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Dates:
10th - 14th of February, 2014
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Prague, Czech Republic
Meeting started 19:30 and following companies were present

Nokia Corporation, Broadcomm, Qualcomm, Ericsson, Huawei, LG Electronics, Samsung, Intel, Mediatek, NTT Docomo, TI, Orange, Vodafone, TMO-US, TeliaSonera, CMCC, KT, ALU, Motorola Mobility, Lightsquared, Sprint, USC, KDDI, Dish
RAN4 Chairman tasked Ad-Hoc to discuss 2 UL Interband CA Receiver requirements contributions which were not treated in the main session and the TDD-FDD reference band combination and UE related contributions.

FDD-TDD CA:
Example band combination
R4-140241
WF on handling TDD-FDD CA sample bands in Rel-12





Source: NTT DOCOMO, INC.

Abstract: 

n RAN4#69, handling of TDD-FDD CA sample band combinations was intensively discussed. As we expected, almost nothing to proceed with the discussion was agreed. In this contribution, we provide way forwards on this issue based on the fact that the impact l
· WF 1: Specific issues for the proposed CA band combinations in Table 2.2-1 can be discussed from the next RAN4 meeting. That is RAN4#70BIS.
· WF 2: The completed band combinations by RAN#64(June 2014) can be reflected in Rel-12 specification.

· WF3: The band combinations not completed by RAN#64(June 2014), their WI should be newly proposed from RAN#64(June 2014) on-going and handled in Rel-13 specification. Note that they can be handled in release independent manner.
· WF4: Band combinations not included in the Table 2.2-1 will be able to be proposed from RAN#64(June 2014). 
· WF5: Modify the objective of the WID for TDD-FDD CA WI in a way that the objective is completing at least one band combination for TDD-FDD CA.
Decision: 

The document was NOTED
R4-140674
FDD-TDD CA example band combination





Source: Nokia Corporation

Abstract: 

TDD-FDD joint operation including Carrier Aggregation WI [1] was approved in RAN#61. In RAN4 meeting #69 [2] discussed how to select example band combination(s) and in RAN4#69 a coffee break discussion on example band combination was arranged without a co
Proposal 1: 8+40, 3+40 and 1+42 are the example band combinations used in REL-12 TDD-FDD joint operation including Carrier Aggregation WI
Proposal 2: REL-12 TDD-FDD joint operation including Carrier Aggregation WI can be completed when the work for atleast one band combination is finished

Decision: 

The document was NOTED
WF Proposal:

Proposal 1: 8+40, 3+40 and 1+42 are the example band combinations used in REL-12 TDD-FDD joint operation including Carrier Aggregation WI
WF 2: The completed band combinations by RAN#64(June 2014) can be reflected in Rel-12 specification.

WF3: The band combinations not completed by RAN#64(June 2014), their WI should be newly proposed from RAN#64(June 2014) on-going and handled in Rel-13 specification. Note that they can be handled in release independent manner.
WF4: Band combinations not included in proposal 1 will be able to be proposed from RAN#64(June 2014). 
WF5: Modify the objective of the WID for TDD-FDD CA WI in a way that the objective is completing at least one band combination for TDD-FDD CA.
Ericsson: item 5 is ok and with that proposal 1 in not necessary.

Nokia: Better to focus on less band combinations to focus the work 
Qualcomm: Agrees with Nokia

CMCC: Agrees with Nokia as we have only 2 meeting left

Chair: does any other company have concerns on WF

LG: are all band combinations release independent

KDDI: 1+41 should be included
Chair: my understanding is that no operator has band position for 1+41

Chair: if we add 1+41 is the WF acceptable to everyone

All agreed the WF

Chair: proposal 1 is modified to include 1+41
Proposal 1: 8+40, 3+40, 1+41 and 1+42 are the example band combinations used in REL-12 TDD-FDD joint operation including Carrier Aggregation WI
WF 2: The completed band combinations by RAN#64(June 2014) can be reflected in Rel-12 specification.

WF3: The band combinations not completed by RAN#64(June 2014), their WI should be newly proposed from RAN#64(June 2014) on-going and handled in Rel-13 specification. Note that they can be handled in release independent manner.
WF4: Band combinations not included in proposal 1 will be able to be proposed from RAN#64(June 2014). 
WF5: Modify the objective of the WID for TDD-FDD CA WI in a way that the objective is completing at least one band combination for TDD-FDD CA.
Chair: Ad-Hoc agreed the WF above
TDD-FDD UE Impacts:
R4-140601
UE reference architectures for LTE FDD-TDD 2DL CA





Source: MediaTek Inc.

Abstract: 

In this contribution, we present a few UE reference architectures for LTE FDD-TDD 2DL CA for future RF requirements development consideration.
In this contribution, we have presented 4 potential UE reference architectures for FDD-TDD 2DL CA and summarized the additional insertion losses expected to incur in each architecture for future reference.
Chair: can you briefly mention what is the key point of the contribution?

Mediatek: This is to provide reference architectures for the group. 4 different types are listed.
Huawei: TDD-FDD CA introduced additional filters for TDD

NTT DOCOMO: Additional switch is assumed already now, this is not specific for CA

Huawei: No relaxation for REFSENS or MOP for TDD

NTT DOCOMO: additional component is diplexer and can be reflected in dTib and dRib

Ericsson: we should consider simultaneous Rx and Tx

Decision: 

The document was NOTED
R4-140160
Additional insertion loss for UE supporting low-high TDD-FDD CA





Source: Huawei, Hisilicon

Abstract: 

This contribution discusses the additional IL for full-duplex low-high TDD-FDD CA UE. Some discussions are needed before the Tib/Rib for inter-band class A1 is used directly by low-high TDD-FDD CA.

Decision: 

The document was NOTED
This contribution discusses the additional components for full-duplex low-high TDD-FDD CA UE. According to the analysis, additional IL for FDD band can be considered the same as inter-band class A1, for TDD band, there’s 0.4~0.6 dB SPDT switch loss besides the low-high diplexer IL and the Tx filter’s contribution may also need to be taken into account in some scenario. As a conclusion, some discussions are needed before the Tib/Rib for inter-band class A1 is used directly by low-high TDD-FDD CA.
Chair: Any additional points that the text in bold Huawei wants to mention?

No additional discussion as issues on this contribution was already discussed with previous contribution
Decision: 

The document was NOTED

R4-140243
Impact level of TDD-FDD CA introduction on 36.101





Source: NTT DOCOMO, INC., Nokia Corporation

Abstract: 

Discussion on TDD-FDD CA commenced from RAN4#69. It was, however, focusing on how to select one or a few sample band combinations for this WI. As a result, any discussion from technical point of view was not conducted. In this contribution, we provide our
· Observation 1: In principle, transmitter specifications for TDD-FDD CA can be the same as those for single carrier LTE. 
· Observation 2: In principle, additional complexity over single carrier LTE required for UE to enable TDD-FDD CA is the same as required for inter band CA (i.e. diplexer and so on). 

· Observation 3: Transmitter specifications for inter band CA for 1UL/2DL can be reused for those of TDD-FDD CA. 

· Observation 4. Receiver specifications for inter band CA for 1UL/2DL can be reused for those of TDD-FDD CA.
· Observation 5. What RAN4 needs to do is study TDD-FDD CA combination specific requirements.
Chair: We would like to know comments on these observations
1: No comments
2: Docomo this is specific to H-L combinations
3: No comments
4: Intel TDD transmitter and receiver is not designed to work with FDD and needs more stringent filtering
Docomo: that is also applied not only TDD-FDD also FDD-FDD and in such situation we had an agreement to facilitate discussion. 

Broadcom: have you decided that we will not use MSD if FDD impacts TDD reception?

Docomo: it depends the amount of MSD, not likely to H-L

Intel: We have TDD band which is designed with low filtering and now we need good filtering

Nokia: Do you think that this can be handled with dTib and dRib?

Intel: Filtering yes but there are other issues
5: Docomo we need to study band specific issues based on Intel comments. Regarding FDD side the situation is same than before, TDD is different.
Intel Agrees

Decision: 

The document was NOTED
2 UL Interband CA Receiver requirements:

R4-140400
Consideration on remaining receiver requirements for 2ULs inter-band CA UE





Source: LG Electronics

Abstract: 

This paper is for discussion and approval. In this contribution, we provide our view on the remaining Receiver RF requirements such as maximum input level, ACS/blocking and inter-modulation characteristics for general 2ULs inter-band CA UE.
Proposal 1: The maximum input level is defined as a sum of mean power received at the UE antenna port over each component carrier, and the maximum input level test should be performed separately per each component carrier when both 2ULs are active.
Proposal 2: The maximum input level of the UE should be up to -22dBm for 2ULs inter-band CA. 

Proposal 3: For intermodulation tests, only outside-gap interference allocation test is performed when both ULs and both DLs CCs are active.
Proposal 4: In-gap test should be excluded since some unexpected interferences could be impacted the receiver performance, regardless of band gap width. Each carrier should satisfy the Rel-8 wide band intermodulation requirements.
Intel: why max input is -22 for both carriers together, we should keep -25 per carrier
LG: should be -22

Broadcomm: max input level test is not needed as it is verified in single carrier mode

Majority of the companies think that the requirement should be -25 dBm per carrier  
Decision: 

The document was NOTED



R4-140672
Receiver requirements for 2UL inter-band CA





Source: NTT DOCOMO, INC.

Abstract: 

In this contribution, a necessity of receiver requirements definition with 2UL simultaneous transmission is proposed

Proposal 1: Need for maximum input level test with 2UL condition should be discussed.
Proposal 2: ACS test with 2UL condition is needed.
Proposal 3: Blocking characteristics test with 2UL condition is needed.

Proposal 4: Spurious response test with 2UL condition is needed.
Proposal 5: Intermodulation characteristics test with 2UL condition is needed.

Proposal 6: Spurious emissions test with 2UL condition is NOT needed.
Proposal 7: Receiver image test with 2UL condition is NOT needed.

Ericsson: is this intended for core or conformance spec, Ericsson supports core
NTT Docomo: Core

LGE: what level for max input level

NTT: -25 per cc
Decision: 

The document was [not addressed].
R4-140921
TP for 36.860: RF RX requirements for uplink inter-band CA





Source: Ericsson

Abstract: 

This contribution contains a TP on the test configuration for verifying all RF RX core requirements for 2UL inter-band CA.  
Core requirements for all receiver characteristics should also be specified for uplink inter-band carrier aggregation in the 3GPP specification in order to provide guidance for implementation of the feature. However, many of these performance requirements need not be conformance tested if sufficient coverage is achieved for the 1UL case. Indeed, much of the core RF performance for uplink inter-band CA would be implicitly verified by the non-CA and the existing downlink inter-band CA cases so there is room for significant reduction of the number of tests for the conformance test specification 36.521-1.
Reference sensitivity should be verified for Class A4 combinations and the out-of-band blocking requirements for all classes.
Nokia: our view it is enough that only REFSENS is defined

Ericsson: core requirements are needed for designers but testing can be consider

Intel: Supports the view of Nokia

Ericsson: some requirements might not be that simple for example OOB you might get more spurious responses 

Nokia: RAN5 will test all the core requirements RAN4 specifies. It is RAN4 responsibility to decide what is needed
Broadcomm: we should avoid having redundant core requirements

Qualcomm: agrees Nokia, Intel and Broadcomm
Ericsson: In complete core specification we need to have the requirements
Mediatek: agrees with Nokia et all

LGE: no strong preference but max input level should be specified

NTT DOCOMO: many Rx requirements are needed but testing can be considers 

Chair: can we drop 1UL / 2 DL tests if 2UL / 2 DL is tested

Mediatek: REFSENS 1UL/2DL has full power and represent worst case

Chair: what about other receiver tests

Mediatek: mostly transmitter independent

Ericsson: you can skip all Rx tests for A1-A3…

Mediatek: 1 UL is worst case

Broadcomm: can we add elaborative text to core spec to say that 1 UL test is not needed if 2 UL is tested

Intel: we do not agree that A1- A3 are redundant.

Ericsson: we think that it entirely depends on 2 UL Tx power wheatear we can drop 1 UL tests.

Decision: 

The document was NOTED

