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1.
Introduction

At RAN#71 a study on New Radio (NR) access technology was approved [1]. One of the aspects under consideration is the coexistence of NR with other RATs. We have motivated the need of RX and TX sharing for NR concurrent RAT operation in [2] and [5] respectively. In this contribution, we provide a text proposal based on the discussion in [2] and [5]. It is requested that the text proposal be captured in the TR [3].
2.
Text Proposal

***************************************** begin text **********************************************
12.X
TX/RX Sharing in Concurrent RAT operation
NR Concurrent RAT operation implies two simultaneous active connections with at least one connection being on New Radio. While the benefits and use cases enabled by concurrent RAT operation can be quite attractive, a dual-radio solution for concurrent RAT is expensive both in terms of cost (BOM) and power consumption at the UE. Dual-radio solutions can also lead to in-device coexistence (IDC) issues where the transmitter in the device causes interference with the devices’ receiver. Compared to relatively low received power levels, even a small amount of leakage from the transmit signal to the received signals spectrum can cause severe in-device coexistence issues.

Observation 1: Concurrent RAT operation should not always assume dual-radio based solution at the UE
A solution to overcome some of these issues is to allow the device to not transmit or receive on certain occasions. Such a solution would enable time sharing of the UE’s radio between two concurrent connections addressing some of the cost and power drawbacks of a dual-radio solution. It would also alleviate some of the in-device co-existence issues typical in concurrent RAT operation. Indeed, such a solution was studied and incorporated as part of IDC WI in Rel-11 [Y].

Observation 2: Time sharing of the UE’s radio can alleviate some of the drawbacks of dual-radio based Concurrent RAT operation

It is important that the network be aware of the availability of UE’s radio for transmit and/or receive on a connection to minimize any performance impact from the UE sharing its radio across concurrent RAT’s. For example, if the network transmits data to the UE when the receive chain is not available, it could lead to throughput loss and excessive retransmissions. If the network does not receive channel state information (CSI) from the UE when expected or allocates grants when the UE’s transmit chain is not available, it could also result in performance degradation.

Observation 3: Time sharing of the UE’s radio should be done with network cooperation/knowledge to minimize any throughput loss or other performance impacts
Time sharing of the radio can be further categorized as following:-

· TX sharing: UE’s transmit chain is time shared between multiple simultaneous connections

· RX sharing: UE’s receive chain is time shared between multiple simultaneous connections

To enable and adopt TX/RX sharing based NR concurrent RAT operation, it is important to optimize the sharing efficiency by introducing necessary mechanisms in NR. At the same time, it would be ideal if the design required minimal or no changes on the non-NR RAT. 

Principle 1: NR Concurrent RAT TX/RX sharing design should introduce minimal or no changes on non-NR RAT

There may be scenarios where network side coordination is feasible across concurrent connections, for example, dual-connectivity based NR + NR concurrent operation. However, this may not be always be possible or be cost-effective solution especially if the concurrent connections are on different RAT’s.

Principle 2: NR Concurrent RAT TX/RX sharing should consider both network side coordination as well as no network coordination across concurrent connections depending on scenario

Some of the use cases for NR Concurrent RAT operation are semi-static in nature where the pattern of TX/RX sharing does not change frequently/if at all for the duration of the call. However, within the realm of semi-static TX/RX sharing, a dynamic mechanism is also needed where the TX/RX chain can be switched from one connection to another dynamically and need not follow any particular pattern. For example, such dynamic switching may be needed to support error recovery handling, connection setup etc. on one of the RAT’s.

Principle 3: NR Concurrent RAT TX/RX sharing should allow for both semi-static as well as dynamic TX sharing mechanisms

Finally, for future proofing, it would be desirable to have a design that is as general as possible i.e. agnostic to the non-NR RAT as well as scalable to more than two simultaneous connections

Principle 4: NR Concurrent RAT TX/RX Sharing design should be general, i.e. agnostic to the non-NR RAT and scalable to time sharing of ‘T’ TX/RX chains across ‘N’ connections where T < N
***************************************** next change ********************************************
2.
References

[Y]
TR 36.816: Evolved Universal Terrestrial Radio Access (E-UTRA); Study on signalling and procedure for interference avoidance for in-device coexistence.
***************************************** end text **********************************************
3.
Summary
In this contribution, we have presented a text proposal for TX/RX sharing with NR concurrent RAT operation. It is requested that the text proposal be captured in the TR [3].
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