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1	Introduction

During the AAS evening ad hoc meeting, contributions [1][2] on TP for TR 37.843 capturing initial TRP accuracy requirements were presented. 
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The intention of this document is to revise the text in [1] and incorporating [2] based on comments. The agreement made during the evening ad hoc meeting is also captured. 

2	Discussion
A number of contributions on TRP accuracy values [3]-[6] were presented at the meeting. The proposed values are summarized in the following table.

	Companies
	TRP accuracy values

	NTT DOCOMO [3]
	2 dB

	Huawei [4] 
	2.1 dB

	NEC [5] 
	2 – 2.5 dB

	Nokia, Alcatel-Lucent Shanghai Bell [6]
	2.2 dB


	
As the TRP accuracy value should be bounded as follows: 
 	
RAN4 decided to use 2 dB as the TRP accuracy requirement with compromises by some vendors.
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4	Text proposal
TR37.843 v0.3.0
--------------Start of text proposal-------------

5	5 Radiated transmitter characteristics
5.1	5.1 General
{Unchanged sections omitted}


Table 5.1-1: Overview of radiated Tx requirements

	AAS BS requirement
	OTA requirement type
	Coverage range
	Notes

	Base station
Output 
power
	Output power
accuracy for EIRP
	Directional requirement
	OTA  peak directions set
	Output power accuracy for EIRP requirement is already included as a core requirement in TS 37.105.

	
	Output power accuracy for TRP
	TRP
	n/a
	

	{Unchanged rows omitted}
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The conducted single RAT specifications 25.104 [20], 25.105 [21] and 36.104 [8] as well as the MSR specification 37.104 [7] and the release 13 AAS specification 37.105 [3] all contain a set of declarations and a requirement on conducted output power. The requirement is placed upon the rated carrier output power per carrier and applies to each antenna connector in non-AAS BS, and TAB connector in AAS BS. The rated carrier output power per carrier is declared, and the requirement is that the measured value is within +- 2dB (+-2.5 dB in extreme conditions) of the declared value. In addition to the accuracy requirement on the carrier output power, a limit on the maximum declarable total rated output power per carrier, dependent on the BS class, is captured in the core specification although not subject to any conformance test.
In the conformance test specification, the conducted power accuracy test is not carried out with a single carrier active, but with a set of carriers active such that the total output power at the TAB connector is at its maximum level and hence the power amplifier is operated at its maximum output power. Operation at maximum output power is an essential condition for a number of other transmitter tests, including in band emissions, spurious emissions and EVM.
In the AAS BS specification, a requirement on EIRP accuracy is introduced. The requirement is based on a set of declarations that associate declared beams, beam steering ranges and EIRP achieved at certain points within the steering ranges. The declarations associated with the EIRP accuracy requirement are described in more detail in [4]. The requirement itself states that the declared EIRP must be achieved to within a 2.2dB accuracy interval at a number of (declared) directions.
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{omitted} 
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The existing EIRP output power accuracy requirements are adopted for the requirement in normal conditions. The accuracy requirement is hence ±2.2dB.
As there are now a number of transmitter requirements which are specified as directional requirements the existing directions set name and definition over which the EIRP accuracy is met (EIRP accuracy directions set) is no longer suitable. EIRP accuracy will now be defined over the more general OTA peak direction set(s), the requirement is modified accordingly.
For each declared beam, in normal conditions, for any specific beam peak direction associated with a beam direction pair within the OTA peak directions set, a manufacturer  claimed EIRP level in the corresponding beam peak direction shall be achievable to within +2,2 dB and -2,2 dB of the claimed value.


EIRP accuracy was derived  based on 3 methods outlined in Clause 7.2.3, TR 37.842 [4]:
1. Impacts of accuracy on network performance
2. non AAS base station EIRP accuracy; and
3. an estimate of the achievable accuracy by AAS BS.
Whilst much of the effort focused on the last of these the achievable accuracy of an AAS BS and the 3 error model used to estimate this, it was not the only basis for the final agreement.
The impact on network performance throughput is related to the wanted link between the AAS BS and the UE and hence is covered by the EIRP requirements so need not be considered when looking at TRP. 
However the BS class upper power limits are derived based on the interference the BS causes in co-existence scenarios. This was not considered when examining EIRP accuracy network performance. The upper power limits for the medium range and local area BS classes can be found in TR 25.951 [xx]  and are based on co-existence simulations with wide area networks and the macro layer downlink outage. From these simulations and the results it can be noted that:
· The results for the medium range output power limit were between +20 to +30dBm with +24dBm agreed as a compromise.
· The results for the local area output power limit were between +37 to +39dBm with +38dBm agreed as a compromise.
· Simulations  in all cases did not take into account the BS output power variation, it can be assumed that this and the antenna network gain variation are assumed to be included as the channel and hence part of the slow fading (10dB lognormal for the Macro layer and 6dB for the micro/pico layers)
Considering the range of results found when deriving the power limit and the large variation considered in the slow fading and that the TRP accuracy to be a value between the conducted accuracy and the EIRP accuracy which are only 0.2dB apart, it is unlikely that network simulation will provide a meaningful result. Hence  methods 2 and 3 above were considered.
Unlike EIRP, TRP is not subject to the additional steering error caused by phase mismatch in between transceiver units when considering TRP. As there is no steering error, the other errors in the non AAS base station EIRP accuracy (method 2) and the estimate of the achievable accuracy by AAS base station (method 3) still applicable to TRP. For the latter, the TRP accuracy is expressed as

Hence the TRP accuracy is bounded as follows
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Finally RAN4 agreed to use ±2 dB as the TRP accuracy requirement with compromises by some vendors.

[bookmark: _Toc479772777]5.2.3.2  Conformance requirement
The core requirement applies to any claimed power, however as the conducted requirement no longer exists it is important that the condition of all transceiver units operating at maximum power is defined for the conformance condition. 
The TRP accuracy requirement is valid for any operational condition, however is the condition for conformance is that all transceiver units are operating at full power, the TRP will not vary with beam steering. Hence it is only necessary to show conformance in a single direction.
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