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[bookmark: _Toc116995841]Introduction
In the following contribution we present a text proposal on usage of TRS in IDLE mode for beam refinement in FR2 for TR 38.891.
[bookmark: _Toc117000708]Text proposal to TR 38.891
<Start of changes>
[bookmark: _Toc117000706]6.2	Implementation impact to UE
One of the main characteristics of 5G NR beam management procedures is using directive beams hence requiring beam alignment between the UE and the base station. In FR2, the UE uses the beam refinement procedure to have narrow highly directive beams towards the gNodeB thereby increasing the uplink coverage. During a Random access procedure, the UE could use both the rough and fine beams. An example of UE simulated at 28 GHz (band n257) with 1x4 array placed on the sides of a smart phone in free space (no user presence). We assume all the UE surroundings, UE model, and antenna model are the same, only change the beam width. The simulation results in Figure 6.2-1 and Figure 6.2-2 show the EIRP coverage curves (using different simulation assumptions, UE surroundings, UE model, and antenna model may cause different results).  
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Figure 6.2-1. EIPR spherical coverage for single and multiple broad beams (Nokia)
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Figure 6.2-2: EIRP spherical coverage for envelope of narrow beams (Nokia)

In this example, the current requirements in RRC_CONNETED mode of 11.5 dBm EIRP at 50MHz CBW and at 50%-ile is represented with the grey box. In Figure 6.2-1, the blue curve, purple curve, and red curve represent the spherical coverage of a broad beam from one panel, the sum of spherical coverages of 2 broad beams from two 2 panels, and the sum of spherical coverages of 3 broad beams from two 3 panels. In Figure 6.2-2, the blue curve represents the envelope of narrow beams with a single panel with 4 elements active. The purple curve represents the sum of envelopes of narrow beams from two 2 panels, and each with 4 elements active. The red curve represents the sum of envelopes of narrow beams from two 3 panels, and each with 4 elements active. 
As illustrated above, the spherical coverage at the 50%-ile is 16.5 – 19 dBm in Figure 6.2-1 and 21.4 – 24.2 dBm in Figure 6.2-2. The choice of using narrow beams and using broad beams has a big impact to the EIRP spherical coverage of a UE. We can also observe that the EIPR spherical coverage increases as the number of panels increases.  
During random access procedure for Initial access or even handovers, cell reselection and other scenarios where Random access is required, the 3GPP standards do not mandate the beam type the UE used. This is up to UE implementation if a rough beam or a narrow beam is to be used and how to achieve beam refinement.
When UE needs to use a refined beam towards the gNodeB to increase the uplink coverage, UE can use SSB during the beam refinement procedure, which is periodically broadcasted every 20 ms. Alternatively, some companies think that UE can also use Tracking reference signal (TRS) signals defined in 3GPP Rel-17 in IDLE and INACTIVE modes. The TRS has a QCL relation to the SSB which can be configured in SIB17. The highest configurable allocation of TRS is two consecutive slots with 2 symbols per slot TRS for IDLE mode and a periodicity of 10 slots, which amounts to 4 occasions to refine UE beam every 1.25 ms in FR2 120 KHz SCS. UE has many more occasions to refine its beams using the IDLE/INACTIVE mode TRS as compared to when it uses SSB. 

<End of changes>
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Figure 1: Achievable spherical coverage per EIRP for multi-g chains UEs with broad beams.
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