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1 Introduction
It was decided during RAN4#81 (Reno) that the subject of the blocking would be further discussed after the minimum EIS requirement had been agreed. In RAN4#82 (Athens) and agreement was made on minimum EIS [1] and hence it is appropriate to once again discuss blocking.
The latest WF on the subject of blocking is [2] which list 2 potential options:

1) The blocking signal level currently defined at the conducted interface is used with an estimate of an equivalent non-AAS antenna gain based on AAS declarations (OSDD declarations or similar). As the gain is used to relate the equivalent non-AAS OTA requirement to the conducted requirement a single direction is sufficient.

2) The OTA blocking level(s)  and direction(s) are based on the level(s) which would provide the same conducted blocking protection as a non-AAS when used in the same deployment scenario as the AAS.

This contribution further discusses our view on the blocking requirement and how it is effected by the agreed min EIS requirement.

2 Discussion

2.1 Background

In [1] a number of agreements were made
Agreement: The wanted signal and blocking interferer are present at the same time.

Agreement: The wanted signal should be in the same direction as the interfering signal.

There are actually 2 type of blocking requirement– on band and out of band blocking.  Currently blocking discussions have focused on in-band blocking – this is important for the 2nd of these agreements, as we have no decided that min-EIS requirement is defined over the 3dB RoAoA, then this also is the range over which the blocking is defined. This makes sense for in-band blocking but may require further discussion for out of band. 

The current discussion is therefore about in-band blocking only

Observation 1. Discussion and agreements so far refer to in-band blocking only

The 2 options listed in the WF [1] in hindsight are difficult to differential however considering the model provided:



The difference between 1options 1 and 2 can be more easily seen as 

Option 1) used declared spatial parameters to calculate the gain figure

Option 2) uses agreed values of gain based on deployment scenario’s

It can be noted that a similar distinction was made for min EIS 

2.1.1 Min EIS

Prior to the final agreement the WF on OTA sensitivity [5] has the following open points:
· Should the non-AAS beam pattern used to derive D be linked to the RoAoA declarations.
· What parameters bound the choice of non-AAS beam pattern, i.e. 3dB beam width, 10dB beam width or other…..
· The translation of equivalent non-AAS beam pattern to D to be done by either table or equation (e.g. Elliott formula).
· If the declared RoAoA concept needs to be updated, e.g. define the difference in EIS in dB between reference direction and edge of the RoAoA.
In this case the alternatives were to use the RoAoA declared for the RX to calculate D or to use some other requirements associated with deployment.

The final agreement was to use a 3dB RoAoA to calculate D. This RoAoA is not necessarily linked to the exiting REL13 RoAoA but is contained within it.

It would make requirements easier to understand if the same translation could be used for blocking interferer level as it could for min EIS.
2.1.2 Summary of previous papers
In [3], the blocking simulations used to derive the conducted requirements were analyzed and the locations and OTA levels of the worst case (99.99%) blockers was a investigated. It was found that

· Worst case blocking signals are generated by a single UE.

· The location of the single UE does not align with any particular direction with respect to the antenna pattern.

Based on this options 1 and 2 (from [1]_) were further analyzed in [4] and the following observations made:

Option 2 produced an OTA requirement which is stricter than the conducted requirements.

The simulation results from the REL12/13 work showed that the change in radiation pattern between AAS and non-AAS did not result in a different conducted blocking level. 

Option 1 gives an equivalent to the conducted requirement.

Option 1 depends on the accuracy of the element gain/directivity estimate

Keeping a constant delta between wanted signal and blocking signal level guarantees relative blocking performance.

2.2 Blocking levels and directions.
The purpose of the OTA blocking requirement is for the OTA requirement to offer the same protection and performance as the existing REL14 (hybrid) requirements.

It is a well discussed issue that there are potential differences between the OTA conditions of the wanted signal and the blocker as demonstrated in figure 1.
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Figure 1.
Example of Option 2 in elevation with AAS element pattern

However such differences are accounted for already in the conducted blocking level analysis. As we have agreed that the blocking signal and the wanted signal come from the same direction then it must be the case that the levels are accounted for.

The purpose of estimating the antenna directivity is so the conducted requirements can be translated to an equivalent conducted requirements.

Having agreed a means to convert the conducted REFSENS requirement to an OTA value, then the most obviously solution to the blocking level is to use the same methodology for the blocker.

This will produce a conducted requirement which maintains a fixed differential between the wanted signal level and the interferer signal level. This has the following advantages:

· Delay between wanted signal and blocker is maintained at both OTA and conducted interface.

· Similar methodology to blocking levels for other BS classes where the delta between wanted and interferer is maintained.

· Simple to implement and understand 

· This makes it simpler to understand the performance when deploying the network
· Makes system design simpler and trade of between NF and linearity is same as existing conducted requirements.

· Fewer declarations and calculations in the requirements.

· Also any potential errors due to error in gain estimates apply equally to wanted and interferer

· If D estimated high makes sensitivity harder (lower value) but blocking easier (lower level) 

· If D estimated high makes sensitivity easier (higher value) but blocking harder (higher level) 

· Similar situation to having varying cable loss, antenna loss, antenna gain in existing non-AAS systems.

Using a different method to calculate the D value for the interferer (different from the min EIS D value) may make the requirement mimic reality more closely, however the purpose of the requirements is not to mimic reality but to find a RF requirement which when met allows the system to provide a minimum level of performance. 
The obvious solution to the interferer level is therefore to use the same methodology for the blocking level as used for min EIS, i.e.
Blocking interferer level = Conducted blocking interferer level – D + L + Off-peak Margin

· L is a loss factor accounting for antenna losses, distribution losses, integration losses etc. 

· L=2dB for wide area BS
· Conducted blocking interferer level is rel13 value

· D is calculated form and equation such as the Elliot formula final formula is FFS) using a declared 3dB RoAoA.
· The 3dB RoAoA is within the RoAoA declaration of the existing REL13 radiated OTA sensitivity requirements

· The equation is chosen in such a way it will not overestimate directivity
· Off-peak Margin is 3dB.
In addition it can be agreed that the wanted signal uses the same offset as the existing conducted requirements but uses min EIS as a reference rather the conducted reference sensitivity. In many cases (but not all) the offset is 6dB, for example:


Pwanted = min EIS + 6dB

2.3 Conformance
If the same transformation is used for both wanted signal and the interferer it then conformance can be shown over the same directions (i.e. 5 directions, reference and up to 4 extremes)
3 Summary
The past work and agreements on blocking have been reexamined along with the recent agreements on min EIS. The following proposal for the blocking requirement is made.
1) The wanted signal and blocking interferer are present at the same time and come from the same direction.

2) The wanted signal is referenced to min EIS in the same way conducted reference signal is reference to conducted REFSENS.

3) The blocking interferer level is calculated as follows:

Blocking interferer level = Conducted blocking interferer level – D + L + Off-peak Margin

· L is a loss factor accounting for antenna losses, distribution losses, integration losses etc. 

· L=2dB for wide area BS
· Conducted blocking interferer level is rel13 value

· D is calculated form and equation such as the Elliot formula final formula is FFS) using a declared 3dB RoAoA.

· The 3dB RoAoA is within the RoAoA declaration of the existing REL13 radiated OTA sensitivity requirements

· The equation is chosen in such a way it will not overestimate directivity
· Off-peak Margin is 3dB.
4) Conformance testing is done at the same directions as min EIS i.e. reference direction and 4 extreme directions.

4 References
[1] R4-1702271

WF for  OTA sensitivity


Huawei

[2] R4-168875

WF on Rx blocking requirements
Huawei

[3] R4-168424

Blocking interference level and location analysis

Huawei

[4] R4-1610391

Further discussion on Blocking

Huawei

[5] R4-1610807

WF on OTA Sensitivity

NEC































Model of equivalent directional antenna gain(s) related to similar non-AAS deployment
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