
TSG-RAN Working Group 4 (Radio) meeting #75
R4-153160
Fukuoka, Japan, May 24th – 29th , 2015
Source: 
Nokia Networks
Title: 




UL support for 2 UL / 3 DL CA.
Agenda Item: 


7.28.1
Document for:
Approval
1
Introduction
In previous RAN plenary a new WI for 2 UL / 3 DL pairing was approved [1] with following objectives:

 Define necessary modifications to core Rx requirements. For example how REFSENS is defined for 2UL/3DL.

· General for all 2UL/3DL pairs

· Specify common RF requirements for inter-band carrier aggregation of 2ULs/3DLs.

· Specify common RRM requirements for inter-band carrier aggregation of 2ULs/3DLs if any.
· Discuss the impact of supporting all 2UL CA configurations that are paired for a certain 3DL CA configuration on UE implementation and network capacity/planning to figure out pros and cons. 
· Note that the discussion itself does not affect the completion of individual 2ULs/3DLs configurations.
· For individual 2UL/3DL pairs

· Analyse the impact of 2UL harmonic/IMD of each CA band combination. 

· In case 2UL creates self-desensitization issue for DL not transmitting then define MSD requirement and test case
In this contribution we discuss the highlighted topic.
2
Discussion

The work item was established to study if there is interference generated form the 2 UL operation into the downlink of the third band which is not transmitting. If there is no interference from 2 uplink then it can be paired with 3 downlink. If there is interference then MSD requirement needs to be agreed similarly as for 2 uplink operation interfering own downlink in A4 interband class cases.
UE implementation aspects relating to 3DL/2UL CA combinations are extensively discussed in [2] therefore we do not repeat those here instead of  we list pros and cons for the case that it is mandatory to support all possible three 2 uplink configurations.
Pros 

· Flexibility in network planning and capacity
Cons 
· Additional components and more linear components are required to be able to meet the MSD requirement for the third band and this leads to increase cost and complexity

· Shielding of PA’s and other components
· Harmonic trap filter
· Very linear filters, switches etc.

· Increased requirements for PCB and RF IC isolation

· Some antenna tuner solutions are not possible as those creates distortion

· Time to market can be delayed due additional design cycles

· In case multiband PAs are used for high and/or low bands UE can support many low-high band combinations but support for low-low or high-high band combination requires additional PA which add cost and complexity significantly compared to downlink CA
UE will indicate CA support separately for uplink and downlink and currently UE can support 1 UL and 3 DL combination. Once pairing is completed then 2 UL / 3DL is possible. This will be indicated in TS 36.101 Tables 5.6A.1-1 … Tables 5.6A.1-3 in column Uplink CA configurations with a note that states NOTE 3: Uplink CA configurations are the configurations supported by the present release of specifications. As can be seen from previous examples uplink CA has no mandatory relation to downlink CA.
Therefore we propose to formally agree that 
Proposal: if UE supports 2 uplink operation for bands x and y and it also supports 3 downlink operation for bands x, y and z it is not mandated to support 2 uplink operation also for bands x and z and y and z incase those are paired.
3
Conclusion

In this contribution we have proposed following
Proposal: if UE supports 2 uplink operation for bands x and y and it also supports 3 downlink operation for bands x, y and z it is not mandated to support 2 uplink operation also for bands x and z and y and z incase those are paired.
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