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1
Introduction

The enhancement for intra-band DL CA for FR2 has been discussed for the WI on NR RF requirements for FR2 [1]. 
In RAN4#93 the following way-forward was agreed for the signaling aspect of DL CA enhancement [2].
· For Rel-16, extend the frequency separation class definition to include the following values for frequency separation ‘Fs’: {800, 1000, 1200, 1400, 1600, 1800, 2000, 2200, 2400} MHz

· Fs values > 1400 MHz apply to downlink frequency separation only

· The signaling for DL-only frequency spectrum can be defined as below:

· Alt1: Introduce a new DL-only frequency separation class, ‘Fsd’, such that:

· A UE which has no restriction on the placement of UL coverage spectrum within the DL coverage spectrum does not signal this parameter

· A UE which needs to restrict the placement of UL coverage spectrum within the DL coverage spectrum signals Fs and also signals Fsd

· The following values for Fsd shall be used: {200, 400, 600, 800, 1000} MHz

· Alt2: Per RF chain reporting of Fs

· The spectrum covered by the DL-only frequency separation shall be located relative to bidirectional spectrum(*) in one of two configurations:

· Extends on one side

· Extends equally on both sides, half on each side

· FFS if both-sided DL-only spectrum can be dropped for rel-16.

· Single bit can be used to indicate configuration if both possibilities retained

·  Total DL frequency Fs+Fsd <= 2400 MHz, where Fs >= Fsd

· (*) Bidirectional spectrum is spectrum covered by DL frequency separation
The draft CR (for the first bullet) has been technically endorsed in [3]. In this paper, we discuss the remaining signaling aspects, i.e., how the DL-only frequency spectrum is signaled and how it is related to the UL/DL common frequency spectrum.
2
Discussion

Two alternatives are included in the WF [2] for the DL-only frequency spectrum. Alt 2 is based on per RF chain reporting; this means that the network shall take care of different UE implementation parameters to optimize the scheduler. Since network takes care of lot of UEs, it is highly not recommended to include UE implementation specific parameters in the UE capability signalling. There can be quite many implementation options how many RF chains are implemented. It is our understanding that the UE capability shall be sufficiently generic to allow different UE implementations with the minimum set of UE capability parameter. Alt 1 meets such criteria already to characterize what RF bandwidth is supported by multiple receivers using the parameter Fsd. Further decomposition of UE implementation characteristic is not recommended due to significant impact to the network in scheduling multiple UEs. 
Proposal 1: Alt 1 shall be supported for the signalling for DL-only frequency spectrum.

The second question is how the DL only spectrum can be configured relative to the UL/DL common spectrum. Two options have been so far discussed; it can be extended on one side, or it can be extended both sides equally. In our paper [4] in RAN4#93, we have pointed out that if UE only supports both side extension, then a part of the UL spectrum cannot be used for UL when the maximum DL separation is configured in DL. It is our understanding that at least one-sided extension shall be supported by UE, because then there is a configuration to place UL CC anywhere within the maximum separation Fs+Fsd while UL separation is limited within Fs. However, we do not need to restrict only to one-sided extension. As far as there is no restriction in UL CC placement, that can give enough flexibility for the network to schedule UEs.
Proposal 2: There shall be no restriction in UL spectrum coverage when the maximum DL separation Fs+Fsd is configured in downlink, i.e., uplink shall be configurable for the entire Fs+Fsd (though not simultaneously).

In other word, for one-sided extension, both the lower side extension and the upper side extension shall be supported (not simultaneously). The both side extension (equally and simultaneously) can be also supported as well; but it shall not be allowed only the both side extension (equally and simultaneously) is supported by UE, then the outer part in Fs+Fsd is not available for uplink.

3
Conclusions 

In this contribution, DL extension spectrum has been discussed. It is proposed that DL only spectrum is signaled according to Alternative 1 of the way-forward [2]. It is also proposed that there is no restriction for the network in uplink spectrum coverage. It is acceptable only one sided extension is supported, but it is not encouraged only both sided extension is supported. It is fine if multiple types of extension are supported as far as UL can be configured anywhere in Fs+Fsd.
Proposal 1: Alt 1 shall be supported for the signalling for DL-only frequency spectrum.

Proposal 2: There shall be no restriction in UL spectrum coverage when the maximum DL separation Fs+Fsd is configured in downlink, i.e., uplink shall be configurable for the entire Fs+Fsd (though not simultaneously).
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