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Introduction
In this paper, we discuss dynamic spectrum sharing between LTE and NR and the corresponding UE capabilities needed. It is explained why the mandatory feature of CRS rate matching is important. We are proposing to trigger the process of mandating the “IOT bit” to be set to one once testing opportunities are expected to be available by multiple network vendors, i.e., around June 2019.
Background
Bringing the 5G experience to everyone and everywhere is the next big challenge of the coming year(s). This will be starting based on NR non-standalone (NSA) EN-DC networks but soon transit to NR standalone (SA) network deployments being connected to 5G Core Network (5GC) and thus enabling 5GC services like slicing, flow-based QoS, inactive state etc. 
Commercially feasible wide area deployments, however, require low band spectrum, which is today used by LTE. As LTE networks will continue to serve huge number of devices, low bands cannot simply be re-farmed without degrading the MBB experience of millions of customers. Hence, spectrum sharing is the tool to smoothly migrate LTE (low) bands to NR. This is enabled by operating LTE and NR on the same shared carrier. 
Spectrum sharing is planned to be used on both Pcells and Scells and in both the Dual Connectivity and the Carrier Aggregation framework. Continuous 5G (low band) coverage enables 1) seamless NR mobility performance, 2) max. UE data rate through carrier aggregation of all available low, mid and high NR bands as well as 3) max. UE data rate through extended DL mmWave coverage into cell areas where the UL mmWave coverage may already be limited.
UE capabilities needed 
The key feature to support spectrum sharing is LTE CRS rate matching. Thereby, the UE knows the LTE CRS pattern that it shall rate match around when receiving DL transmissions on a cell sharing LTE and NR. 
LTE CRS rate matching is the key feature to enable spectrum sharing
RAN1 agreed that LTE CRS rate matching parameters are mandatory for the UE to support.  RAN1 also agreed that an “IoT bit” is introduced because early NR deployments (on mid- and high bands) using EN-DC will not use spectrum sharing. Hence IoDT opportunities will not be available from the start. This does not lead to any problems for NSA UEs in EN-DC networks not using (low band) spectrum sharing.
However, if SA NR UEs would disregard the specification and not implement the mandatory feature of LTE rate matching, they would get into trouble on low band NR SA cells using spectrum sharing. These UEs would camp and access the NR cell as a result of reselection priorities. However, the UE could not be served by the shared cell as the bitrate would be too low. Due to this, the network would redirect the UE to the LTE cell. But of course, reselection priorities would lead the NR capable UE back to the NR cell, where the above start all over. The ping-pong effect likely results in the UE not getting service at all. 
Especially for UEs supporting standalone NR, it is utmost important to follow the specification and to implement CRS rate matching. We expect IoDT opportunities to become available around June 2019 and as soon as they are available, the feature should be truly mandatory, ie., the “IoT bit” shall be set to true.
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· PDCCH in symbol 2
· Rate matching pattern to map around LTE PSS/SSS and PBCH
· TRS in symbol 6 and 10
· Flexible CSI-RS placement
· Alternative PDSCH DM-RS pattern when LTE CRS rate matching is configured
· 7.5 kHz UL shift
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It is recommended that NR SA UEs also implement the above features in addition to LTE CRS rate matching.

Conclusions
In this paper, we observed the following:
1. LTE rate matching is the key feature to enable spectrum sharing 
Based on the discussion in this paper we propose the following:
Proposal 1	As soon as IoDT opportunities are available, LTE CRS rate matching should be truly mandatory, ie., the “IoT bit” shall be set to true
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