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Introduction
This input gives an overview on discussions/inputs for inter-band CA with two simultaneous ULs that have taken part in the Rel-11 timeframe. The open questions from these discussions on 2ULs are listed.
Review of documents on 2ULs for inter-band CA
MOP and SAR requirements: In R4-121597 (RAN4 #62bis) it was discussed if for 2ULs similar MOP and or P-MPR restriction is needed due to SAR requirements. From the meeting minutes in R4-122231 we can understand that the existing Pcmax equation already ensures that the total power does not exceed regulatory requirements. In TS 36.101 Rel-10 we have for 2ULs in Section 6.2.5A: 
For inter-band carrier aggregation with up to one serving cell c per operating band: 
PCMAX_L_CA  = MIN {10log10∑ MIN [ pEMAX,c/ (tC,c),  pPowerClass/(mprc·a-mprc·tC,c ·tIB,c) ,

pPowerClass/(pmprc·tC,c) ], PPowerClass}

PCMAX_H_CA  = MIN{10 log10 ∑ pEMAX,c , PPowerClass}
Additional ILs: As noted in R4-120124 (RAN #62) if there are no IMD problems the diplexer/quadplexer does not need to provide any additional filtering and therefore the insertion loss should not change from the 1UL/2DL to the 2UL/2DL case.
New IMD products: Two simultaneous ULs will cause new IMD products. For many of the Rel-11 inter-band CA combinations the harmonic and IMD analysis was done for 1UL/2DL and 2UL/2DL as can be see in TR 36.850. This is as originally many of the inter-band CA combinations contained 2ULs in the WI description. See also R4-120123 where IM2 and IM3 was considered in the 2UL analysis. 
This was further studied in R4-122770 (RAN #63) in order to understand if the IMDs (with IM2/IM3) generated by 2ULs in a PA could violate UE-to-UE coexistence requirements (protection of other bands). It was concluded that the IMD generated at the victim PA output caused by the aggressor signal will not exceed the coexistence requirements. One open task was to do repeat the measurements with a high-band PA.
In R4-122900 (RAN #63) IMD (with IM2/IM3) caused by switch at the antenna was investigated. Similar to the analysis in R4-122770 it was shown that IMD when falling in other bands is not a problem for UE-to-UE coexistence. If falling into one of the own receiving bands this will be although a problem. To solve the problem RENESAS suggested: 

i. UE output power restrictions which can be either network or UE based controlled
ii. Allow maximum sensitivity degradation

iii. Scheduling restrictions

This problem is similar as for the 2DL/1UL Class A2 inter-band case with “Low-high band combination with harmonic relation between bands”. For this case new REFSENS values together UL RB restriction (NS signalling) was defined.
From further Email discussion on 2ULs IMDs and possible UE-to-UE spurious emission violations we understood that a note similar as for the 1UL harmonics could be defined in TS 36.301 Table 6.6.3.2-1 to cover 2UL IMD.
NOTE 2:
As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd, 3rd, 4th [or 5th] harmonic spurious emissions. An exception is allowed if there is at least one individual RB within the transmission bandwidth (see Figure 5.6-1) for which the 2nd, 3rd or 4th harmonic totally or partially overlaps the measurement bandwidth (MBW).

Timing Advance: In Rel-10 only one TA is specified for CA. Rel-11 supports MTA. This is also discussed in R4-126602 (RAN4 #65) showing that one TA would be sufficient for 2ULs inter-band CA for most scenarios beside CA with RAHs (Scenario #4 in TR 36.300).

Release independence: All inter-band CA with 2DL/1UL finalised in Rel-11are a Rel-10 feature as specified in TS 36.307 Rel-10. Release independence means that a feature is already specified in the core specification, as done for CA in Rel-10. The release independence can then be applied to new bands. However, if new NS signalling is needed e.g. due to A-MPR and terminals are already on the market the decision gets more difficult, see R4-113064 (RAN4 #58AH). If inter-band CA with 2ULs can be treated as release independent to Rel-10 depends if changes are needed in the existing core specification. This was also discussed in R4-112096.at the RAN4 #58AH.
Summary
From the above discussion we make the following proposals:

Proposal 1: The inter-band CA Classes should be modified to add to the inter-band CA Class A4 low-high band combinations with IMD problems for 2ULs as was suggested in R4-115683
Proposal 2: In case that 2UL IMD violates existing UE-to-UE spurious emission requirements a similar note as for harmonics should be added in TS 36.301 Table 6.6.3.2-1 (see Note 1 for harmonic problems).
Proposal 3: The findings in the documents referred above should be added in the new 2UL inter-band CA TR(s)
Open questions are:
· How to handle IMD problems if falling into the own receive band?
· If two simultaneous ULs can be treated as release independent to Rel-10?

References
[1]
R4-120124, “TP for TR ab.cde (inter-band CA): Handling of inter-band CA with 2ULs”, TeliaSonera, 3GPP TSG-RAN WG4 Meeting #62, Dresden, Germany, 6 - 10 February, 2012.
[2]
R4-121597, ” Handling of inter-band CA with 2ULs” TeliaSonera AB, 3GPP TSG-RAN WG4 #62-BIS Jeju, South Korea, 26 - 30 March, 2012

