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Introduction  
At RAN#81, it has been concluded that NR UE categories will not be introduced. [1]
conclusion: - working assumption: 3GPP will not define eMBB NR UE cat. in the future - people can check until Dec.18 whether this decision has to be reverted otherwise it is confirmed



At the same time, in order to sufficiently differentiate LTE and NR eMBB capabilities in Rel-15, certain features were made mandatory, including the following: 
· Support of 100MHz BW in FR1 for bands where 100MHz channel is available
· Support of 200MHz BW in FR2
· Support of 4-layer MIMO in high bands in FR1

In certain regions, it is expected that demand will exist for lower complexity NR devices. Initially, such demand can be met with deploying more LTE devices instead of NR devices. However, as more spectrum for NR becomes available, it will be necessary to transition devices to NR in order to most efficiently utilize the new spectrum. This will necessitate the introduction of lower capability NR devices. 

At RAN#84, it was agreed that an email discussion would take place [3]. While this discussion is still ongoing, we would like to emphasize in this contribution the importance of introducing lower capability UEs in an earlier release (Release 16). 

Discussion
It has been always the understanding that sometime after Rel-15, either the mandatory max BW or the mandatory max MIMO capability, or both, would be relaxed. We propose to do this in Rel-16.

The UE migration (from LTE to NR) cases without or with this change in Rel-16 can be illustrated in the Figure 1 and Figure 2, respectively, below. 
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Figure 1 No migration without lower capability UEs
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Figure 2 Migration scenario with lower capability UEs



As can be seen with the comparison of Figure 1 with Figure 2, the introduction of lower capability NR UEs in Rel-16 would enable migrating all current LTE users, not only high-end smartphone LTE users, sooner. This would have the following additional benefits: 
· Better spectrum utilization of new NR spectrum
· Earlier phase-out of DSS
· Removal of spectrum efficiency reduction and NR latency degradation due to DSS


IODT Aspects
Note that NR was designed to enable operation of lower and higher BW UEs in the same channel, served by the same gNB at the same time. However, this requires the gNB to implement the necessary features, such as Reference Point A for reference signal scrambling, BWP support, joint scheduling, etc. However, if UEs of different BW are not introduced in Rel-16, it should be expected that the inevitable later introduction of smaller BW UEs will create potentially a lot of interoperability problems. The later the introduction, the more severe the problem should be expected to be.  

Specification impact
Since the intent is that the introduction of lower capability NR UEs should have minimum or no impact on WGs, the specification impact should be also minimum. In [3], we already gave examples of how the required changes can be implemented, copied below. 

(Note that possible restrictions, e.g. BW range discussed in section are not yet reflected in this example text change.)

[36.306]
channelBWs-DL
Indicates for each subcarrier spacing whether the UE supports channel bandwidths lower than the maximum channel bandwidth as defined in clause 5.3.5 of TS 38.101-1 [2] and TS 38.101-2 [3]. If this parameter is not included, the UE supports all channel bandwidths. For FR1, the bits starting from the leading / leftmost bit indicate 5, 10, 15, 20, 25, 30, 40, 50, 60 and, 80 and 100MHz. For FR2, the bits starting from the leading / leftmost bit indicate 50, 100 and 200MHz. The third / rightmost bit (for 200M) shall be set to 1.
channelBWs-UL
Indicates for each subcarrier spacing whether the UE supports channel bandwidths lower than the maximum channel bandwidth as defined in clause 5.3.5 of TS 38.101-1 [2] and TS 38.101-2 [3]. If this parameter is not included, the UE supports all channel bandwidths.
For FR1, the bits starting from the leading / leftmost bit indicate 5, 10, 15, 20, 25, 30, 40, 50, 60 and, 80 and 100MHz.
For FR2, the bits starting from the leading / leftmost bit indicate 50, 100 and 200MHz. The third / rightmost bit (for 200M) shall be set to 1.
supportedBandwidthDL
Indicates maximum DL channel bandwidth supported for a given SCS that UE supports within a single CC, which is defined in Table 5.3.5-1 in TS 38.101-1 [2] for FR1 and Table 5.3.5-1 in TS 38.101-2 [3] for FR2. For FR1, all the bandwidths listed in TS38.101-1 v15.0.0 Table 5.3.5-1 for each band shall be mandatory with a single CC. For FR2, the set of mandatory CBW is 50, 100, 200 MHz. When this field is included in a band combination with a signle band entry and a single CC entry (i.e. non-CA band combination), the UE shall indicate the maximum channel bandwith for the band according to TS 38.101-1 [2] and TS 38.101-2 [3].
supportedBandwidthUL
Indicates maximum UL channel bandwidth supported for a given SCS that UE supports within a single CC, which is defined in Table 5.3.5-1 in TS38.101-1 [2] for FR1 and Table 5.3.5-1 in TS 38.101-2 [3] for FR2. For FR1, all the bandwidths listed in TS38.101-1 v15.0.0 Table 5.3.5-1 for each band shall be mandatory with a single CC. For FR2, the set of mandatory CBW is 50, 100, 200 MHz. When this field is included in a band combination with a single band entry and a single CC entry (i.e. non-CA band combination), the UE shall indicate the maximum channel bandwidth for the band according to TS 38.101-1 [2] and TS 38.101-2 [3].
[38.101-1]
The UE is required to be equipped with a minimum of two Rx antenna ports in all operating bands except for the bands n7, n38, n41, n77, n78, n79 where the UE is required to be equipped with a minimum of four Rx antenna ports. This requirement applies when the band is used as a standalone band or as part of a band combination.

Impact analysis:
It is our understanding that for either the BW or MIMO layer relaxation, the necessary signaling is mostly already in place. Therefore, no new WI or TEI would be required. The decision and necessary CRs could be agreed at RAN. 
Since it is not the intent to introduce single-Rx devices in Rel-16, no new UE requirements would have to be developed by RAN4. In addition, the Rel-15 specification has already been designed to be forward compatible with different BW capability UEs operating in the same spectrum. 

Conclusions
In this contribution, the following proposal have been made:
Proposal 1:  We propose to introduce lower capability NR eMBB devices in Rel-16. 
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