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1 Introduction
In the current version of the Technical Report there is still a FFS in the TAE section stating that the details of the vendor declaration are FFS.
Now the conformance specification is being written the details of the required declarations has become clearer so this can be clarified.

During RAN4#78bis this issue was briefly discussed and the issue was raised that there are different requirements ion the E-UTRA specification for MIMO on the same carrier, in the same band and between different bands. As this had not been previously considered it was decided to study the issue and return in this meeting.

It was also discussed in RAN4#78bis that the declaration description using ‘rules’ was not preferred. The declaration description has be reworded to take this into account.

This document is hence based on [2] with modification based on comments in RAN4#78bis and additional consideration of the highlighted issues.

2 Discussion

The vendor declaration refers to the transmitter groups which are described by the following paragraph:

Within a group of TAB connectors associated with an EIRP beam declaration the time difference between such connectors will be very small compared to the requirement. For conformance testing of the timing difference between groups, it is acceptable that the timing is measured between a single representative TAB connector in each group from each pair of groups. Conformance testing is performed between pairs of TAB connectors relating to different groups only. Timing alignment between TAB connector pairs within each group is considered to be verified by the EIRP conformance test.
One question is whether to link the transmitter groups for the TAE testing to the declared beams which are tested for EIRP. 
2.1 TAE groups and beams

There has been much discussion about beams, AAS-ETAC’s and RAN1 antenna ports and the similarities between them. TAE is traditionally a measure of timing different between RAN1 antenna ports as they exist on the antenna connectors of non-AAS TRX(s).

In AAS TAE has been specified in a similar way with the assumption that TRX unit’s in a EIRP beam group in the act of forming a coherent beam will far exceed the required accuracy for TAE, hence if  TRX units (and associated TAB connectors) are in a EIRP beam group there is no need to test TAE.

Currently the beams for EIPR have the following declarations:

	D9.3
	Beam identifier
	A unique title to identify a beam. E.g. a,b,c or 1,2,3.  Declared for every beam.

The vendor may declare any number of beams, the minimum requirement to declare for conformance are the beams with the highest intend EIRP for each of the beams widths below:

· narrowest intended BeWθ, narrowest intended BeWϕ (possible when narrowest intended BeWθ) at the reference beam direction

· narrowest intended BeWϕ, narrowest intended BeWθ (possible when narrowest intended BeWϕ) at the reference beam direction

· Widest intended BeWθ , widest intended BeWϕ (possible when widest intended BeWθ) at the reference beam direction

· Widest intended BeWϕ – widest intended BeWθ (possible when widest intended BeWϕ) at the reference beam direction

· BeWθ and BeWϕ which provide highest intended EIRP of all possible beams at the reference beam direction.

Note.
Depending on the capability of the system some of these beams may be the same.

	D9.4
	Beam operating band support
	Operating band supported by the beam, declared for every beam.

	D9.5
	Beam RAT support
	RAT(s) supported by each beam for each supported operating band, declared for every beam

	D9.6
	Beam E-UTRA signal band width support
	E-UTRA channel Bandwidth supported for each beam and supported operating band.

	D9.7
	Reference beam direction pair
	The beam direction pair, describing the reference beam peak direction and the reference beam centre direction. Declared for every beam

	D9.8
	Reference direction EIRP
	The maximum EIRP at the peak beam direction of the reference beam direction pair. Declared for every beam.

	D9.10
	EIRP accuracy directions set
	The EIRP accuracy directions set for each beam. Declared for every beam.

	D9.11
	Maximum steering direction(s)
	The beam direction pair(s) corresponding to the following points:

· the beam peak direction corresponding to the maximum steering from the reference beam centre direction in the positive Φ direction while maintaining the reference beam centre direction θ value. 

· the beam peak direction corresponding to the maximum steering from the reference beam centre direction in the negative Φ direction while maintaining the reference beam centre direction θ value.

· the beam peak direction corresponding to the maximum steering from the reference beam centre direction in the positive θ direction while maintaining the reference beam centre direction Φ value. (

· beam peak direction corresponding to the maximum steering from the reference beam centre direction in the negative θ direction while maintaining the reference beam centre direction Φ value

The maximum steering direction(s) may coincide with the reference beam centre direction.

Declared for every beam.

	D9.12
	Maximum EIRP
	The maximum EIRP at the beam peak direction for each of the declared maximum steering directions (D9.11). Declared for every beam.

	D9.13
	Beamwidth
	The beamwidth for the reference beam direction and the four maximum steering directions. Declared for every beam.


It is possible that the same groups of transceiver units (TAB connectors) may generate many beams, however it would not be necessary to declare the TAB connectors in each group for every beam if they are identical.
Also if for example

TAB connector 1,2,3,4 were used for beam 1

TAB connector 5,6,7,8 were used for beam 2

But TAB connectors 1,2,3,4,5,6,7,8 were used for beam 3. It would not be necessary to check the TAE between any of the TAB connectors in beam 2, hence it would not be necessary to check the TAE between groups 1 and 2.

Also in [1] the concept of parallel beams is addressed:

	D9.15
	Parallel beams
	List of beams which have the same set of beam definitions (D9.3-13) and can be generated in parallel using independent RF power resources.

Independent power resources means that the beams are transmitted from different transmitters units.


In this instance beams 1 and 2 would be parallel beams.

The rules for the TAB connectors in the transmitter groups would seem to be:
· All TAB connectors must be in at least 1 group

· Groups are based on the TAB connectors which generate the beams declared in D9.3

· The largest groups containing each TAB connector shall be declared.

· TAE tests are carried out between a selected unique TAB connector from each group

· For multi-band TAB connectors declarations are made per operating band

A proposed declaration description is:

	D6.xx
	transmitter beam forming groups of TAB connectors
	Group(s) of TAB connectors associated with an EIRP beam declaration used for identifying TAB connector to which the TAE requirements apply.
Note.

· All TAB connectors must be in at least 1 group (even if it’s a group consisting of 1 connector)
· Groups are based on the TAB connectors which generate the beams declared in D9.3.

· Only largest groups containing each TAB connector need to be declared.

· For multi-band TAB connectors the declarations are are applied for each operating band

TAE conformance testing is performed between pairs of unique TAB connectors relating to different groups only.
Declared for each supported RAT and operating band.


2.2 Carrier aggregation 
The issue of carrier aggregation and the TAE requirements has been raised for E-UTRA the following requirements exist

1. For MIMO or TX diversity transmissions, at each carrier frequency, TAE shall not exceed 90 ns.

2. For intra-band carrier aggregation, with or without MIMO or TX diversity, TAE shall not exceed 155 ns.

3. For intra-band non-contiguous carrier aggregation, with or without MIMO or TX diversity, TAE shall not exceed 285 ns.
4. For inter-band carrier aggregation, with or without MIMO or TX diversity, TAE shall not exceed 285 ns.
The argumentation in section 2.1 of this document clearly covers the 1st point.

A beam is clearly defined as existing per band, bullet 5 in section 2.1 states that TAB connector declarations are made per operating band. So to cover requirement (4) TAE should be tested between connectors from representative groups from different bands.

Intra band carrier aggregation, points (2) and (3) is slightly harder to discuss with beams. It has not been discussed if beams are single carrier or multi-carrier. However as the beams are defined by the physical characteristics of the RDN and antenna array and also the control range of the transceiver units it would seem likely that all carriers in a band have the same beam forming capability. Therefore the groups declared for (1) would be that same when used for (2) and (3). Clearly the TAB connector would also need to be capable of either contiguous or non-contiguous carrier aggregation.
Inter band CA is already in the declarations list (in 37.145 part 1)
	D.6.29
	Inter-band CA bands 
	Declared inter-band CA bands supported 

For every multi-band TAB connector which support CA.


If similar declarations were made for intra band CA then the correct TAE requirements could be applied to the “TAB connectors transmitter beam forming groups”

	D.6.xx
	Intra-band contiguous CA 
	Intra-band contiguous CA support

Declared for every TAB connector 

	D.6.xy
	Intra-band non-contiguous CA
	Intra-band non-contiguous CA support

Declared for every TAB connector


2.3 Test procedure
Using the se declarations the E-UTRA test procedure may now be as follows:

2.3.1.1.1.1 6.5.3.4.2.1
General Procedure
TAB connectors to be tested are identified from the declared set transmitter beam forming groups of TAB connectors [See table 4.12 D.6.xx].
Connect two TAB connectors from the declared set to the measurement equipment according to Annex x.x. Terminate any unused TAB connectors.

6.5.3.4.2.4
E-UTRA Procedure
1)
Set the base station to transmit E-TM1.1 or any DL signal using TX diversity, MIMO transmission or carrier aggregation. 

NOTE: 
For TX diversity and MIMO transmission, different ports may be configured in E-TM (using p = 0 and 1).
For a TAB connector declared to be capable of single carrier operation only, set to transmit according to manufacturer’s declared rated output power.

If the TAB connectors are declared to support intra band contiguous [D6.xx] or non-contiguous Carrier Aggregation [D6.xy] set the base station to transmit using the applicable test configuration and corresponding power setting specified in sub-clause 4.10 and 4.11.

If the TAB connectors are declared to support inter band carrier aggregation [D.6.29] set to transmit, for each band, a single carrier or all carriers, using the applicable test configuration and corresponding power setting specified in sub clause 4.10 and 4.11.
2)
Measure the time alignment error between the reference symbols on the carrier(s) from active antenna port(s).

3)
Repeat the step 1 and 2 for any other possible configuration of transmit antennas. 
In addition, for multi-band TAB connector(s), the following steps shall apply:

4)
For multi-band TAB connectors and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.
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4 Text Proposal:

TR37.842  v1.11.0
--------------Start of text proposal-------------
8.1.1
Time alignment error

The time alignment error is defined in [6] and [9] for UTRA and in [7] for E-UTRA and [8] for MSR as the largest frame timing difference between any two signals present at the BS transmitter RF antenna port(s) for a specific set of signals and/or transmitter configurations.
For AAS BS, the transmitters in the transceiver unit array may be grouped and associated with different signals corresponding to TX diversity, MIMO transmission, carrier aggregation etc. In such scenarios, the time alignment error for AAS BS is the largest frame timing difference between any two different LTE signals or any two different WCDMA signals belonging to different transmitter groups at the TAB connectors. The same TAE requirements specified for the legacy BS in [6], [9], [7], and [8] can then be applied for AAS BS. 

For a specific set of signals/transmitter configuration/transmission mode, the Time Alignment Error (TAE) is defined as the largest timing difference between any two different LTE signals or any two different WCDMA signals belonging to different transmitter groups at the transceiver array boundary, where transmitter group is associated with the TAB connectors in corresponding to TX diversity, MIMO transmission, carrier aggregation, etc.
Within a group of TAB connectors associated with an EIRP beam declaration the time difference between such connectors will be very small compared to the requirement. For conformance testing of the timing difference between groups, it is acceptable that the timing is measured between a single representative TAB connector in each group from each pair of groups. Conformance testing is performed between pairs of TAB connectors relating to different groups only. Timing alignment between TAB connector pairs within each group is considered to be verified by the EIRP conformance test.
Details of the vendor declaration are given in sub-clause 9.3.
--------------Unchanged sections omitted-------------
9.3
Manufacturer declaration description list
Table 9.3-1 is a complete list of manufacture declarations agreed under the WI AAS_LTE_UTRA to apply for AAS BS.
Table 9.3-1: Manufacturer declaration description list
	Declaration identifier
	Declaration
	Description

	--------------Unchanged definitions omitted-------------

	D6.58
	Transmitter beam forming groups of TAB connectors
	Group(s) of TAB connectors associated with an EIRP beam declaration used for identifying TAB connector to which the TAE requirements apply.

Note.

· All TAB connectors must be in at least 1 group (even if it’s a group consisting of 1 connector)

· Groups are based on the TAB connectors which generate the beams declared in D9.3.

· Only largest groups containing each TAB connector need to be declared.

· For multi-band TAB connectors the declarations are are applied for each operating band

TAE conformance testing is performed between pairs of unique TAB connectors relating to different groups only.
Declared for each supported RAT and operating band.

	D.6.59
	Inter-band CA bands 
	Declared inter-band CA bands supported 

For every multi-band TAB connector which support CA.

	D.6.60
	Intra-band contiguous CA 
	Intra-band contiguous CA support

Declared for every TAB connector 

	D.6.61
	Intra-band non-contiguous CA
	Intra-band non-contiguous CA support

Declared for every TAB connector

	
	
	


--------------end of text proposal-------------
