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1 Introduction

During the period between RAN4#76bis and RAN4#77, TS text on OTA sensitivity has been provided by the sub-editor (Huawei) and discussed over the reflector. This document captures substantive remaining Ericsson comments on the draft TS text as of Monday 5th October. It is quite possible that further reflector discussions prior to the start of RAN4#76bis may resolve some of these issues.
2 Discussion

The OTA sensitivity text is in fairly good shape and from our perspective, there are not so many substantial issues. We highlight two things that we have commented:

Applicability of requirements:

Receiver requirements should be stated to be applicable for any transmitter configurations; this is the practice in the current specifications.

Polarization:
OTA sensitivity needs to be declared per polarization. Since the OTA sensitivity requirement is a declaration, we propose to leave details of how polarization is measured (alignment or calibration) and what is intended to be assumed for polarization to the conformance stage. The core requirement needs to be clear that it is applicable for each polarization though.

In addition, several minor wording alterations are proposed in the text. The latest comments sent over the reflector  at the time of submission are attached below.
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10.
Radiated receiver characteristics


<Text to be added >

10.1
General


OTA receiver characteristics requirements apply on the AAS BS 
including all its functional components active 
unless otherwise stated in each requirement. 


Unless otherwise stated the requirements in clause 10 apply during the AAS BS receive period
.

 For FDD operation the requirements in clause 10 shall be met with the AAS BS transmitter on.

The (E-UTRA) throughput requirements defined for the receiver characteristics in this clause do not assume HARQ
 retransmissions.

When the AAS BS is configured to receive multiple carriers, all the throughput requirements are applicable for each received carrier.

10.2
OTA sensitivity 


10.2.1
General


The OTA sensitivity requirement is based upon the declaration of one or more OTA sensitivity direction declarations (OSDD), related to an AAS BS receiver

. 


The AAS BS receiver may optionally be capable of redirecting/changing the receiver target by means of adjusting BS settings resulting in multiple sensitivity RoAoA. The sensitivity RoAoA resulting from the current AAS BS settings is the active sensitivity RoAoA.


If the AAS BS is capable of redirecting the receiver target related to the OSDD then the OSDD shall include: 


· The set(s) of RAT, Channel bandwidth and declared minimum EIS level applicable to all sensitivity RoAoA in the OSDD.


· A declared receiver target redirection range, describing all 
the angles of arrival that can be addressed for the OSDD through alternative settings in the AAS BS.


· Five declared sensitivity RoAoA comprising the conformance testing directions as detailed in [X
]. 


· The receiver target reference direction. 

NOTE1
Some of the declared sensitivity RoAoA may coincide depending on the redirection capability. 


NOTE2
In addition to the declared sensitivity RoAoA, 
several sensitivity RoAoA may be implicitly defined by the receiver target redirection range without being explicitly declared in the OSDD.

NOTE3
The declared OTA sensitivity applies only to the active sensitivity RoAoA inside the receiver target redirection range.

If the AAS BS is not capable of redirecting the receiver target related to the OSDD, then the OSDD includes only: 


· The set(s) of RAT, Channel bandwidth and declared minimum EIS level applicable to all sensitivity RoAoA in the OSDD.



· One declared active sensitivity 
RoAoA.

· The receiver target reference direction.

NOTE

For AAS BS without target redirection capability, the declared (fixed) sensitivity RoAoA is always the active sensitivity RoAoA.


The OTA sensitivity requirement applies per polarization, under the assumption of polarization matching

. 

 


10.2.2
Minimum requirement for MSR operation

The minimum requirement for a UTRA carrier OTA sensitivity is defined in sub-clause 10.2.3.

The minimum requirement for a E-UTRA carrier OTA sensitivity is defined in sub-clause 10.2.4.

10.2.3
Minimum requirement for single RAT UTRA operation

For a received signal whose angle of arrival of the incident wave is within the 
active sensitivity RoAoA of an 
OSDD, the error rate criterion as described below shall be met when the level of the arriving signal is equal to the minimum EIS in the respective declared set of EIS, RAT and channel bandwidth. 


FOR UTRA FDD, the BER shall not exceed 0.0001, using the 12.2 kbps data rate reference measurement channel specified in Annex A of [2
]

FOR UTRA TDD, the BER shall not exceed 0.0001, using the 12.2 kbps data rate reference measurement channel specified in Annex A.2.1.2 of [3].


Note 

The requirement applies for all declared sets of EIS, RAT and channel bandwidth, within the ORDD comprising UTRA, and for all related active RoAoA settings within the AAS BS capability.


10.2.4
Minimum requirement for single RAT E- UTRA operation

For a received signal whose angle of arrival of the incident wave is within the 
active sensitivity RoAoA of an 
OSDD the throughput criterion, as described below, shall be met when the level of the arriving signal is equal to the minimum EIS in the respective declared set of EIS, RAT and channel bandwidth. 
 


The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A of [4
] with parameters specified in Table 10.2.4-1.

Note
The requirement applies for all declared sets of EIS, RAT and channel bandwidth, within the ORDD comprising E-UTRA, and for all related active RoAoA settings within the AAS BS capability.


Table 10.2.4-1: E-UTRA AAS BS reference measurement channel


		E-UTRA


channel bandwidth [MHz]

		Reference measurement channel



		1.4

		FRC A1-1 in Annex A.1 [4]



		3

		FRC A1-2 in Annex A.1 [4]



		5

		FRC A1-3 in Annex A.1 [4]



		10

		FRC A1-3 in Annex A.1 [4] (NOTE)



		15

		FRC A1-3 in Annex A.1 [4] (NOTE)



		20

		FRC A1-3 in Annex A.1 [4] (NOTE)



		NOTE: 
The declared minimum EIS level is applies to a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of FRC A1-3 mapped to disjoint frequency ranges with a width of 25 resource blocks each. 







NOTE
Several OTA sensitivity declarations corresponding to different 
signal BW may be made.

�“Radiated characteristics are characteristics defined over the air (OTA) with a point of reference in the far field (Fraunhofer) region�. The directions in which the requirements apply are detailed in each requirement.” Is moved to sub-clause 4.3 points of reference, hence becoming applicable to OTA Tx requirements too.



�Definition? BS in 21.905, AAS not. Define AAS BS instead of AAS.



�Added a response to Ericsson comment.



�Add “The requirements in clause 10 shall be met for any transmitter configuration.”; this is from the current specs and I think should also be applicable here.



�Definition needed.  (Not transmitter OFF period) Not in 21.905



�In21.905



�General comment: All acronyms and definitions have been checked against TR21.905. All acronyms and definitions that have sufficient coverage in TR21.905 are used without further explanation in the current spec. The rest will be added to the lists of acronyms and definitions respectively to be part of this TP.



�Defined as the composite receiver function of an AAS BS receiving in an operating band.



�We could just skip the word “receiver” here as it is anyhow stated in the section heading of section 10.



�Moved in response to Ericsson comment.



�Allowing multiple EIS declarations inside the OSDD changes in response to Nokia comment



�Add “the union of all the angles…” ?



�reference to conformance specification yet to be introduced



�We should align this with the TX approach. We have a mild preference for a different sentence more similar to the TR; so far the poll of opinions did not reveal an objection



�inserted in response to Ericsson comment.



�Allowing multiple EIS declarations inside the OSDD.



�Changed in response to Nokia comment.



�Note that if only one declared sensitivity – it is now defined active.



�Inserted for clarification. Should this be “Note4” or just “note”?



�“The manufacturer shall declare whether dual polarization or single polarization reception is supported for the OSDD by the AAS BS.” Moved to conformance specification in response to Ericsson comment.



�Under the assumption of  polarization matching also implies something about conformance. We can remove this part of the sentence; how the declaration is made and assumptions about matching can be described in the conformance specification.



�If a cap on the declared EIS shall be introduced, it fits here.



�Change to “an” so that the requirement applies whichever sensitivity RoAoA is active



�TS25.104 in references



�TS25.105



�Introduced to support UTRA TDD  1.28 Mcps.



�Introduced in response to comment from Ericsson.



�Change to “an” so that the requirement applies whichever sensitivity RoAoA is active



�Handle both single and multiple EIS declatations. Changed in response to Nokia comment



�Handle both single and multiple EIS declatations. Changed in response to Nokia commen



� TS36.104 in references



�Introduced in response to comment from Ericsson.



�Title corrected in response to comment from Ericsson



�Changed in response to comment from Ericsson








