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1 Introduction
In RAN4#82bis, the way forward indicated that there should be further discussion on UE architecture
· UE architecture 

· the need for measurement gaps for inter-frequency and inter-RAT measurements

· Interruption requirements

In this contribution we discuss further aspects of UE architecture related to interruption requirements.
2 Discussion

Firstly, our view is that the RF architecture discussion depends on the frequency range under consideration so below 6GHz and above 6GHz need to be considered separately.
Frequencies below 6GHz

For frequency ranges below 6GHz it seems likely that very similar receiver architectures will be used for receiving NR as have been used already for LTE and the basis for deriving interruption requirements will be similar. The main difference is that NR carriers may be wider BW than LTE carriers (eg 100MHz compared with 20MHz) and there may be numerology differences such as 30kHz SCS and larger FFT size. The latter differences mainly have impact to baseband, and it can be anticipated that NR UEs operating on sub 6GHz bands have very similar RF architecture to LTE UEs – indeed the same RF receiver chain hardware may be both NR and LTE capable. Hence it seems reasonable to assume similar principles for interruption for sub 6GHz NR as has been assumed for LTE. This is not intended to limit UE implementation flexibility (as is also the case for LTE) however some assumptions are needed to develop the corresponding interruption requirements.
Proposal 1 : For sub 6GHz NR operation, similar architecture as LTE is assumed
More specifically, this means that 

1. Changing the operating BW of an NR RF chain would cause interruption to other active RF chains (either NR or LTE) if the LO of the NR chain needs to be retuned

2. Configuring or deconfiguring an NR RF chain would cause interruption to other active RF chains (either NR or LTE)

3. Activating or deactivating an NR RF chain would cause interruption to other active RF chains (either NR or LTE)

4. Making measurements with a deactivated NR RF chain would cause interruption to other active RF chains (either NR or LTE).

However, we do not expect that NR and LTE are simultaneously received by the same RF and baseband chain as may be the case for example with intraband contiguous CA. It would seem complicated to receive multiple RATs with the same FFT implementation.
Proposal 2 : For sub 6GHz operation, it is assumed in release 15 that NR and LTE are received with different RF and baseband chains

Bands above 6GHz
For mm wave bands, the use of a superhet receiver and intermediate frequency (IF)  has been discussed in RAN4. Based on this, our expectation is that there is no single RF-IC implementation which covers both mm-wave and sub 6GHz bands. Clearly RAN4 should not preclude practical RF implementations, however it would simplify standardisation work in release 15 to assume that the reception of mm-wave carriers can be decoupled from reception of sub 6GHz carriers. If future architectures (such as the IF stage from mm-wave being combined on the same RF-IC as sub 6GHz) then additional requirements can be considered for interruptions at the time where these implementations start to be considered.
Proposal 3: As a baseline for release 15, RAN4 assumes that mm wave bands are received with different RF-ICs than sub 6GHz bands.

Proposal 3 means that the reception of mm wave (and the impacts due to interruption) should be decoupled from the reception of sub 6GHz, in other words reconfiguring mm wave RF may not have an impact to sub 6GHz RF reception (which includes LTE RF reception).

More specifically, this means that 

1. Changing the operating BW of a mm wave NR RF chain would cause not interruption to other active RF chains (either NR or LTE) if the LO of the NR chain needs to be retuned

2. Configuring or deconfiguring a mm wave NR RF chain would cause not interruption to other active RF chains (either NR or LTE)

3. Activating or deactivating a mm wave NR RF chain would not cause interruption to other active RF chains (either NR or LTE)

4. Making measurements with a deactivated mm wave NR RF chain would not cause interruption to other active RF chains (either NR or LTE).

An important case is where the sub 6GHz band is LTE operating with NSA NR above 6GHz. In this case according to proposal 3, there would be no interruptions to LTE occurring due to NR operations, nor interruptions to NR occurring due to LTE operations. This would clearly simplify the standardisation and testing of NSA NR with these band combinations.

Further studies are needed on interruption impact of mm-wave carriers to each other once the architectures are better understood, and based on input from vendors designing UE RF to operate in mm-wave band.
Proposal 4 : Further studies are needed on the impact of reconfiguring a mm wave receive chain to other active receive chains.
3 Conclusions
In this contribution we begin the initial discussions on interruptions related to UE architecture for NR. We make 4 proposals

Proposal 1 : For sub 6GHz NR operation, similar architecture as LTE is assumed

Proposal 2 : For sub 6GHz operation, it is assumed in release 15 that NR and LTE are received with different RF chains

Proposal 3: As a baseline for release 15, RAN4 assumes that mm wave bands are received with different RF-ICs than sub 6GHz bands.

Proposal 4 : Further studies are needed on the impact of reconfiguring a mm wave receive chain to other active receive chains.
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