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1
Approval of the agenda

The agenda was approved.
2
Scope and objectives of UE RF requirements [FS_LTE_DL_4Rx]

2.1 
Way forward 
Draft way forward in the draft inbox.
Scope for non-CA operation

1. No changes anticipated for RF TX requirements
2. All RF RX tests are in the scope of the work item
· specification of requirements in sub-clauses 7.1-7.10 of 36.101 applicable to 4RX
3. For each band the RF requirements are verified according to the number of RX ports supported by the UE
Objectives for test coverage
· The number of additional tests (if any) should be minimised 
· The tests should not be duplicated if possible: if tested for 4RX in one band, then not tested for 2RX for the same band
· Related to conformance testing
· RF requirements for 4 RX ports specified such that conformance testing need not be repeated for 2 RX ports in a band for which 4 RX ports are supported
Scope for CA operation

· Specify 4RX RF requirements for intra-band contiguous CA after the non-CA requirements have been completed
Discussion: 

Chair: is this way forward agreeable?
Telecom Italia: not agreeable, test definition, test coverage not in SI, CA scope for CA operation, interband as well.
Orange: agree with Telecom italia on test caoverage and CA.
DCM: same understanding as TIM and Orange, this is the study item, we do not have to conclude a decision at this moment

Vodafone: also on the CA we don’t want to exclude and 4RX testing, there is a relation between 2 RX and 4 RX that needs to be considered

Nokia: beneficial for WI completion first to develop feature for single band, inter-band extends the scope, better to open a new WI with CA.
Inel: support Nokia, 16 receivers needed in some CA cases.
DCM: we don’t have to exclude the CA cases at this moment.
Huawei: maybe we can have a compromise, prioritize the single carrier? 

TeliaSonera: CA should also be included.

Ericsson: many operators are interested in intra-band CA. Start with single band case, then see if inter-band can be considered. 

Nokia: how many TUs are needed?

Chair: what if we write that the tests are minimised?

Vodafone: what are the benefits of this? What about the need for the tests?

Nokia: testing is excessive nowadays and all efforts should be taken to minimise the tests.

Intel: we do not want to add additional tests?

Vodafone: it is recognised we should minimise test but ensure test coverage, mention something about non 4RX cases. 

Intel: we should say that we should test either with 4RX aor 2RX mode unless one finds a good reason.

Vodafone: we need to speak more with vendors. For 50% of the time one receiver will be switched off. 

Intel: if we specify all tests we have to say that we only test in 4 RX mode. It’s not acceptable to test both.
Nokia: all RX requirements are in the scope of the work item. 

Intel: all RX requirements tested in either 2RX or 4RX mode?

DCM: possibility of the opposite side, in some cases 2RX can cover 4RX?

TeliaSonera: is it needed to decide at this point what should be included? 

Vodafone: we need to have discussion on how many tests that should be performed on the UE, no how to test.
Intel: all things do not need to be specified so therefore if we specify we have to ensure not to do everything twice.

Qualcomm: the only reason we test 2RX is that this would be failed if only 4RX is tested.
Vodafone: we want UE vendors to contribute to the discussion.
Vodafone: if the terminal operates with 2RX then it should meet the 2RX requirements. How to guarantee that can be discussed.

CA support

Intel: add features one by one. It does not make sense to make two consecutive features in a work item. 

DCM: what is the benefit of 4RX without CA?

Nokia: REFSENS is one.
Ericsson: the is gain from 4RX also a benefit from a performance issue. CA should be aligned. Performance will be considered for single carrier.

Chair: what if we remove the CA from the scope?

DCM: this will not increase the work.

Nokia: CA will consume a lot of time. We should not couple these features together. Otherwise we compromise the completion of the whole WI.

DCM: we can discuss at a later stage.

Nokia: in practice we would have to work in parallel with CA.

Qualcomm: agree with Nokia. Can we explicitly define this in series? We can only work on CA if we have fininshed.

Ericsson: we are looking for a compromise. Use similar wording from the performance part. Take the non-CA first.

Agreements:

Scope for non-CA operation

1. No changes anticipated for RF TX requirements

2. All RF RX requirements are in the scope of the work item

a. specification of requirements in sub-clauses 7.1-7.10 of 36.101 applicable to 4RX

3. For each band the RF requirements are verified according to the number of RX ports supported by the UE

Objectives for test coverage

· 2RX performance needs to be guaranteed if the 4RX operates with 2RX chains. 2RX test in addition to 4RX needs to be considered during the work item phase, if 2RX operation would not meet 2RX requirements when 4RX requirements are met 
Scope for CA operation

· Specify 4RX RF requirements for CA after the non-CA requirements have been completed. The non-CA must be agreed and included in 36.101. 
List of documents handled in the main session (not to be treated in the adhoc)
R4-150341
Impact of DL 4RX on UE RF requirements





Source: CATT

Abstract: 

In this contribution general discussions on DL 4RX AP impact on UE RF are provided. It is proposed the thinking could be taken into account for the potential WID scope.  
R4-150385
Discussion of the scope of UE RF requirements for DL 4Rx





Source: Huawei, Hisilicon

Abstract: 

Suggestion 1: The REFSENS for 4Rx should be redefined but the requirements could be discussed further in the WI considering the possible more diversity gain than 2Rx.

Suggestion 2: The following requirements for 4Rx UE could be tested when the UE falls back to 2Rx mode, the requirements need not to be changed.

· ACS
· Blocking
· Spurious response
· Intermodulation characteristics
Suggestion 3: The following 2Rx requirements could be reused by 4Rx, how to test the UE could be left to RAN5.

· Maximum input level
· Spurious emissions
· Receiver image  
R4-150409
RF requirements on 4 Rx antenna ports





Source: NTT DOCOMO, INC.

Abstract: 

Proposal 1: REFSENS for 4 Rx should be included as a scope of the WI and finally specified in TS 36.101. 

Proposal 2: Maximum input level for 4 Rx should be included as a scope of the WI and finally specified in TS 36.101. 

Proposal 3: ACS for 4 Rx should be included as a scope of the WI and finally specified in TS 36.101. 

Proposal 4: Blocking characteristics, Spurious response, Intermodulation characteristics for 4 Rx should be included as the scope of the WI and discussed on some descriptions for 36.101 in order to avoid misinterpretation that the UE supporting 4 Rx does not need to be tested in 4 Rx mode. 

Proposal 5: Spurious emission for 4 Rx should be included as the scope of the WI and discussed on some descriptions for 36.101 in order to avoid misinterpretation that the UE supporting 4 Rx does not need to be tested in 4 Rx mode.

Proposal 6: Receiver image for 4 Rx is not included as the scope of the WI.
R4-150985
On the scope and objectives of UE RF requirements





Source: Intel Corporation

Abstract: 

The conclusions are summarized below:

1. Reference sensitivity needs to be studied for 4 RX antenna ports.

2. Maximum input level, spurious emission, ACS, blocking characteristics, spurious response, intermodulation characteristics and receiver image shall be exempt from study of 4 RX antenna ports. 
R4-150974
Consideration of 4 Rx UE RF core requirements





Source: Qualcomm Incorporated

Abstract: 

Proposal 1:  No changes to Tx specifications in Section 6.

Proposal 2:  For the UE with 4 Rx antenna ports, the Section 7 UE RF requirements assume that the identical stimulus including desired signal and interfering signals is applied simultaneously to all antenna ports.  No dispersive channel model is included in any of the Section 7 UE RF requirements.

Proposal 3:  For 4 Rx, the reference sensitivity should be [3 dB] improved compared to 2 Rx for the same band and channel bandwidth.

Proposal 4:  For ACS and blocking requirements, the signal-to-interference power ratio should be maintained for 4 Rx devices compared to 2 Rx devices.  Thus, for specifications where the wanted signal and interferer power levels are defined relative to reference sensitivity, no adjustment is necessary.  For 4 Rx specifications where the wanted signal power level is defined relative to reference sensitivity, but the interferer power level is fixed, the wanted signal power level should be increased by [3 dB].

Proposal 5:   For 4 Rx specifications, no change is necessary to the RIB allowance for carrier aggregation.

Proposal 6:  4 Rx specifications should be defined fully for all Rx requirements so that the UE is not subjected to separate 2 Rx specifications.
R4-150732
UE RF Rx requirements for LTE DL 4 Rx antenna ports





Source: Ericsson

Abstract: 

Proposal: For 4-Rx antenna ports, following topics need to be specified during the WI phase from receiver RF requirements point of view, namely 

· receiver reference sensivity, 

· maximum input level, 

· blocking requirements, 

· spurious response,

· intermodulation characteristics, and 

· spurious emissions.   


R4-150733
TP for TR 36.8xx: Scope of UE RF Requirements for 4RX LTE DL receiver





Source: Ericsson


