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1
Background
A proposal for inclusion of additional test points for the application data-layer test discussed at RAN4#62 is resubmitted to RAN in [1] (the original RAN4 contribution from Qualcomm can be found in [2]). This proposal is based on propagation data given without any background information such as cell size and propagation environment, e.g. urban, sub-urban, hilly terrain, etc. Some companies therefore requested more information in order to assess these data. Nevertheless, most of the data presented is still consistent with the current test points in TR 37.901, but one of the data sets displays delay spreads much larger than that of any channel profile used in 25.101 and 36.101 (except for MBSFN) for a large fraction of the users. This may have implications on operator network configurations if this data set is typical in live operation.
The decision by RAN4 was to delay the decision on the above proposal for one meeting cycle, and to request the proponents (and for an earlier contribution in [3]) to supply more background data to allow further assessment. It is proposed that this is endorsed by RAN.
2
Proposal

It is proposed that the recommendations in [1] are given due consideration by RAN4 during the next meeting cycle as decided by RAN4#62. 
Annex A contains a preliminary technical assessment of the proposal in [1] (identical in [2]).
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A
Propagation data used for justifying additional test points
It is proposed in [1] and [2] to include 10 dB geometry points for PA and PB as representative of the majority of conditions experienced by the end user, and to consider multi-cell environment tests.

Three sets of propagation data are presented in [2] for justifying addition of the G = 10dB geometry points as typical for PA3 and PB3. The cell size and propagation environment are not known for any of the data sets, other than that the data is taken from live networks in San Diego and Los Angeles. We begin with PB3.
The data curve for Set 1 (not reproduced here) shows that PB3 with G = 0 dB occurs for 8% of the users, whereas G = 10 dB occurs for 2% of the users. For larger delay spreads, this is close to the results in [3] for ISD = 3 km (microcells) and urban environment for which PB3 with G = 0 dB occurs for 6% of the users, whereas G = 10 dB occurs for 0.8% of the users. This result was used (together with measured results) to motivate inclusion of the G = 0 dB case as the most common high-dispersive case for TR 37.901. Hence this is verified by Set 1 (although G = -5 dB is more frequent in Set 1). 
The Set 2 is more remarkable: the delay spread exhibited by a large fraction of users the users is larger or much larger than any for delay profile used in 25.101 and 36.101. The curves in [2] are reproduced below for convenience; Figure 1 shows the CDF of the collected data and Figure 2 the resulting occurrence of various delay spread and geometry combinations. In particular, 50% of the users have a delay spread smaller than around 0.4 s, that is, up to the VA channel profile, whereas 50% have a delay spread larger than 1.5 s and ranging up to 6 s, longer than the normal cyclic prefix of E-UTRA. Moreover, the CDF is flat between 0.4-1.5 s, which implies that that there were no recorded delay spreads corresponding to the PB (0.75 s) and TU (1 s) profiles in Set 2. This appears to be inconsistent with the observation in [2] for Set 2 that 10% of the users with experience G > 5 dB and a delay spread corresponding to PB:
“Further, Figure 4 [Figure 2 below] shows that over 10% of the users simultaneously experience geometries of 5 dB or higher and a delay spread comparable to the PB channel profile. The second set of data [Set 2] therefore suggests that delay spreads even larger than those of the PB channel profile can be experienced in live networks.”

There are certainly propagation environments where spreads larger than those of TU can be recorded, just as for Set 2. However, if the data in Set 2 is typical (the environment is unknown), then the problem is not that PB with 10 dB is not included in the application data layer test, but rather that there is no propagation model in neither 25.101 or 36.101 with a delay spread exceeding 1 s. In particular, the occurrence of delay spreads in the range 1.5-6s for 50% of the users means that operators need to configure extended cyclic prefix for E-UTRA had Set 2 been typical. Hence it is important that the cell size and configuration (e.g. if several RRH is used) and the propagation environment is presented so that this data set can be properly assessed.
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Figure 1 (Figure 1 in [2]): CDF of RMS delay spread observed in a real network in San Diego (Set 2)
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Figure 2 (Figure 2 in [2]): Conditional probability w.r.t. C/I and delay spread
Set 3 (measurements in Los Angeles, results not reproduced here) shows no recorded instance of PB with  geometry larger than 0 dB, but the occurrence of VA is demonstrated just as shown in [3] for microcells; VA is already represented in TR 37.901 for all geometries.
Turning to PA3, we note that the geometry point of 20 dB (the frequency of occurrence can be 10% in smaller cells), was chosen in order to produce large TBS variations necessary for testing the upper layers: the key aspect of the application data-layer test. 
To sum up the observations from the data sets in [2]:
· Set 1 verifies that PB and G = 0 dB is the most common high dispersive case amongst the 3GPP propagation profiles, this test point is already included as “typical” in TR 37.901.

· Set 2 shows that 50% of the users (any geometry) has a delay spread smaller than or equal to that of VA, whereas 50% of the users exhibit delay spreads significantly larger than that of PB and TU.
· Set 3 does not contain any PB data, but demonstrates the prevalence of VA and that PA with 20 dB occurs for 5% of the users. 

Clearly, these data do not show 10 dB geometry points for PB as representative of the majority of conditions experienced by the end user as claimed in [1]. Instead, it appears that these sets are not relevant as justification of adding PB and G = 10 dB, regardless of the propagation scenarios and cell sizes actually measured. However, presence of the PA profile and G = 10 dB is shown, but also for the 20 dB that is already included in TR 37.901 in order to properly exercise the higher layers.[image: image3.jpg]Y
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