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Attachments:
Attachment 4.6 to Document 5D/234 (RAN4 response)
1. Overall Description:

TSG-RAN WG4 received LS from ITU-R WP5D on “Modelling and simulation of IMT networks for use in sharing and compatibility studies” (R4-165141). WP5D is planning to finalize the work at its upcoming October meeting (with document submission deadline: 28 September 2016, 16:00 hours UTC), and would like to seek RAN4 comments on the attached document.
RAN4 has reviewed the latest version of Attachment 4.6 to Document 5D/234 and finds that the content is in line with the RAN4 approach to co-existence simulations.  The material in Attachment 4.6 should enable accurate modelling of IMT networks for the use in sharing and compatibility studies.

RAN4 identified a few elements in the Attachment that could benefit from further clarification or explanation as WP5D finalizes the document.  Those findings were as follows:
· Section 2: Four categories are defined in Table 2. Category 3 is for Outdoor Small Area Coverage (Beam forming antenna). It is to be considered there are no indoor mobile stations being served by outdoor base stations in small area coverage Deployment environment (5) for Micro Urban is not in line with this so indoor users are removed from (5).
· Section 3.1.1: It is worth mentioning explicitly that the cell size may be affected by the carrier frequency.
· Section 3.2.1.1: The repetitive word “interference” removed.

· Section 3.2.2: The value of blocking interference is related to received power. Correction is provided in attachment.
· Section 3.4.3: Dynamic simulation method may not be suitable. It adds a lot of complexity (need for traffic models, mobility models, convergence time, etc.) and does not bring valuable additional information for most sharing studies. One exception is bursty interference effects that might be important for some victim systems and might not be well captured with Monte Carlo simulations.   
· Section 4: The guidance about power control is not clear in this clause. 3GPP TR 36.942 is mentioned as reference that could be used. On the other hand IMT-Advance power control algorithm is said to be used in section 4.1. It might be better to adopt the IMT-Adv power control algorithm with specific values for its input parameters (P0 and alpha).
· Section 5: The Antenna Model Geometry in Figure 9 is different from the one in Figure 5.4.4.1-1 of TR37.840 which is used to derive the Composite Array radiation pattern formula in TR37.840. It is better to use Antenna Model Geometry in Figure 5.4.4.1-1 of TR37.840 to ensure correct generation of the Composite Array radiation pattern.
· Section 5.1 (Parameters, Table 3): Suggestion to use values from 3GPP TR 37.842 for these input parameters of the antenna element pattern.  

· Section 5.2 (Parameters, Table 4): The definition of the inputs to the 3GPP TR 37.842 AAS antenna model is important, as they have impact on sharing studies:

· Antenna array configuration (Row vs. Column) or number of vertical and horizontal antenna elements in the array may be frequency and/or deployment dependent, as it has as a limiting factor the size of the antenna elements and antenna array.   

· Horizontal and vertical spacing of radiating antenna element: Suggestion to use values from 3GPP TR 37.842, i.e. d/\lambda = 0.5 horizontally and 0.9 vertically.  
· According to the 3GPP TR 37.842 AAS antenna model, the antenna gain allocated to each beam is derived from the previously defined fundamental input parameters, including the radiation pattern of the antenna element (Table 3), and the application of the model. 
· Section 5.2 (In-band and out-of-band performance of beamforming antenna arrays): 
· In-band: Table 4 provides the 2-D antenna array configuration that produces beams in both azimuth and elevation directions. Beamforming can produce in-band unwanted signals. In the worst case, the unwanted signals will have identical radiation pattern as the wanted signal, i.e., unwanted interference in the direction of the wanted user. This will occur if the unwanted emissions produced by each transmitter at the AAS base station are highly correlated; otherwise, they are not affected by the beamforming operations and the radiation pattern will differ. Similarly, EVM is also affected by beamforming. The AAS antenna model from 3GPP TR 37.842 captures these effects.  
· Out-of-band: In previous 3GPP work the out-of-band emissions span a range of frequencies from 9 kHz to 12.75 GHz. Over this wide frequency range, the antenna-array radiation pattern is not the same (or known) as the intended operating frequency of the antenna array. Thus, the effect of beamforming on out-of-band unwanted signals is not the same as in-band unwanted signals even though there is a high correlation among the out-of-band unwanted signal sources. For spectrum above 24 GHz the out-of-band performance of the antenna array is expected to be similar to out-of-band performance of IMT-Advanced antennas below 6 GHz.
· Section11: Reference list does not contain TR36.942
RAN4 proposed changes to Attachment 4.6 of 5D/234 are shown by track changes in the attachment to this LS.
2. Actions:

To RAN group
ACTION: 

RAN4 asks RAN to approve and forward the LS to ITU-R WP5D.
3. Date of Next TSG-RAN WG4 Meetings:

RAN4 Meeting #80bis
10 – 14 October, 2016     
Ljubljana, Slovenia
RAN4 Meeting #81
14 – 18 November, 2016     
Reno, NV, US
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