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1. Introduction
In RAN4 #72, there was discussion on performance requirement for intraband contiguous CA with minimal channel spacing and agreement in WF [1] was reached. 
· RAN4 agrees to define UE demodulation tests for intra-band contiguous CA with minimum channel spacing
· Consider following bandwidth combinations.
· TDD 20+20MHz 
· TDD 20+20+20MHz
· Test configurations are proposed as following for alignment purpose and they can be further confirmed
· Reuse single carrier test configuration as below to check TP performance with intra-band contiguous CA deployment with minimum channel spacing
· System acquisition should be guaranteed by test procedure
· Companies are encouraged to bring alignment results with both nominal channel spacing and minimum channel spacing for comparison with the following considerations.
· Based on practical RF implementation
· Equal received power levels are considered for all carriers
In this contribution, we provide discussions on several potential issues regarding test case definition. 
2. Discussion
2.1. Impact of BS emission in guard band
As analyzed in [2], currently BS emission is not explicitly specified in guard band of DL OFDM signal. If channel spacing between adjacent component carriers are reduced to a value substantially less than nominal channel spacing, guard bands of adjacent CCs would begin to overlap. If appropriate emission requirements within guard band are not specified, UE demodulation performance will be affected due to mutual interference between adjacent CCs. Also, we cannot expect reliable system acquisition of UE when spectrum of each CC is not clearly discernible due to spectral leakage into guard band. 
Observation 1. In order to guarantee good demodulation performance and reliable system acquisition, BS emission mask within guard band should be explicitly specified. 
2.2. System acquisition in demodulation test
When channel spacing is reduced to minimal value of 300 kHz, UE’s system acquisition is not guaranteed due to close spectrum between adjacent CCs. In WF [1], it was agreed that system acquisition should be guaranteed by test procedure. With minimal channel spacing, we can consider following test set up options to allow reliable system acquisition. 
· Option 1: enable SCC after system acquisition

· Option 2: system acquisition in other band and handover to target band

· Option 3: system acquisition on CC with larger channel spacing

Option 1 is to turn on only PCC at the beginning of test and allow UE to acquire PCC. When UE completes RRC connection, TE turns on SCCs, which is followed by Scell configuration and activation. Although this option allows simpler TE implementation and shorter test time, test procedure is unrealistic in the sense that SCCs cannot be turn off in real network deployment. 
Option 2 is to allow UE to camp on other band that is easily detectable and hand over to target band. Since RRC reconfiguration message for handover can include ARFCN, UE can handover to CC in intraband contiguous CA without direct system acquisition. This procedure is realistic since it is readily implementable in the network. On the other hand, it would require TE to implement dual band eNB and inter-band handover. Also, it would be applicable to UE that supports at least two bands.  
Option 3 is to separate one CC from other CC with nominal channel spacing while maintaining minimal channel spacing between other CCs as shown in figure 1. UE will be able to camp on CC1 and demodulation performance with minimal channel spacing is verified for CC2 and CC3. It would require less complicated TE implementation than option 2 but is applicable only to intraband contiguous CA with 3 CC. Since 3 DL intraband contiguous CA in band 41 is the only band that has intention for minimal channel spacing deployment, option 3 could be viable solution. 
Proposal 1. Consider option 3 for system acquisition procedure for intraband contiguous CA with minimal channel spacing at highest priority. Option 2 can be considered at second priority. 
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Figure 1. Intraband contiguous CA channel configuration to allow system acquisition
2.3. Requirement applicability
Intraband contiguous CA was defined from Rel-10 but with nominal channel spacing in mind. All RF performance requirements were defined under the assumption that nominal channel spacing is applied between component carriers. When we introduce new performance requirements for intraband contiguous CA with minimal channel spacing in Rel-12, we need to clarify following questions regarding applicability of new performance requirements.
· Are new performance requirements applicable from Rel-12 UE? 
· Are new performance requirements applicable to all intraband contiguous CA configurations?
First question seems to be related to release independence of CA configuration. In general, CA configuration is assumed to be release independent. However, without appropriate study in RF session, it is not clear whether we can assume release independence even with minimal channel spacing deployment. Before RF performance study is conducted and confirms that minimal channel spacing does not have material impact in Rel-10/11 UEs, it would be safe to apply new requirement from Rel-12. 
Proposal 2. Apply performance requirement for intraband contiguous CA with minimal channel spacing from Rel-12. 
UE demodulation performance for intraband contiguous CA with minimal channel spacing seems to be band agnostic. Thus, RAN4 should be able to assume band agnostic performance requirement principle and new performance requirement should be applicable to all intraband contiguous CA. On the other hand, we also need to consider test cost/overhead incurred by enforcing new tests to all intraband contiguous CA. As of now, 3 DL CA for band 41 is the only intraband contiguous CA with intention for minimal channel spacing deployment. RAN4 needs to collect operators input regarding whether minimal channel spacing requirement can be defined as band agnostic test or band specific test applicable to subset of intraband CA configurations intended for minimal channel spacing deployment. 
Proposal 3. Determine whether new performance requirements are determined in band agnostic way based on operator inputs. 

Related question is whether new requirements are needed also for 2 DL CC. Since we don’t have any intraband contiguous CA with 2 DL CC intended for minimal channel at this moment, we can defer discussion for 2 DL CC requirement. 
Proposal 4. Define new performance requirement with minimal channel spacing for 3 DL CC and address 2 DL CC when need for such requirement is identified in the future. 

3. Conclusions

In this contribution, we analyzed issues related to new performance requirement for intraband contiguous CA with minimal channel spacing. Our observations and proposals are
Observation 1. In order to guarantee good demodulation performance and reliable system acquisition, BS emission mask within guard band should be explicitly specified. 

Proposal 1. Consider option 3 for system acquisition procedure for intraband contiguous CA with minimal channel spacing at highest priority. Option 2 can be considered at second priority. 

Proposal 2. Apply performance requirement for intraband contiguous CA with minimal channel spacing from Rel-12. 

Proposal 3. Determine whether new performance requirements are determined in band agnostic way based on operator inputs. 

Proposal 4. Define new performance requirement with minimal channel spacing for 3 DL CC and address 2 DL CC when need for such requirement is identified in the future. 
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