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1. Introduction
In the last meeting, the following agreement was achieved[1]:

The spherical coverage requirement for BC in initial access is specified the same as the requirements in TABLE 6.2.1.3-3 in TS38.101-2 with 2 dB power tolerance (e.g. min EIRP at 50%-tile CDF for BC in IA is up to 2dB less than the requirements specified in table 6.2.1.3-3). The related feature is defined as mandatory.

In this contribution, we further provide the analysis for the rationality of 2 dB tolerance and view on how to capture this agreement in the spec.
2. Discussion
2.1 2 dB power tolerance

Even though the 2 dB tolerance for spherical coverage was agreed, we still think it is better to give technical analysis for this value. In previous discussion, the ±3.5dB from aggregated power tolerance is the most suitable mechanism to be considered, but it is noted that the ±3.5 dB power variation exist in each test point and when we consider the statistical results over whole sphere, the impact to spherical coverage can be smaller.

Since for each test point, the change of power is random, in the first case we assume that the power change satisfies the uniform distribution, ∆P~U (-3.5,3.5), and the simulation results are shown in Figure 1.



Figure 1 Spherical coverage with ∆P~U (-3.5,3.5)
The original curve of spherical coverage is based on the phone with 1x4 antenna modules in opposite side, and the maximum output power is calibrated to the min peak EIRP in current spec. The simulation is performed 5,000 times and the result shows that the spherical coverage only has 0.3 dB degradation with ∆P~U (-3.5,3.5). However, to further investigate the possible worst case, we change the distribution to ∆P~U (-3.5,0), which means for each test point the measured power always less than the expected power, and the results are shown in Figure 2


Figure 1 Spherical coverage with ∆P~U (-3.5, 0)

Observation: Under the assumed worst case, i.e., ∆P~U (-3.5, 0), the spherical coverage degradation is 1.9 dB.
The simulation shows that even considering the worst case, the 2 dB tolerance of spherical coverage is still enough.

2.2 Wording in the spec

One more issue here is how to capture this agreement in the spec. The “tolerance” is a word that can be easily misunderstood and may cause the minimum requirement to be interpreted as a range. One company proposed that use equation to describe the agreement, and we think it is a good way to make the spec clear, for example

Table 6.2.1.3-3: UE spherical coverage for power class 3
	Operating band
	Min EIRP at 50 %-tile CDF (dBm)

	n257
	11.5

	n258
	11.5

	n259
	5.8

	n260
	8

	n261
	11.5

	n262
	2.9

	n263
	2.3

	NOTE 1:	Minimum EIRP at 50 %-tile CDF is defined as the lower limit without tolerance in RRC_CONNECTED state.
NOTE 2:	Void
NOTE 3:	The requirements in this table are verified only under normal temperature conditions as defined in Annex E.2.1.
NOTE 4:  The requirements in this table minus 2 dB tolerance apply to PRACH 



 

Proposal：Capture following highlighted wording in the spec:

Table 6.2.1.3-3: UE spherical coverage for power class 3
	Operating band
	Min EIRP at 50 %-tile CDF (dBm)

	n257
	11.5

	n258
	11.5

	n259
	5.8

	n260
	8

	n261
	11.5

	n262
	2.9

	n263
	2.3

	NOTE 1:	Minimum EIRP at 50 %-tile CDF is defined as the lower limit without tolerance in RRC_CONNECTED state.
NOTE 2:	Void
NOTE 3:	The requirements in this table are verified only under normal temperature conditions as defined in Annex E.2.1.
NOTE 4:  The requirements in this table minus 2 dB tolerance apply to PRACH 



3. Conclusion
Observation: Under the assumed worst case, i.e., ∆P~U (-3.5, 0), the spherical coverage degradation is 1.9 dB.

Proposal：Capture following highlighted wording in the spec:

Table 6.2.1.3-3: UE spherical coverage for power class 3
	Operating band
	Min EIRP at 50 %-tile CDF (dBm)

	n257
	11.5

	n258
	11.5

	n259
	5.8

	n260
	8

	n261
	11.5

	n262
	2.9

	n263
	2.3

	NOTE 1:	Minimum EIRP at 50 %-tile CDF is defined as the lower limit without tolerance in RRC_CONNECTED state.
NOTE 2:	Void
NOTE 3:	The requirements in this table are verified only under normal temperature conditions as defined in Annex E.2.1.
NOTE 4:  The requirements in this table minus 2 dB tolerance apply to PRACH 
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