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1. Introduction  
In the RAN4#81 meeting and NR AH meeting, some receiver requirements were preliminarily discussed, however only receiver REFSENS, ACS, OTA blocking requirement were analyzed in the contribution[1-3][9-11], receiver blocking requirement was preliminarily discussed in the contribution[9-11], therefore in this contribution, we want to share some further considerations and initial evaluation results on the blocking requirement of NR BS.
2. Discussion  
As we know that, the blocking performance requirement of E-UTRA system is specified as a measure of the receiver capability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer which are either 1.4MHz, 3MHz or 5MHz E-UTRA carrier for in-band blocking and CW signal for out-of-band blocking, on frequencies other than those close-in to the wanted channel as shown in Figure 1.Therefore for 5G NR BS, the blocking requirement should also been defined accordingly. Before specifying the blocking requirement for NR BS, it’s probably useful and necessary to review how this requirement is specified for E-UTRA system in 3GPP Rel8 Spec.
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Figure1. The illustration of interfering signal in E-UTRA BS [Wide area BS]
 2.1 In-band blocking: 
In general, when we are defining in-band blocking requirement for one specific new system, the following factors should be clearly clarified and finally defined in the spec. 
1) Interfering signal mean power and corresponding reference measurement channel;
2) Wanted signal mean power and corresponding reference measurement channel;
3) Frequency offset between the interfering signal and wanted signal;
4) Operating band;
As NR system is still under the discussion in other groups, therefore how to define the specific parameters should be FFS especially for the reference measurement channel at this SI phase.
The preliminary investigation work could start from the interfering signal mean power as this signal power level -43dBm defined for E-UTRA system was derived according to the system level simulation results [7] and some compromise between 30dBm Maximum Output power terminal defined in TR 36.803 and 24dBm assumption defined in TR 36.942 under the worst case MCL condition 70dB. Therefore how to evaluate this interfering signal power should be discussed and clarified within the group in the coming meetings. Here we want to share initial considerations on this aspect as following. 
Firstly, where is in-band blocking signal measured in the NR BS. In the past, for E-UTRA or URTA system installed with passive antenna system, in-band blocking signal is defined and measured at the antenna connector. In other words, the in-band blocking signal will measured behind the passive antenna system. However for NR BS, the RF architecture has huge difference from that of legacy system as the RRU and antenna system is integrated together within the NR BS. In general, NR BS could be classified into two different types: with or without conductive measurement point. As mentioned in the previous meetings, the conductive measurement point might be not accessible because all the RF and antenna components are packaged within the radome. Therefore for this type of NR BS without conductive measurement point, in-band blocking requirement should be OTA requirement which means interfering signal mean power should be measured over the air instead of behind the antenna connector as defined for UTRA and E-UTRA BS. For the NR BS with conductive measurement point, in-band blocking requirement should be measured at per receiver connector at the transceiver array boundary as defined TR 37.842 as shown in Figure 1.
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Figure 1. General AAS Radio Architecture
To be more specific, each small transceiver could be connected with either one antenna element or one antenna sub-array which is depending on the RDU configuration of NR BS. If each small transceiver is connected with one antenna element, then in-band blocking requirement should be defined behind the antenna element instead of antenna array. As antenna element pattern is quite different from antenna array pattern as shown in Figure 2, therefore it’s also necessary to evaluate this interfering signal mean power for NR BS. 
[image: image3.emf]Antenna gain

One sub-array

Whole antenna

Antenna attenuation

Higher signal level in 

sub-array

Lower signal level in 

sub-array

Antenna gain

One sub-array

Whole antenna

Antenna attenuation

Higher signal level in 

sub-array

Lower signal level in 

sub-array


Figure 2. The illustrationof antenna pattern of AAS system
Proposal 1:  to investigate the power level of the in-band blocking measured at per receiver connector at the transceiver array boundary for NR BS with conductive measurement point and measured over the air for NR BS without conductive measurement point. 
Secondly, what type of interfering signal should be defined for NR BS. As shown in the following table of E-UTRA system ,there are three different types of interfering signal with different channel bandwidth, if channel bandwidth of victim system is equal to or larger than 5MHz, then type of interfering signal are exactly the same namely 5MHz E-URTA signal. For NR BS, as channel bandwidth for coexistence study is assumed to be 200MHz, however this specific value is under the discussion in TSG RAN1. Therefore we need to wait for more specific clarifications before we assume any types of interfering signals for in-band blocking. In addition, in-band blocking signal is assumed to be at the second adjacent channel. 
Table 7.6.1.1-2: Interfering signals for blocking performance requirement [36.104]
	E-UTRA

channel BW of the lowest/highest carrier received [MHz]
	Interfering signal centre frequency minimum offset to  the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap [MHz]
	Type of interfering signal

	1.4
	±2.1
	1.4MHz E-UTRA signal

	3
	±4.5
	3MHz E-UTRA signal

	5
	±7.5
	5MHz E-UTRA signal

	10
	±7.5
	5MHz E-UTRA signal

	15
	±7.5
	5MHz E-UTRA signal

	20
	±7.5
	5MHz E-UTRA signal


Thirdly, as mentioned previously how to evaluate power level of in-band blocking signal for NR BS. Currently NR coexistence study above 6GHz has already been finalized in RAN4, both deployed scenarios and simulation assumptions had already confirmed and agreed, therefore we can reuse these simulation assumptions for the evaluation of in-band blocking signal for NR BS. To more specific, we need to derive 99.99% point of CDF of received blocking power level at per receiver connector at the transceiver array boundary for conductive measurement and how to transform the conductive requirement to OTA requirement could be FFS. The initial simulation results of blocking signal are shown in the Figure 1 and Figure 2. It can be found that blocking signal measured at antenna element connector and antenna array connector is -87.38dBm for and -73.56dBm respectively which is much less than -43dBm defined for LTE BS. 
Proposal 2:  to reuse the existing simulation assumption for NR coexistence study for the evaluation of in-band blocking signal for NR BS above 6GHz.
Observation 1:  blocking signal measured at antenna element connector and antenna array connector is -87.38dBm for and -73.56dBm. 
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Figure 1. in-band blocking signal measured at the antenna element connector
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Figure 2. in-band blocking signal measured at the antenna array connector

2.2 out of band blocking: 
Out of band blocking requirement for E-UTRA system is reused as defined for UTRA system between. The same type of interfering signal and the same power level were captured for E-UTRA and UTRA system. Therefore it’s necessary to have a further look how this requirement is defined for UTRA system especially on power level and interfering signal type [6] [8]. 
· Interfering carrier type [CW];
· Power level of interfering carrier [-15dBm]; 
For interfering signal mean power -15dBm of E-UTRA system, this value is coming from out-of-band blocking of UTRA UE [6], there is no much justification presented for UTRA and E-UTRA system. Therefore for the NR BS, it’s quite necessary to check the rationality to reuse the existing out-of-band signal power level.
3. Conclusions
In this proposal, the coexistence simulation results for Urban Macro scenario are provided for initial analysis and observations can be made as following:
Proposal 1:  to investigate the power level of the in-band blocking measured at per receiver connector at the transceiver array boundary for NR BS with conductive measurement point and measured over the air for NR BS without conductive measurement point. 
Proposal 2:  to reuse the existing simulation assumption for NR coexistence study for the evaluation of in-band blocking signal for NR BS above 6GHz.
Observation 1:  blocking signal measured at antenna element connector and antenna array connector is -87.38dBm for and -73.56dBm.  
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