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1. Introduction
For the specification of Rel.15 NR UE demodulation requirements, the work for single carrier requirement have been prioritized, and only SDR requirement will be introduced for EN-DC and NR CA configurations. The normal demodulation for EN-DC and NR CA and other requirements, e.g. power imbalance and soft buffer management, could be treated in Rel.16 NR leftover [1]. This approach is quite reasonable considering the limited timeline of Rel.15 performance part. In this contribution, however, we would like to discuss the necessity of power imbalance requirement for intra-band EN-DC/NR CA operations as a part of Rel.15 WI.
2. Discussion
In UE RF session, some band combinations/configurations for intra-band EN-DC/NR CA were introduced, e.g. DC_3_n3, DC_41_n41, DC_42_n77, CA_n77C, etc. Note the DC_42_n77 has different band numbers for NR and LTE side, but the band 42 (3.4-3.6GHz) is completely included in the band n77 (3.3-4.2GHz). For the intra-band EN-DC/NR CA cases, only collocated scenario between RATs/BSs is considered in the RRM specification [2]. However, in some scenarios, the reception power of LTE and NR would be different even in the collocated scenario. Roughly speaking, the following three deployment scenarios could be considered for intra-band EN-DC:
· Scenario #1: LTE and NR have different antenna pattern
· Scenario #2: LTE and NR have same antenna pattern, but the transmission precoding matrix (TPMI) is different.
· Scenario #3: LTE and NR have same antenna pattern and transmission precoding matrix by strict coordination of LTE/NR schedulers
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Figure 1: Deployment scenario for intra-band EN-DC
The reception power of LTE and NR would be the same only in the scenario #3, and it would be different for other scenarios, while common RF components would be used in LTE and NR at UE side. The same analysis could be possible for intra-band NR CA by replacing LTE BS/beam to NR BS/beam. In LTE, the power imbalance requirement was introduced from the first release (Rel.10) with 6dB power imbalance of adjacent two component carriers, and the original target scenario is CA scenario #3. Also, the motivation to introduce this requirement is originally to confirm the proper implementation of Rx image rejection at UE side, e.g. [3-4], but this requirement is also interpreted as the verification of proper AGC implementation at UE RF components. If only SDR test will be specified for intra-band EN-DC/NR CA in Rel.15, the UE performance under power imbalance is not ensured. Therefore, there is a risk that the system performance of the scenario #1 and #2 is seriously degraded. To avoid this situation and not to restrict the deployment flexibility, we propose to specify the UE demodulation requirement for intra-band EN-DC/NR CA with power imbalance in Rel.15.
On the other hand, at the last meeting, we discussed the scope of the UE demodulation requirement in Rel.15, and it was concluded that no new UE demodulation or CSI requirement, which was not discussed in the previous meetings, should be introduced in Rel-15. The power imbalance requirement is not discussed in the previous meetings, this is actually out of scope in Rel.15. However, we believe that there is a room to discuss whether to introduce the requirement in Rel.15 if it is actually required in early NR deployment for operators who plan to deploy intra-band EN-DC. For the specification, system evaluation would be ideally needed to evaluate the actual power imbalance in the scenario #1 and #2. However, in order to minimize the work load, some simplification could be studied in Rel.15 if it is necessary.
Observation 1: In intra-band EN-DC, the reception power of LTE and NR would be different even in collocated deployment. Same analysis is possible for intra-band NR CA.
Observation 2: If only SDR test is specified for intra-band EN-DC/NR CA in Rel.15, there is a risk that UE performance under power imbalance scenario is seriously degraded since proper AGC implementation is not ensured.
Proposal 1: UE demodulation requirement for intra-band EN-DC/NR CA with power imbalance should be specified in Rel.15.
Proposal 2: Study simplification approach to reduce the work load if any. 
· Ex.1: Specify the power imbalance requirement for intra-band EN-DC/NR CA by reusing 6 dB imbalance
· Ex.2: If UE supports intra-band EN-DC including a LTE intra-band contiguous CA configuration, mandate to test the LTE power imbalance requirement in the LTE CA configuration instead of specifying power imbalance requirement for intra-band EN-DC
· Ex. If UE supports DC_42C_n77C, LTE power imbalance requirement shall be performed in band 42
· Proper AGC implementation might be confirmed if common RF components is used in LTE and NR at UE side
3. Conclusion
In this contribution, we would like to discuss the necessity of power imbalance requirement for intra-band EN-DC/NR CA operations as a part of Rel.15 WI. Our observations and proposals are summarized below.
Observation 1: In intra-band EN-DC, the reception power of LTE and NR would be different even in collocated deployment. Same analysis is possible for intra-band NR CA.
Observation 2: If only SDR test is specified for intra-band EN-DC/NR CA in Rel.15, there is a risk that UE performance under power imbalance scenario is seriously degraded since proper AGC implementation is not ensured.
Proposal 1: UE demodulation requirement for intra-band EN-DC/NR CA with power imbalance should be specified in Rel.15.
Proposal 2: Study simplification approach to reduce the work load if any. 
· Ex.1: Specify the power imbalance requirement for intra-band EN-DC/NR CA by reusing 6 dB imbalance
· Ex.2: If UE supports intra-band EN-DC including a LTE intra-band contiguous CA configuration, mandate to test the LTE power imbalance requirement in the LTE CA configuration instead of specifying power imbalance requirement for intra-band EN-DC
· Ex. If UE supports DC_42C_n77C, LTE power imbalance requirement shall be performed in band 42
· Proper AGC implementation might be confirmed if common RF components is used in LTE and NR at UE side
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