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1
Introduction
In RAN1#85, the working group agreed on the following principles for forward compatibility service multiplexing 
· Forward compatibility of NR shall ensure smooth introduction of future services and features with no impact on the access of earlier services and UEs

· Multiplexing different numerologies within a same NR carrier bandwidth (from the network perspective) is supported
· FDM and/or TDM multiplexing can be considered
In [1], the service multiplexing scenarios were analysed and the corresponding requirements were provided. In [2], the frame structure and signalling aspects of service multiplexing were discussed to ensure legacy services are aware of the existence of “alien” waveforms. More specifically per-control-interval signalling of the frame structure were introduced.
In this contribution, we provides further analysis on the forward compatibility design principles in case new services or deployment scenarios lead to severe unpredictable interferences within a legacy TTI.
2
Discussion
NR is expected to provide robust performance under practical interference limited deployments. Interference prediction problem exists in 3G and 4G in practical networks. This is mainly due to random arrival of the traffic in neighboring cells, which leads to bursty scheduling of interfering waveforms. The 3G and 4G approach of mitigating bursty interference is through HARQ, where lower coding rate is achieved with the retransmission of parities in the presence of poor channel/interference condition.
In [1], new service multiplexing scenarios for NR are introduced. It is envisioned that a variety of eMBB, mMTC to URLLC services would coexist on the same carrier. Given the different delay, efficiency, energy requirements for each service, it is reasonable to predict that different scheduling interval would exist over the same carrier.

Observation 1: NR is expected to have different scheduling intervals for different services.

As different services are multiplexed over the same carrier, we expect either FDM or TDM multiplexing would occur across different cells and within the same cell. In the case of neighboring cells have traffic of different scheduling interval, the users with longer scheduling interval will observe “intra-scheduling interval” bursty interference. In the case of TDM multiplexing of different services, a UE with longer scheduling interval could potentially be interrupted by a shorter scheduling interval. For example, a 14-symbol eMBB scheduling interval could be puncturing by a 2-symbol URLLC scheduling interval with higher priority [3].
Observation 2: Service multiplexing leads to intra-scheduling interval bursty interference or puncturing.

In order to fulfill the forward compatibility requirements of not degrading the legacy services with the introduction of future services, the first release of NR should have built-in mechanism to correct intra-scheduling interval bursty interference. Based on these observations, we make the following proposal

Proposal 1: Robust intra-scheduling interval bursty interference mitigation mechanism should be studied and introduced in the first release of NR
Multiple solutions should be studied:
a) Time interleaving of code blocks across the scheduling interval

· Pro: simplicity

· Con: built-in latency for decoding

b) Low complexity outer-code to recover lost code blocks within scheduling interval [4]
· Pro: efficiency and low latency

· Con: new coding scheme

c) Code block based HARQ

· Pro: low latency

· Con: signaling overhead and scalability

Proposal 2: Investigate at least following interference mitigation schemes: time interleaving, outer code, CB based HARQ.
3
Conclusions 
In this contribution, we discuss the forward compatibility requirements on mitigating intra-scheduling interval bursty interference. Based on the analysis, following observations and proposals are made:
Observation 1: NR is expected to have different scheduling intervals for different services.
Observation 2: Service multiplexing leads to intra-scheduling interval bursty interference or puncturing.

Proposal 1: Robust intra-scheduling interval bursty interference mitigation mechanism should be studied and introduced in the first release of NR

Proposal 2: Investigate at least following interference mitigation schemes: time interleaving, outer code, CB based HARQ.
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