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1
Introduction
As shown in R4-102749, RAN4 is slightly behind the original time schedule for UE RF issues in spite of intensive discussions in the recent RAN4 meetings [1]. One of the reasons for such delay would be that the scope of the evaluations is not clearly defined and is often different among interested companies in some key areas. 

For example, it is felt that we need to clarify the following issues in order to accelerate the RAN4 work:

· Handling of Non-contiguous Resource Allocation (RA)
· Maximum number of Component Carriers (CCs)/ UL MIMO layers/ TX Antenna ports
· …
This contribution discusses how to handle the above issues in Release 10 timeframe in order to narrow the scope of UE RF studies down to reasonable level and to meet the tight timeline for Release 10.

2
Discussion
Handling of Non-contiguous RA

In RAN #48, the following way forward [2] was agreed: 
· TSG RAN WG4 will prioritize the work relevant for the ITU-R over the work on the on discontinuous PUCCH/PUSCH and PUSCH/PUSCH allocations.
· In the TSG RAN #50, if the progress in TSG RAN WG4 is such that core requirements are not ready for RAN#50, then UE capability bits for discontinuous PUCCH/PUSCH and/or PUSCH/PUSCH allocations would be included in 36.306.
In RAN1 #61-bis, the following working assumptions were agreed [3]:

· PUCCH + PUSCH on same and different CCs supported as part of CA WI
· Single UE capability assumed (inter and intra CC) and single configuration from network side unless concerns are raised by RAN4
It is noted that there are two kinds of interpretations for the above UE capability bits as follows:

· Interpretation #1: Whether or not UE support DCI format for PUSCH Non-contiguous RA within CC
· Interpretation #2: Whether or not UE support non-contiguous transmissions (including both inter and intra CC) from a UE RF point of view

Regarding the RAN #48 agreements, it would not be clearly stated whether it assume Interpretation #1 or #2, but the RAN1 #61-bis agreements for PUCCH + PUSCH clearly assumed Interpretation #2. From a RAN4 point of view, if Interpretation #1 is assumed, the priorities don’t work, because non-contiguous RA across CCs would happen even if non-contiguous RA within CC is prohibited. In other words, the priorities based on Interpretation #2 would help RAN4 to make progress efficiently.

Therefore, it is felt that RAN4 should discuss whether or not Interpretation #2 should be adopted in Release 10 timeframe, based on the current progress in UE RF area. If Interpretation #2 would be adopted, the following working assumptions should be agreed:

· RAN4 should prioritize the work for contiguous RA over the work for non-contiguous PUCCH/ PUSCH and/ or PUSCH/ PUSCH allocations for within CC and/ or across CCs. 

· Only contiguous RA across CCs is allowed, when UE transmits UL signals using two CCs in intra-band contiguous CA.

· After contiguous RA studies are finished, RAN4 should start studies for non-contiguous allocations.

· If there is not sufficient time for non-contiguous CA, it will be studied in Release 11. It is noted that RAN4 need a lot of time to specify reasonable MPR/A-MPR for non-contiguous RA. In other words, if RAN4 rushes to specify MPR/A-MPR in Release 10 timeframe, the final values of MPR/A-MPR would increase unnecessarily.
Therefore, we propose the following: 

· Proposal 1: RAN4 should discuss whether or not RAN4 should prioritize the work for contiguous RA over the work for non-contiguous PUCCH/ PUSCH and/ or PUSCH/ PUSCH allocations within CC and/ or across CCs. 

Handling of Maximum number of CCs/ UL MIMO layers/ TX Antenna ports
One of the key issues is whether we should specify UE RF requirements per UE or per CC/ UL MIMO layer (or per TX Antenna port). From a UE complexity point of view, Per CC/ UL MIMO layer (or Per TX Antenna port) approach would make more sense than Per UE approach, if there would be one-to-one correspondence between UE RF device and one CC/ UL MIMO layer (or TX Antenna port). From a network operation point of view, however, some requirements, such as UE maximum output power, SEM, Spurious emissions and so on, should be supported based on Per UE approach, because they would be related to regulatory requirements.
Note that it would be very difficult for both sides (UE complexity and Network operation) to specify general rules assuming the maximum of 5 CCs/ 4 UL MIMO layers (20 TX Antenna ports (?)) in Release 10 timeframe, as shown below:
· E.g.) If RAN4 adopt Per UE approach for OFF power, UEs supporting 2 CCs/ 4 UL MIMO layers (8 TX antenna ports) would reduce OFF power by 9 dB. 

· E.g.) If RAN4 adopt Per CC/ UL MIMO layer (or TX Antenna port) for Spurious emissions, UEs supporting 2 CCs/ 4 UL MIMO layers (8 TX antenna ports) could provide 8 dB higher interference to the victim system than Release 8/ 9 UE. 

Therefore, we propose that RAN4 should clearly define Release 10 baseline scenarios for the maximum number of CCs/ UL MIMO layers/ TX Antenna ports, and state that UE RF requirements for the other scenarios should be FFS. Our proposed scenarios are presented below (Proposal 2):
· Scenario 1: Intra-band Contiguous CA without UL MIMO

· Number of CCs: 2, Number of UL MIMO layers: 1, Number of TX Antenna ports: 1
· The requirements for UE with more than 1 TX antenna ports (e.g. 1 TX antenna port per CC) are FFS.
· Scenario 2: No CA with UL MIMO

· Number of CCs: 1, Number of UL MIMO layers: 2, Number of TX Antenna ports: 2

· Note: 

· Other scenarios should be specified in the future releases. 
· General rules for handling the number of CCs/ UL MIMO layers/ Antenna ports should not be defined in Release 10.
3
Conclusions
In this contribution, we discussed how to handle some key issues in Release 10 in order to narrow the scope of UE RF studies down to reasonable level and to meet the tight timeline for Release 10. Our proposals are summarized below:

Proposal 1: RAN4 should discuss whether or not RAN4 should prioritize the work for contiguous RA over the work for non-contiguous PUCCH/ PUSCH and/ or PUSCH/ PUSCH allocations within CC and/ or across CCs.
Proposal 2: RAN4 should concentrate on the following UE RF scenarios in Release 10: 
· Scenario 1: Intra-band contiguous CA without UL MIMO

· Number of CCs: 2, Number of UL MIMO layers: 1, Number of TX Antenna ports: 1

· Scenario 2: No CA with UL MIMO
· Number of CCs: 1, Number of UL MIMO layers: 2, Number of TX Antenna ports: 2

· Note: 

· Other scenarios should be specified in the future releases. 

· General rules for handling the number of CCs/ UL MIMO layers/ Antenna ports should not be defined in Release 10. 
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