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Introduction
A new WI on simultaneous Rx/Tx band combinations for CA, SUL, MR-DC and NR-DC was agreed in RAN#91e meeting. Objectives of the WI include:
1. [bookmark: _GoBack]Define clear principles for FDD-TDD or TDD-TDD band combinations for which can support or not support simultaneous Rx/Tx for FR1, FR2 and FR1+FR2.
a. The principles should be studied firstly before detailed analysis carried out for specific band combinations
2. Identify for each FDD-TDD and TDD-TDD band combinations for CA, SUL, MR-DC and simultaneous Rx/Tx capability NR-DC based on technical analysis in parallel with the basket WI intending to introduce the band combination.
3. Align the specification treatment of simultaneous Rx/Tx capability for CA, SUL, MR-DC and NR-DC band combinations.
During the RAN discussion, the common understanding among companies is before diving into the analysis of specific band combinations, the principles to decide the simultaneous Rx/Tx capability for a band combination should be studied firstly. 
This contribution provides our preliminary consideration on the principles. 
Discussion
RAN2 UE capability
Before we discuss the principles, we need to be clear what the simultaneous Rx/Tx capability is. 
Simultaneous Rx/Tx capability for inter-band CA, SUL and EN-DC band combinations are specified in RAN2 spec as below:
	simultaneousRxTxInterBandCA
Indicates whether the UE supports simultaneous transmission and reception in TDD-TDD and TDD-FDD inter-band NR CA. It is mandatory for certain TDD-FDD and TDD-TDD band combinations defined in TS 38.101-1 [2], TS 38.101-2 [3] and TS 38.101-3 [4].
	BC
	CY
	N/A
	N/A

	simultaneousRxTxSUL
Indicates whether the UE supports simultaneous reception and transmission for a NR band combination including SUL. Mandatory/Optional support depends on band combination and captured in TS 38.101-1 [2].
	BC
	CY
	N/A
	N/A

	simultaneousRxTxInterBandENDC
Indicates whether the UE supports simultaneous transmission and reception in TDD-TDD and TDD-FDD inter-band (NG)EN-DC/NE-DC. It is mandatory for certain TDD-FDD and TDD-TDD band combinations defined in TS 38.101-3 [4].
	BC
	CY
	N/A
	N/A



Specifically, for inter-band CA and EN-DC combination, the capability is used for TDD-TDD and TDD-FDD band combinations. According to the description of the capability, it is conditional mandatory and the condition is described in the field, i.e. indicated in the RAN4 spec which combinations should mandatorily support simultaneous Rx/Tx. For the combinations which have no such indication, the capability is optional, i.e. for UE supporting simultaneous Rx/Tx, the capability should be reported, otherwise, the capability is absent or not reported. Since the capability is important for network scheduling, it should be reported accurately.
Issues for simultaneous Rx/Tx capability 
Simultaneous Rx/Tx capability is indicated as a mandatory capability for some band combinations, while for some band combinations, they are indicated with a note that the requirements are complied with non-simultaneous Rx/Tx operation condition. But for most of the CA or EN-DC combinations, there is no indication on the non-simultaneous Rx/Tx condition. In our understanding, the notes in RAN4 spec just provide the conditions of complying the minimum requirements. Roughly, the UEs can be categorised into three types in terms of the simultaneous Rx/Tx capability, i.e.
1. for UE supports a band combination with mandatory indication in the spec, the simultaneous Rx/Tx capability is mandatorily reported for the band combination
2. for UE supports a band combination with non-simultaneous Rx/Tx indication in the spec, the capability is not reported and requirements are met under the non-simultaneous Rx/Tx operation condition for the combo
3. for UE supports a band combination without any indicated notes, whether the UE reports the capability is based on the implementation. 
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]For the first two types, the capability and applicable requirements are clear, but for the third one, it should be clear that if the UE has the capability for simultaneous Rx/Tx, the UE shall reports the capability. By default, or if the capability is absent, it means UE does not support simultaneous Rx/Tx. 
Observation 1: For TDD-FDD CA/EN-DC combinations, besides the combinations with mandatory simultaneous Rx/Tx operation, for combinations without any note indication, UE shall signals the capability if the UE does support simultaneous Rx/Tx based on its implementation, otherwise, if capability is not reported or absent, it means that the band combination does not support simultaneous Rx/Tx.
So far, all the discussions of non-simultaneous Rx/Tx operation condition are for TDD-TDD band combination. There are some sporadic FDD-TDD band combination indicated as mandatory supporting of simultaneous Rx/Tx in RAN4 spec, but we see no clear criteria whether a FDD-TDD band combination can mandatorily support simultaneous Rx/Tx. In our view, there is no obvious judgement that simultaneous Rx/Tx cannot be supported for the FDD-TDD band combination. 
Observation 2: there is no obvious judgement that simultaneous Rx/Tx cannot be supported for the FDD-TDD band combination, which means UE shall report simultaneous Rx/Tx capability for all FDD-TDD two-band combinations by default unless otherwise indicated. 
For inter-band CA, we have band combinations up to 4 bands in the specification. However, the Note with mandatory simultaneous Rx/Tx capability is only included in the table for 2 bands, which is not aligned with the real scenario. Even for the higher order band combinations, the capability should also be considered. Similar issue for inter-band CA also exists for inter-band EN-DC. 
This issue has been discussed in RAN4 already and some agreements were already reached. These kind of information should be recorded in the TR and can be considered for the discussion of deriving the principles for simultaneous Rx/Tx capability.  
Observation 3: there were some agreements in previous RAN4 discussion which can be considered as some inputs for the principles for simultaneous Rx/Tx capability.
Conclusion
This contribution provides preliminary consideration on simultaneous Rx/Tx capability. Based on the previous discussion both in RAN4 and RAN, at least the following aspects should be considered when we discuss the principles to identify the simultaneous Rx/Tx capability for a band combination.
1. How to avoid a combination does not indicate its simultaneous Rx/Tx capability accurately according to the existing RAN2 signaling design
2. Which rules could be used to just a band combination could support simultaneous Rx/Tx capability, e.g. frequency separation between operating bands
3. If performance degradation exceeds a threshold (TBA), e.g. MSD degradation, whether the band combination can be considered as not supporting simultaneous Rx/Tx capability
4. Whether the simultaneous Rx/Tx capability for the fall back mode can be inherited to the high order band combinations
5. Whether the simultaneous Rx/Tx capability for CA could be different from that of MR-DC or NR-DC for the same band combination
6. Whether by default FDD-TDD band combinations can be considered to support simultaneous Rx/Tx capability unless specific issues are identified for a band combination

Proposal 1: It is proposed to consider the principles based on the aspects listed in the contribution, while other aspects are not precluded.
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