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1
Introduction
In the LS [1] RAN2 is asking RAN4 to provide the feedback on the following two questions related to pairing of SDL and SUL:

· Does UE capability signalling need to distinguish the SUL+SDL cases?

· Can UE support a band combination that contains more than one SUL and one SDL band?
RAN4#88bis started the discussion on the response to RAN2 but did not conclude the response yet. In this contribution we continue the discussion on what UE capabilities would be needed to distinguish different band combinations including SUL and SDL and RAN4’s response to RAN2.

2
UE capability signaling
In the LS [1] RAN2 has given the following two scenarios as an example. We have illustrated these two scenarios using NR TDD band as Band A in Figure 1.

NR Band combination 1: Band A (FDD/TDD UL+DL) + (SUL Band B + SDL Band C)

NR Band combination 2: (Band A (FDD/TDD UL+DL) + SUL Band B) + SDL Band C
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Figure 1: Illustration of NR band combination 1 and 2 given in the LS [1]
When SUL is combined with NR band like NR TDD band in the case 2 of Figure 1, it is specified that the UE is only transmitting NR uplink either on NR SUL band or NR ‘main’ band (i.e. NR TDD band in Figure 1). However, if NR SDL and NR SUL bands are paired to operate in similar manner as NR FDD band, UL transmission on NR SUL should not be interrupted even if additional NR band like NR TDD band is combined to this band combination like illustrated in the case 1 of Figure 1. Instead, in this case 1 NR TDD band should be aggregated in CA manner with the NR SDL and SUL pairing. Thus, in this case simultaneous ULs should be possible and also required from the UE for NR SUL and NR TDD bands. 
Considering that the UE needs to support different number of simultaneous NR uplinks in the cases 1 and 2 above, it would seem important to be able to distinguish these two cases in the UE capabilities. It is unlikely that the UE with implementation optimized for the case 2 NR band combination automatically supports case 1 as well. Thus, in our view separate UE capability signaling is required for these two cases. 
Most of the contributions presented in RAN4#88bis [2], [3] and [4] also indicated that the current UE capability signaling would not be sufficient as the Case 1 and Case 2 would be different from the UE implementation perspective. Only the contribution in [5] claimed that “From UE RF architecture point of view, above two CA band combinations are expected to have the same RF architecture to combine three bands together”. It is important to understand difference in UE implementation for supporting certain set of frequency bands from being able to simultaneously use these bands. Although UE indicates that it supports number of frequency bands, this ‘simple’ frequency band information does not yet tell if the UE is able to use these bands simultaneously e.g. for carrier aggregation or dual connectivity. Separately UE capability has so far assumed to be provided from the UE to the network to indicate for simultaneous use of different frequency bands. We see that it is important to follow the same principle in this case to enable network to configure the right case for a given UE. 
Proposal 1: RAN4 should inform RAN2 that separate UE capabilities are needed for the NR Band combination 1 and 2 to enable network to configure the right case for a given UE.
3
Multiple SDL and SUL bands 
In the LS in [2] RAN2 also asks if UE can support a band combination that contains more than one SUL and one SDL band. Although the current RAN4 Rel-15 specifications do not support NR band combinations with more than one NR SDL and NR SUL bands, the number of NR SDL and NR SUL bands are not limited by the RAN4 specifications and new NR band combinations with additional NR SDL and SUL bands can be specified later in release independent manner based on the Rel-15 specifications. Thus, from the RAN2 RRC and capability signaling perspective it should be possible for the UE to support NR band combinations with more than one SUL and SDL in Rel-15.

Figure 2 and Figure 3 illustrate couple of examples of NR band combinations, which utilize SDL and SUL pairing and combine more than one SDL and/or SUL band. In the LS to RAN2 RAN4 should also indicate to RAN2 that it is important to be able to distinguish normal NR carrier aggregation cases, SDL and SUL pairing cases and when SUL is linked to one of the ‘normal’ NR TDD or FDD bands. This differentiation should be possible both in UE capability signaling but also when configuring these different NR band combinations to the UE. 
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Figure 3: Illustration of NR band combinations with two SUL and two SDL bands 
Observation 1: Important to distinguish between normal NR carrier aggregation cases, SDL and SUL pairing cases and when SUL is linked to one of the ‘normal’ NR TDD or FDD bands. 
Proposal 2: RAN4 should inform RAN2 that from the RRC and UE capability signaling perspective it should be possible for the UE to support more than one SDL and SUL band in Rel-15.
4
Conclusions 

In this contribution we have discussed the RAN2 questions in the incoming LS [1]. Based on the discussion we make the following proposals, which should be provided to RAN2 in a response LS. It would be important to provide RAN4’s response to RAN2 latest in this RAN4#89 meeting as otherwise pairing of SDL and SUL cannot work in Rel-15 NR specifications. 
Proposal 1: RAN4 should inform RAN2 that separate UE capabilities are needed for the NR Band combination 1 and 2 to enable network to configure the right case for a given UE.
Proposal 2: RAN4 should inform RAN2 that from the RRC and UE capability signaling perspective it should be possible for the UE to support more than one SDL and SUL band in Rel-15.
In the contribution we have also presented examples of NR band combinations with more than one NR SDL and/or NR SUL bands. For these cases we see that it would be important to able to distinguish normal NR carrier aggregation cases, SDL and SUL pairing cases and when SUL is linked to one of the ‘normal’ NR TDD or FDD bands.
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