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1 Introduction
In Rel-15, separation class signaling is introduced for FR2 intra-band NC CA UL and DL respectively. It makes non-contiguous CCs be processed by one TRx chain possible.
In the last RAN4 meeting, larger separation class 2400MHz is introduced considering new deployment requirement. Meanwhile, the BW enhancement and multiple RF architectures are discussed. Since the signaling may related to the RF architecture, it shall be designed compatible which avoids to have implementation limitation.
This paper provides analysis on the RF architecture for FR2 intra-band CA, the related signaling consideration, and the impact on CA RF requirement. 
2 Discussion
2.1 Intra-band RF architecture for enhanced aggregated BW
In RAN #85 meeting, revised WID[1] was approved. We copy the work targets for intra-band DL CA as following:
	· FR2 UE requirements for contiguous intra-band DL CA for aggregated bandwidth larger than 1400 MHz [RAN4]

· FR2 UE requirements for non-contiguous intra-DL CA for aggregated bandwidth larger than 1400 MHz FR2 UE requirements for contiguous UL CA [RAN4]

· FR2 UE requirements for non-contiguous intra-band UL CA  [RAN4]

· Phase 1: Study if both simultaneous UE transmission on aggregated UL carriers and  non-simultaneous transmission on aggregated UL carriers with UE switching between two non-contiguous carriers could and should be specified. Study potential impacts of non-simultaneous transmission on RAN1 and/or RAN2 specifications

· Phase 2: Define FR2 UE requirements for non-contiguous intra-band UL CA based on the outcome of the Phase 1 study


Observation 1: there is no limitation on UE RF architecture in the WI objectives.
In [2], several UE RF architecture is provided, including separated UL/DL LO, common UL/DL LO, single receive chains and multiple receive chains. All RF architectures starts from one principle which actually limits in Rel-15: UL and DL coverage spectra in CA mode are identical, which means the UL CCs’ spectrum is definitely within DL CCs’ spectrum for real deployment. In Rel-16, we can see the FR2 market requirement on large uplink bandwidth for some backhaul service. Therefore, we propose not to limit that the uplink spectrum confined within DL spectrum in Rel-16. It can be seen in Fig 1.
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Fig 1. UL CCs’ spectrum range is not identical with DL
Proposal 1: RAN4 clarifies no limitation on UL CCs’ spectrum range for FR2 in Rel-16, it means UL CCs’ spectrum can be not identical with DL CCs’ spectrum in Rel-16.
Furthermore, the LO location is required relative fixed within UL CCs in [2]. For example, it requires DL coverage extends past the UL coverage equally on both sides in Fig 1. The similar issue for other architectures thus we just skip.
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Fig 2. Common UL/DL LO with single Rx chain in [2]
When we look back the CA RF requirements in Rel-15, it considers much on the innovative RF architecture. Since the RF chain could be configured with cumulative aggregated bandwidth, the CA MPR is defined based on the cumulative aggregated bandwidth. And the LO and IQ image may fall outside UL CCs, which can be described in Fig 2.
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Fig 3. RF chain configured considering the cumulative aggregated bandwidth [3]
Based on the RF architecture, RAN4 specifies separation class UE capability for FR2 intra-band NC CA. It gives the network full flexibility on UL/DL CC location configurations. If we confine the LO within uplink CCs’ spectrum, it actually force the real deployment always place UL CCs in the middle of the DL spectrum, otherwise it will cause the DL additional spectrum cannot be used. It can be described in Fig 4.
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Fig 4. Drawbacks to always put LO in the middle of UL CCs
As shown in Fig 4, if LO is always in the middle if UL CC, the drawbacks will be obvious:

· Backward compatibility: Rel-15 BS cannot understand Rel-16 UE signalling, it will cause only UL/DL common part can be used. It will have impact the whole FR2 system.
· Waste of UE chain processing ability: as shown in Fig4, when the left side of the DL Δf is not in the operator spectrum, the left DL Δf chain processing ability cannot be used for receiving the wanted signal. Unfortunately, it will cause the risk on let big interference into the receiver.
· It have limitation on RF solution, LO is not allowed to be outside of UL spectrum.

· It is only applicable for the design/deployment that DL spectrum is larger than UL spectrum.

Observation 2: the FR2 RF enhancement on signalling and requirement shall not have limitation on UE RF architecture and network deployment in Rel-16.
2.2 Separation class signaling 
The current separation class signaling is reported UL and DL respectively for intra-band non-contiguous CA. Considering the UE signaling and network configuration can be matched all the time, we add a precondition that: the UL CCs’ spectrum shall be within the range of DL CCs’ spectrum. It can be seen in Fig 5, when UL spectrum is not identical with DL, the current signaling is not applicable. And we have a discussion paper on this issue in [4] when RAN4 defines the separation class in Rel-15.
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Fig 5 UL CCs is configured outside the range of DL CCs for NC CA
Therefore, the current signaling has limitation on cases for UL bandwidth which is larger than DL bandwidth. Apart from this, we think the current separation class signaling is already sufficient for UE to clearly convey its capability on supporting intra-band CA. And it gives sufficient freedom for network configuration and deployment. Then the primary enhancement on FR2 signaling would be focus on the limitation, and backward compatibility shall be ensured. For the signaling enhancement, we have the other paper on specific solution. The signaling enhancement principle shall be discussed and aligned in RAN4 in advance. We summarize the principle as below:
· Backward compatibility shall be ensured for Rel-15 UE when signaling is enhanced: the UE real capability and implementation shall not impacted by new signaling
· The case that UL CCs’ spectrum is not identical with DL CCs’ spectrum shall be enhanced

· The new signaling shall consider multiple TRx chain RF architecture since the aggregated bandwidth is increasing in Rel-16.
· The new signaling shall not have impact on UE implementation and network configuration flexibility
Proposal 2: The signaling enhancement principle is consensused in RAN4 as below:

· Backward compatibility shall be ensured for Rel-15 UE when signaling is enhanced

· The case that UL CCs’ spectrum is not identical with DL CCs’ spectrum shall be enhanced

· The new signaling shall consider multiple TRx chain RF architecture since the aggregated bandwidth is increasing in Rel-16.

· The new signaling shall not have impact on UE implementation and network configuration flexibility
2.3 RF requirement impact
RF requirement impact from new signaling such as CA MPR is raised in [2]. Actually RF requirement shall not impacted by new signaling, only the real CC configuration could have impact on RF requirement, we can pick up these cases as for RF requirement enhancement in Rel-16.

If LO is positioned within UL CC, we believe some RF requirement can be amended in Rel-16. But it doesn’t mean the LO shall always be position within UL CC. It actually depends on operator deployment.

Proposal 3: the RF requirement shall not impacted by new separation class signaling in Rel-16.

Proposal 4: the RF requirement could be amended under specific CC configuration.
3 Conclusion

In this contribution we discussed on the open issues on beam correspondence, according to the analysis, we have the following proposals:
Observation 1: there is no limitation on UE RF architecture in the WI objectives.
Proposal 1: RAN4 clarifies no limitation on UL CCs’ spectrum range for FR2 in Rel-16, it means UL CCs’ spectrum can be not identical with DL CCs’ spectrum in Rel-16.
Observation 2: the FR2 RF enhancement on signalling and requirement shall not have limitation on UE RF architecture and network deployment in Rel-16.
Proposal 2: The signaling enhancement principle is consensused in RAN4 as below:

· Backward compatibility shall be ensured for Rel-15 UE when signaling is enhanced

· The case that UL CCs’ spectrum is not identical with DL CCs’ spectrum shall be enhanced

· The new signaling shall consider multiple TRx chain RF architecture since the aggregated bandwidth is increasing in Rel-16.

· The new signaling shall not have impact on UE implementation and network configuration flexibility
Proposal 3: the RF requirement shall not impacted by new separation class signaling in Rel-16.

Proposal 4: the RF requirement could be amended under specific CC configuration.
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