capability per band combination. The amount of filter rejection that can be obtained depends on band combinations.


3 Discussion
In the contribution [3], the analysis seems reasonable. Non-simultaneous reception and transmission will significantly degrade the performance of the inter-band EN-DC or NR CA (TDD-TDD or TDD-FDD), because without simultaneous reception and transmission only the subframes where all the TDD CC-es in the combination are configured as UL can be used for uplink transmission, which put too much restriction on uplink capacity as well as downlink performance. It is undesirable for both EN-DC and NR CA. 
Actually for LTE FDD-TDD CA, when defining the demodulation performance requirements, it is always assumed that the simultaneous reception and transmission are supported. Thus to avoid the performance loss, it would be better to mandate the simultaneous reception and transmission for inter-band EN-DC and NR CA.
On the other hand, we understand the concern from UE vendor and UE chipset vendor. When the gap between the adjacent TDD and TDD/FDD bands is not big enough, the duplex filter is too challenging to implement. Considering such limitation, we also need to leave some room for the implementation for those “challenging” band combinations with small gap in-between.
Therefore, we prefer to keep the capability such as to leave the room for the implementation, and at the same time would like to mandate the support of simultaneous reception and transmissions for inter-band EN-DC and NR CA as much as possible.
So we propose to change the feature group name to “Non-simultaneous reception and transmission for inter-band CA or EN-DC (TDD-TDD or TDD-FDD)”. The default value (the Consequences if the feature is not supported by the UE) for this capability is “to support simultaneous reception and transmission”. RAN4 should discuss and explicit list the challenging band combinations in the specifications, and in RAN2 the capability signalling “not to support simultaneous reception and transmission” is allowed just for the band combinations explicitly listed in RAN4.
The alternative approach is not to change the feature group name, but mandate UE to report supporting the simultaneous reception and transmissions for all the inter-band EN-DC and NR CA band combinations except for those band combinations, which are explicitly listed as the exception in RAN4. The drawback would be the signalling overhead, since the number of the exception band combinations would be small.
· Proposal 1: Change the feature group name to “non-simultaneous reception and transmission for inter-band CA or EN-DC (TDD-TDD or TDD-FDD)”. The default value (the Consequences if the feature is not supported by the UE) for this capability is “to support simultaneous reception and transmission”. RAN4 should discuss and explicit list the challenging band combinations in the specification, and in RAN2 the capability signalling “not to support simultaneous reception and transmission” is allowed just for the band combinations explicitly listed in RAN4.
Since the capability is kept, the feature group could be optional or mandatory for all the band combinations except for the exception band combinations listed in the RAN4 specification.
· Proposal 2: The feature group is optional or mandatory for all the inter-band EN-DC and NR CA band combinations except for the exception band combinations explicitly listed in RAN4 specifications.
Because the gaps between component bands vary with band combinations, the capability should be reported per band combination. So it should belong to “Type-3”. And since the capability is per band combination, there is no need to differentiate FR1 and FR2 or FDD and TDD further.
· Proposal 3: The capability should be reported per band combination and thus belong to Type-3. And there is no need to differentiate FR1 and FR2 or FDD and TDD further.
4 Conclusions

In this contribution, we express our view on the feature group of simultaneous reception and transmission for inter-band EN-DC and NR CA (TDD-TDD or TDD-FDD). Based on the analysis, we propose that
· Proposal 1: Change the feature group name to “non-simultaneous reception and transmission for inter-band CA or EN-DC (TDD-TDD or TDD-FDD)”. The default value (the Consequences if the feature is not supported by the UE) for this capability is “to support simultaneous reception and transmission”. RAN4 should discuss and explicit list the challenging band combinations in the specification, and in RAN2 the capability signalling “not to support simultaneous reception and transmission” is allowed just for the band combinations explicitly listed in RAN4.
· Proposal 2: The feature group is optional or mandatory for all the inter-band EN-DC and NR CA band combinations except for the exception band combinations explicitly listed in RAN4 specifications.
· Proposal 3: The capability should be reported per band combination and thus belong to Type-3. And there is no need to differentiate FR1 and FR2 or FDD and TDD further.
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