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1 Introduction
In RAN#61 meeting the WID with each band combinations for LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) were agreed [1~10]. In this contribution we bring our considerations for the UE performance requirement.
2 Discussion
For all the Rel-10 and Rel-11 CA performance tests it was defined in a band agnostic way. Also a general methodology was used, eg. for normal performance tests a commonly supported bandwidth as 10+10MHz was chosen, for soft buffer tests depending on the UE category and maximum bandwidth combinations the performance was checked and defined case by case, for SDR tests all possible maximum bandwidth combinations were defined, etc. 

However, starting in Rel-12 there are 3DL CCs as CA bandwidth combinations, a lot of new issues are coming up that we haven’t encountered before for previous releases. 
Issue 1: New UE category will be needed for 3DL CCs. 

Some proposals were made in [11] but then it was decided to be brought in RAN plenary level to be decided.

Issue 2: For 3DL CCs the number of faders required by the test equipments are increasing dramatically.

From cost perspective it’s unclear if all the current test cases can be afforded, eg. in CA TM4 tests there is one with 4x2 so with 3DL CCs the number of faders becomes 24. This point needs inputs from test equipment vendors.
Issue 3: The Rel-11 intra-band NC CA performance tests are not finalized yet.
The current band combinations for 3DL CCs [1~10] with all the possible maximum BW combinations and corresponding CA capability are listed in Table 1 where it can be seen there are 2 band combinations are with inter- and intra-band non-contiguous CA. Before we finalize the NC CA performance tests for Rel-11 it’s impossible to define the performance tests with 3DL CCs where among them 2 CCs are for intra-band NC CA.
Issue 4: The RF structure to support 3DL CCs is still unclear.
For inter-band CA it is fine to assume separated receiver chain for each CC for 3DL CCs but when it comes to inter- and intra-band non-contiguous CA different RF structure will have different impact for BB performance. Before we have a clear view on the RF structure it’s difficult to define proper performance test on BB.

Issue 5: Within these 3DL CCs it can be 2DL CCs with new band combinations other than what have been defined in Rel-11.

This means it needs further check on among the 3 CCs listed in Table 1 if all the possible band combinations are covered by the current Rel-11 CA performance tests or not. If not new 2 CCs requirements need to be defined too.
Issue 6: It can be foreseen there are more band combinations coming into RAN4 possibly with new bandwidth combinations and CA capability combinations.
There are already some proposals from operators to have new band combinations for 3 DL CCs in previous meeting. And if more will come to RAN4 it is possible to bring new bandwidth combinations and new combinations of CA capability. This will leave some uncertainty to define the BB performance.
So for the time being it’s rather difficult to make a conclusion on if a general methodology can be used to define all the performance tests or not. We have to check case by case for each 3DL CC band combination. 

Table 1 Band combinations with 3DL CCs

	WI code
	Title
	WID
	Maximum BW combination (MHz)
	CA capability

	LTE_CA_B2_B2_B13
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 2 and Band 13
	RP-131227
	20+20+10
	Inter- and Intra-band NC CA

	
	
	
	15+15+10
	

	
	
	
	10+20+10
	

	
	
	
	20+10+10
	

	LTE_CA_B2_B4_B13
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 4 and Band 13
	RP-131228
	20+20+10
	Inter-band CA

	
	
	
	15+15+10
	

	
	
	
	10+20+10
	

	
	
	
	20+10+10
	

	LTE_CA_B2_B5_B30
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 2, Band 5 and Band 30
	RP-131129
	20+10+10
	Inter-band CA

	LTE_CA_B2_B17_B30
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 2, Band 17 and Band 30
	RP-131130
	20+10+10
	Inter-band CA

	LTE_CA_B2_B29_B30
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 2, Band 29 and Band 30
	RP-131131
	20+10+10
	Inter-band CA

	LTE_CA_B4_B4_B13
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 4, Band 4 and Band 13
	RP-131229
	20+20+10
	Inter- and Intra-band NC CA

	
	
	
	15+15+10
	

	
	
	
	10+20+10
	

	
	
	
	20+10+10
	

	LTE_CA_B4_B5_B30
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 4, Band 5 and Band 30
	RP-131132
	20+10+10
	Inter-band CA

	LTE_CA_B4_B17_B30
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 4, Band 17 and Band 30
	RP-131133
	20+10+10
	Inter-band CA

	LTE_CA_B4_B29_B30
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 4, Band 29 and Band 30
	RP-131134
	20+10+10
	Inter-band CA

	LTE_CA_C_B41_3DL
	LTE Advanced intra-band contiguous Carrier Aggregation in Band 41 for 3DL
	RP-131244
	20+20+20
	Intra-band contiguous CA


In order to trigger the work and start early, a general idea is depending on each band combination and CA capability to try to look for similarity and apply the same methodology used before for previous releases.

Proposal 1: Depending on each band combination and CA capability to try to look for similarity and apply the same methodology used before for previous releases.

In Table 1 there are 6 band combinations with inter-band CA and maximum bandwidth combination as 20+10+10MHz. This can be the starting point for the UE performance part. But all the issues listed below are still to be checked for this case.
Proposal 2: Start to define UE performance tests with Inter-band CA with maximum bandwidth combinations as 20+10+10MHz.

3 Conclusions

In this contribution we listed all the issues for UE performance tests with 3DL CCs as below.
Issue 1: New UE category will be needed for 3DL CCs. 

Issue 2: For 3DL CCs the number of faders required by the test equipments are increasing dramatically.

Issue 3: The Rel-11 intra-band NC CA performance tests are not finalized yet.

Issue 4: The RF structure to support 3DL CCs is still unclear.
Issue 5: Within these 3DL CCs it can be 2DL CCs with new band combinations other than what have been defined in Rel-11.

Issue 6: It can be foreseen there are more band combinations coming into RAN4 possibly with new bandwidth combinations and CA capability combinations.
And in order to trigger the work we provide our proposals.

Proposal 1: Depending on each band combination and CA capability to try to look for similarity and apply the same methodology used before for previous releases.

Proposal 2: Start to define UE performance tests with Inter-band CA with maximum bandwidth combinations as 20+10+10MHz.
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