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1. Overall Description:

RAN4 thanks ECC PT1 for the LS on seeking information on the characterization of 5G/NR and 5G/LTE evolution systems for evaluation of suitability of technical conditions of ECC DEC (11) 06 for 5G. The questions raised in the ECC PT1 LS can be found in the annex to this contribution.
Unwanted emission masks and active antenna systems
3GPP specifies unwanted emission masks in order to mitigate harmful interference between mobile systems in adjacent frequencies. 

As CEPT will be aware, the unwanted emission masks for E-UTRA multi-standard base stations are specified in 3GPP TS 37.104 [1] in the form of conducted power limits measured at the antenna connector. These masks form the basis of the transitional and baseline block edge mask (BEM) power limits specified in ECC Decision (11)06.
In the context of E-UTRA, as well as 5G/New Radio and 5G/LTE evolution, 3GPP has been considering changes to the way in which unwanted emission masks are specified in order to account for the potentially large number of antennas (transmitter units) which might be used in Active Antenna Systems (AAS).

Specifically, 3GPP has been considering the following approaches for AAS:

1) In the context of E-UTRA, the existing conducted unwanted emission masks in TS 37.104 are scaled in accordance with a value N, where N is a function of the number of active transmitter units per cell. This approach is described in Section 6.6.5 of TS 37.105 [2].  
2) In the context of 5G/New Radio and 5G/LTE evolution, the unwanted emission masks will be specified as over-the-air (OTA) rather than conducted power limits. Work on this approach is on-going. However, we note that the OTA emission limits will most likely be specified as total radiated power (TRP), rather than equivalent isotropic radiated power (EIRP). This is because 3GPP studies have indicated that harmful interference to adjacent mobile systems is primarily dictated by the TRP (rather than the EIRP) of a base station in any given cell or sector [3]. 
3GPP RAN4 expects that the specifications for the above approaches will be completed by December 2017. 3GPP will inform ECC PT1 of any interim decisions on the specifications via member companies.
5G parameter values
The requested values for some of the parameters for 5G/New Radio (see annex) are currently under discussion at 3GPP. Some of these parameters were discussed in RAN4 for response to ITU-R WP5D, e.g. ACS, ACLR, emission masks, etc., and the values can be found in the reply LS to ITU-R WP5D in R4-1700305 [4]. However, these parameter values are only for mmWave bands and it was agreed in RAN4 that some parameter values derived in the co-existence study in the 3GPP study item are only used for the ITU-R WP5D response, but should be further studied in the WI phase when defining the RF requirements. For below 6 GHz, it was agreed in RAN4 that NR should reuse existing requirements as much as possible [1, 2]. 3GPP RAN4 expects that the specifications for NR requirements will be completed by December 2017. 3GPP will inform ECC PT1 of any interim decisions in the parameter values via member companies. 
On the question of “Active Antenna Systems characteristics” (see annex), many of the working assumptions relating to AAS can be found in 3GPP TR 37.840 and TR 37.842 [5, 6]. 
The active antenna arrays were modelled as a 1x10 element array with 0.9λ vertical spacing, and a 4x10 element array with 0.9λ vertical spacing and 0.5λ horizontal spacing. A single beam with total conducted power of 43dBm was considered. Co-existence between mobile systems in adjacent frequencies was simulated based on a 19 cell, non-coordinated layout with an ISD of 750m. Victim and aggressor UEs were distributed 1 per cell with random geographical placements. 
The throughput of the victim network was analysed with respect to the non-AAS (passive antenna) case, comparing non-AAS victim and aggressor networks with AAS victim and aggressor networks. The correlation level of the radiated adjacent channel noise across antenna elements directly affects the radiation pattern of that noise. If it is fully correlated, then the adjacent channel noise can be expected to form the same pattern as the wanted signal. If it is uncorrelated, then there is no beam forming and the adjacent channel noise can be expected to form the same pattern as the pattern of an individual radiating element. The correlation and the level of the AAS adjacent channel noise were varied in order to observe the effect of correlation and noise of an AAS compared to the non-AAS. It was found that the aggressor total radiated adjacent channel power was directly proportional to the network throughput degradation and that for a TRP metric the throughput degradation as a function of ACLR was the same as that for a non-AAS system. 
In practice the correlation level of the adjacent channel noise is not predictable, so the relation between any EIRP value and the TRP value is not known. The requirements must be independent of the effect of correlation level, hence TRP is considered to be the appropriate metric in assessing harmful interference.

As a result of these studies, the conducted requirements were set as a ratio of the total conducted wanted power to the total conducted adjacent channel power. Accordingly, the OTA requirements will also be set as a ratio of the TRP of the wanted signal to the TRP of the adjacent channel signal.
2. Actions:

To ECC PT1
ACTION: 
RAN4 respectfully asks ECC PT1 to consider above feedback in evaluation of suitability of technical conditions of ECC DEC (11)06 for 5G. 
3. Date of Next TSG-RAN WG4 Meetings:
TSG-RAN WG4 Meeting #83
15 - 19 May 2017   
Hangzhou, China

TSG-RAN WG4 Meeting NR#2
27 - 29 June 2017   
Qingdao, China

TSG-RAN WG4 Meeting #84
21 - 25 Aug 2017   
Berlin , Germany
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Annex: 

The following text is from the ECC PT1 LS, and describes the requested information:
ECC PT1 would like to thank TSG RAN4 for the information received in the liaison statement ECC PT1(17)004 on the technical parameters foreseen for introducing 5G technologies in the 3400 – 3800 MHz band.

ECC PT1 notes that one of the key items in the regulation for the 3400 – 3800 MHz band is the block edge mask (BEM), defining the permitted in-block and out-of-block radiated power for base stations and user equipment, including unwanted emissions below 3400 MHz. ECC PT1 further notes the on-going activity in 3GPP to define spectrum emission masks/unwanted emissions characteristics for 5G/New Radio and 5G/LTE evolution so as to properly reflect advanced antenna systems expected for such equipment, possibly by using total radiated power (TRP) as measured quantity. Considering that such a change may influence how the BEMs are expressed, ECC PT1 would appreciate additional information on this matter. 
Furthermore, ECC PT1 seeks additional information on the characterization of 5G/NR and 5G/LTE evolution systems with particular reference to:

· Maximum channel bandwidth

· Minimum channel bandwidth

· BS and UE maximum transmitter power

· BS and UE receiver ACS and blocking requirements

· BS and UE transmitter ACLR and 3GPP emission masks
· Active Antenna Systems characteristics i.e. number of antenna elements, antenna
techniques assumed in 3GPP coexistence studies (e.g. antenna array radiation pattern, the use of Beam Forming or spatial multiplexing or spatial division multiple access…)
























































































































































































































































































































































































































































































































