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1. Introduction
In this document, we discuss RAN2 aspect of simultaneous Rx/Tx capability, in light of RAN4 LSs [1][2].
2. Discussion
2.1. Bands for simultaneous Rx/Tx
In [1], RAN4 indicated:
· “CA capability signaling should be able to indicate support of simultaneous Rx-Tx for all band pairs within a higher order CA combination.”
Some examples with 4-band CA are shown below. ‘Y/N (yes/no)’ indicates whether the UE supports simultaneous Rx/Tx for the band pair.
Example 1:
This example indicates that the does not support simultaneous Rx/Tx between Band 3 and Band 4, and there is no other restriction. In other words, the UE can support simultaneous Rx/Tx among the three different band groups, {band1}, {band2} and {band3, band4}.
	　
	Band1
	Band2
	Band3
	Band4

	Band1
	　
	Y
	Y
	Y

	Band2
	　
	　
	Y
	Y

	Band3
	　
	　
	　
	N

	Band4
	　
	　
	　
	　



Example 2:
With this example, the band groups among which simultaneous Rx/Tx is supported are {band1, band3, band 4} and {band2}. Within the first group, simultaneous Rx/Tx is not supported.
	　
	Band1
	Band2
	Band3
	Band4

	Band1
	　
	Y
	N
	N

	Band2
	　
	　
	Y
	Y

	Band3
	　
	　
	　
	N

	Band4
	　
	　
	　
	　



Since this type of “matrix” signalling usually leads to large signalling overhead, we first try to come to the necessary logical representation of UE capability. From the network perspective, we see it is more important to know the need of DL/UL configuration/scheduling coordination. It can be seen in the examples above that each band group corresponds to the bands among which such coordination is necessary. While the existing UE capability for simultaneous Rx/Tx is a positive UE capability indication, i.e. ‘Y’ in the above examples, it is important for the network to identify each group of bands within which simultaneous Rx/Tx is NOT possible, i.e. via a negative UE capability indication.
We therefore propose RAN2 to develop UE capability signalling by which the UE indicates groups of bands where simultaneous Rx/Tx is NOT supported among bands in a group. Signalling detail is FFS. The signalling scheme proposed by RAN4 is not precluded.
Proposal 1:	Introduce UE capability signalling by which the UE indicates groups of bands where simultaneous Rx/Tx is NOT supported among bands in a group (FFS signalling details).
The new UE capability signalling can be introduced as an extension to the existing band combination list. To ensure backward compatibility, the UE using the new UE capability signalling shall not indicate the simultaneous Rx/Tx capability for the band combination, i.e. simultaneousRxTxInterBandCA and/or simultaneousRxTxInterBandENDC.
Proposal 2:	The new UE capability signalling is introduced as an extension to the existing band combination list, i.e. no new band combination list is introduced.
Proposal 3:	The UE using the new UE capability signalling shall not indicate the simultaneous Rx/Tx capability for the band combination, i.e. simultaneousRxTxInterBandCA and/or simultaneousRxTxInterBandENDC.
It is desirable to introduce the new UE capability in as earliest release as possible. We propose to introduce it in release-16.
Proposal 4:	The new UE capability signalling is introduced in release-16.
2.2. Simultaneous Rx/Tx across Cell Groups in NR-DC
In [2], RAN4 indicated that the existing UE capability, simultaneousRxTxInterBandCA, should be applicable to NR-DC. This essentially means that the UE indicating the support for simultaneousRxTxInterBandCA supports simultaneous Rx/Tx for any pair of bands, including intra-CG and inter-CG. 
This unfortunately is not fully in line with the current NR-DC system design where no inter-node interface is defined for UL/DL resource coordination between MN and SN. If we are to assume RAN4’s interpretation, NR-DC band combination where the UE is not indicating the support for simultaneousRxTxInterBandCA simply does not work in the current NR system. In this sense, legacy UE implementations might have assumed that the existing UE capability simultaneousRxTxInterBandCA is meant to indicate the capability only within each Cell Group.
Note that RAN4 only defines NR-DC band combinations with up to 3 bands so far. The distinction between intra-CG and inter-CG simultaneous Rx/Tx capabilities is only relevant in case the UE supports NR-DC with 3 bands.
RAN2 should discuss if the interpretation suggested by RAN4 causes any interoperability issue.
[bookmark: _Hlk78806027]Proposal 5:	RAN2 to confirm the following interpretation of simultaneousRxTxInterBandCA does not cause any interoperability issue.
1. [bookmark: _Hlk78807918]The UE indicating the support for simultaneousRxTxInterBandCA for an NR-DC band combination is considered to support simultaneous Rx/Tx for any pair of TDD-FDD / TDD-TDD bands, including intra-CG and inter-CG.
2. The UE not indicating the support for simultaneousRxTxInterBandCA for an NR-DC band combination is considered not to support simultaneous Rx/Tx for any pair of TDD-FDD / TDD-TDD bands, including intra-CG and inter-CG.
3. In case 2, the legacy network would not configure the UE with NR-DC due to the lack of inter-node resource coordination mechanism, or shall avoid simultaneous Rx/Tx across CGs (e.g. via an implementation specific solution).
Once the understanding above is confirmed, the principle as already discussed in the previous section applies to NR-DC, i.e. the UE using the new UE capability signalling shall not indicate the simultaneous Rx/Tx capability, i.e. simultaneousRxTxInterBandCA and/or simultaneousRxTxInterBandENDC.
2.3. RAN3 impact
RAN3 should be tasked to define inter-node resource coordination mechanism for NR-DC. In addition, the availability of new UE capability indicating the need of resource coordination only within each band group may also affect the existing interface available for MR-DC.
Proposal 6:	Inform RAN3 about RAN2 agreements and request RAN3 to make necessary changes to their specifications.
3. Conclusion
In this document, we discussed RAN2 aspect of simultaneous Rx/Tx capability, in light of RAN4 LSs [1][2].
Proposal 1:	Introduce UE capability signalling by which the UE indicates groups of bands where simultaneous Rx/Tx is NOT supported among bands in a group (FFS signalling details).
Proposal 2:	The new UE capability signalling is introduced as an extension to the existing band combination list, i.e. no new band combination list is introduced.
Proposal 3:	The UE using the new UE capability signalling shall not indicate the simultaneous Rx/Tx capability for the band combination, i.e. simultaneousRxTxInterBandCA and/or simultaneousRxTxInterBandENDC.
Proposal 4:	The new UE capability signalling is introduced in release-16.
Proposal 5:	RAN2 to confirm the following interpretation of simultaneousRxTxInterBandCA does not cause any interoperability issue.
1. The UE indicating the support for simultaneousRxTxInterBandCA for an NR-DC band combination is considered to support simultaneous Rx/Tx for any pair of TDD-FDD / TDD-TDD bands, including intra-CG and inter-CG.
2. The UE not indicating the support for simultaneousRxTxInterBandCA for an NR-DC band combination is considered not to support simultaneous Rx/Tx for any pair of TDD-FDD / TDD-TDD bands, including intra-CG and inter-CG.
3. In case 2, the legacy network would not configure the UE with NR-DC due to the lack of inter-node resource coordination mechanism, or shall avoid simultaneous Rx/Tx across CGs (e.g. via an implementation specific solution).
Proposal 6:	Inform RAN3 about RAN2 agreements and request RAN3 to make necessary changes to their specifications.
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