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Introduction

An ad hoc meeting on CA in multi-RAT multi-band terminals was held on Wednesday afternoon between 16:30 to 18 a clock

.
The following companies and organizations were present: 
TeliaSonera, Nokia Corporation, ST-Ericsson, Motorola Mobility, NTT DOCOMO, Telecom Italia, Qualcomm, Renesas, DT, Orange, Vodafone, Softbank, Fujitsu; Intel, E-Access, Huawei 
Agenda

1. Diplexer assumption on Class A1 and A5
2. Operator inputs in order to get some short overview and remind on previous suggestions for CA in multi-RAT multi-band terminals
3. Vendor suggestions on  CA in multi-RAT and multi-band terminals
4. Way forward on CA in multi-RAT multi-band terminals
1. Diplexer assumption on Class A1 and A5
--------------------------------------

Diplexer assumption
R4-125250
Diplexer assumption on Class A1 and A5





Source: NTT DOCOMO

Abstract: 

Currently the diplexer for low/high band combination has been based on the assumption that low is less than 1GHz and high is more than 1.7GHz. In this contribution, a specification based on another assumption is proposed. The assumption is that low is less than 1GHz and high is more than 1.5GHz. 

· Proposal: The aggreement in [4] is applied to “All Low- High including 1.5GHz band combinations without harmonic relation, frequencies up to band 7”
Renesas: We are investigating the impact on diplexer IL. We need to discuss further in the AH in Thu.
Decision: 

Was discussed in the ad-hoc and WF was agreed below
--------------------------------------

Nokia: Similar view like Renesas that it has to be further studied. But Nokia likes the idea.

Qualcomm: Should we be more specific if it is in general for above 1.5 GHz or for just some band combinations like B11+ B21 which should be included?
Docomo: Will come back in the next meeting with more information and be more specific on which bands

ST-Ericsson: Concern that this could complicate existing A1 combinations and agreed values. Is it possible to have different relaxation values for these combinations under A1?
Way Forward: There seems to be consensus in the group that it would be a good idea to group A5 inter-band CA classes within A1. DOCOMO will come back to the next meeting with more specific information / specific combination how this can be handled within A1 as there the deltaTIB and deltaRIB values are already agreed and can or should not be changed.
2. Operator inputs in order to get some short overview and remind on previous suggestions for CA in multi-RAT multi-band terminals
--------------------------------------

R4-125692
On the support of multiple LTE carrier aggregation combinations





Source: Telecom Italia, Vodafone, Orange, Telefonica

Abstract: 

The present contribution would like to provide a further analysis related to the support of multiple LTE CA band combinations by the UE, with the aim to progress on this topic. Pros and cons of the different proposals on how to handle the support of multiple CA combinations are analyzed and areas that need further consideration and improvement to better address network performance are identified.

Decision: 

Was discussed in the ad-hoc

--------------------------------------

R4-125268
Consideration on RF front end loss over bands and RATs





Source: NTT DOCOMO

Abstract: 

To seek a way to solve the applicability of delta TIB and RIB to non-CA bands, additional insertion loss due to diplexer as well as original margin are discussed.  In addition, the applicability to UMTS is discussed.

Decision: 

Was discussed in the ad-hoc
ST-Ericsson: Agrees on the conclusion. For UTRA the Tx requirements are different to LTE which means for UTRA it is easier to compensate.
Qualcomm: Can not fully agree on that for low bands. We have to look on a band per band basis as some low bands are more tough. For Rel-99 UMTS they agree on the statement
Intel: For the PA we have some margin for UMTS compared to LTE but for HSUPA the waveform is more complicated and the margin gets less
Docomo: The statements are done for UMTS. In general we should consider the whole RF design when discussing additional ILs
ST-Ericsson: Agrees that for some low bands it may be more difficult than for others. But in general low bands are easier than high bands.
--------------------------------------

3. Vendor suggestions on multi-RAT and multi-band terminals
R4-125937
Maximum output power for UE(s) supporting multiple CA combinations





Source: Ericsson, ST-Ericsson

Abstract: 

The MOP requirements for UE(s) supporting multiple E-UTRA and UTRA carrier aggregation configurations.  

Decision: 

Was discussed in the ad-hoc
Orange: What would be the impact to UTRA and GERAN?
St-Ericsson: On GERAN no relaxation. Relaxation from E-UTRA CA can get applied if there is support of UTRA combination for the same bands. For example one DB-DC and one LTE CA counts as two aggregate band combinations and relaxations can be applied.
Telecom Italia: Will the relaxation also apply to other bands
ST-Ericsson: Yes it will

Telecom Italia: How was the 0.7 dB cap chosen?
ST-Ericsson: Studying switches and allowing exceptions
Vodafone: Question if relaxation will be also applied to UTRA

ST-Ericsson: Yes

Vodafone: The cap seems to change for different combinations. Why do we than have a cap?
ST-Ericsson: In previous meetings there were worries about some special/important bands (For example band ) and the cap is in order to address these more important bands
Renesas: Would the same LTE CA relaxation apply to UTRA
ST-Ericsson: Yes

Renesas: The cap should apply to all the existing band combinations but if we have a real difficult band in the future the cap may change.
Docomo: Question to Pcmax equation and deltaTIB. DeltaTIB should be similar handled like P-MPR in that equation
Telecom Italia: What happens if e.g. DB-DC HSDPA and CA LTE supporting one band in common, which relaxation? 
ST-Ericsson: Can be problem with existing values in spec for this case and has to be further checked
Orange: Positive point is the CAP  and no influence on REFSENS. Negative is that the 0.3 dB gets applied now to all the bands.

--------------------------------------

R4-125518
CA relaxations in multi-band UE’s





Source: Renesas Mobile Europe Ltd. , Nokia Corporation

Abstract: 

Additional relaxations (dTib, dRib) due to inter-band CA have been widely discussed in RAN4 for a long time. This paper once again discusses this issue and makes a proposal that is hopefully 

Decision: 

Was discussed in the ad-hoc

Orange: Concern on proposal 1 as in the current spec we have already many band combinations. Why do we include UTRA in that number/counting of bands in the table?
Renesas: If the same band is supported in UTRA and EUTRA than it is counted as one band. The total number of bands counts for the RF front-end. This can be discussed further.
Docomo: How to count the bands should be better clarified. If e.g. the same PA and duplexer supports many bands. Impact on low bands should be smaller than for high bands especially for switch with many ports and this should be considered.

Renesas: Mixing the multi-RAT and multi-band issue results basically in a compromise value and this is suggested.
Telecom Italia: Comment on proposal 1 and how the values were derived?

Renesas: Earlier studies – documents and to find a compromise value.

Telecom Italia: FFS for the multi-band should be solved in 36.101. But has concerns on mixing the number with UTRA bands. The thresholds in the table seems to be too small as terminal support typical more than 5 bands.
ST-Ericsson: Supports the general idea that more relaxation is needed if more bands are supported and supports that the same relaxation gets applied to UTRA. But the question is how the bands are counted.

Renesas: Agrees that the band counting has to be further discussed.

Vodafone: Makes sense to couple multi-band and multi-CA but has to be reviewed more carefully. The threshold needs further discussion. Phones support already many bands >4. Also we should discuss how many thresholds. Counting should be clarified and UTRA should be not included in the counting of the bands. How can we mix this with easy and difficult bands
Nokia: Power consumption and form factor matters when discussing this
Renesas: Currently is says in 36.101 that the power class is valid up to 4 bands. Further discussions are needed on the above questions. May be we also should consider different markets in that aspect. 
Corresponding CRs: 

R4-125558
UE MOP and REFSENS relaxations due to interband multi combo, multi RAT relaxations and multiband support





36.101
  CR-1420  (Rel-10) v..





Source: Nokia Corporation, Renesas Mobile Europe

Abstract: 

MOP for UE which supports more than 5 bands is FFS. UE relaxations due to multicombo are unspecified. This CR adresses both issues which are pending.

Decision: 

Was NOT discussed in the ad-hoc



R4-125559
UE MOP and REFSENS relaxations due to interband multi combo, multi RAT relaxations and multiband support





36.101
  CR-1421  (Rel-11) v..





Source: Nokia Corporation, Renesas Mobile Europe

Abstract: 

UE maximum output power tolerances for UE which supports more than 5 bands is FFS. UE relaxations due to multiple interband CA configurations are unspecified. This CR addresses both issues which are pending.

Decision: 

Was NOT discussed in the ad-hoc
--------------------------------------

R4-125728
MOP lower tolerance for the UE supporting multiple bands





Source: Qualcomm Incorporated

Abstract: 

The maximum output power lower tolerance is FFS for a UE that supports greater than 4 bands.  Due to the increasing number of bands and RAT's that today's UE's are now required to support, it is important to complete this specification.

Decision: 

Was discussed in the ad-hoc
Docomo: Two questions: Figure 1 shows relation between switch loss and switch size. Switch loss depends also on frequency? Some terminals may support GSM and some may not and then the switch is smaller which means less loss. These aspects should be considered. 
Qualcomm: The switch is for band 1 and switch losses are frequency dependent. 

Docomo: Vendors can ignore relaxation for GSM but not for UTRA and UTRAN, how can we explain this?
Qualcomm: GERAN has different path in UE and separate PA.
Telecom Italia: There is a value of 0.03 dB per switch port and for figure 1 only the incremental loss should be considered to the additional IL. Why do we have than the high relaxation values in the summary. Only the difference should be considered.
Qualcomm: The figure shows only the switch loss and there are additional losses like trace losses.

--------------------------------------

4. Way forward on CA in multi-RAT multi-band terminals 
Which vendor input could be taken as a basis to add modifications in order to come forward?

Way forward: There is consensus that it is a good idea to solve the CA in multi-band and multi-RAT terminals in common.  The operators will try to modify one vendor input (Ericsson in R4-125937 or Renesas/Nokia in R4-125518 or Qualcomm in R4-125728) in this meeting considering the points discussed above.
There seems to be some agreement possible on the following points which could be considered to solve the problems but the actual threshold values need further discussion:
· Solve CA in multi-band and multi-RAT together

· Apply one or two threshold levels when relaxations can get applied. Threshold level counting of bands and the actual relaxation value needs further discussion
· Apply cap if necessary/possible for important operator bands and/or consider different relaxation for low bands
Critical issue is still if same relaxation can be applied to some/all UTRA bands
