TSG-RAN Working Group 4 (Radio) meeting #86bis
R4-1804017
Melbourne, Australia, 16 - 20 Apr 2018
Source:
CHTTL
Title:
Discussion for Intra-band non-contiguous EN-DC combination
Agenda item:
7.4.10.1
Document for:
Approval
1. Introduction

The revised New Radio Access Technology WI including LTE Band 3 plus NR Band n3 EN-DC combination was approved during RAN#79[1]. Note that the frequency blocks between LTE Band 3 and NR Band n3 are non-contiguous in this combination, which can be classified as intra-band non-contiguous EN-DC combination. Since so far RAN4 hasn’t discussed this kind of EN-DC combinations, some general discussion is needed before jumping into band specific work. In this contribution, we provide our view for intra-band non-contiguous EN-DC combinations to initiate the discussion in RAN4.
2. Discussion
Currently dual uplink support is assumed for most of the LTE-NR DC combinations; however those combinations are either inter-band DC combinations or intra-band contiguous DC combinations. Dual uplink for two intra-band non- contiguous frequency blocks had been discussed only in the past for the LTE 2UL non-contiguous intra-band carrier aggregation, but due to the severe interference in the receiver caused by intermodulation products between two non-contiguous carriers and large power reduction required to meet the emission requirements, until now only LTE CA_4A-4A combination is introduced in the specification as an example combination. However, as an operator, we still hope to maximize our spectrum usage to enable dual uplink if possible. In the past one PA is assumed for 2UL non-contiguous intra-band LTE CA, but in LTE-NR DC cases, since now the two frequency blocks are running different RATs, we suggest to consider two PA architectures to achieve better performance and enable the possibility for dual uplink between LTE and NR. Even if we apply the single UL transmission mode, additional switching time might be needed with single PA architecture which might impact the system performance [4]. In addition, the potential issue in the future regarding the individual power control between LTE UL and NR UL can also be resolved with two PA architectures, though it was agreed to consider collocation scenario only for intra-band LTE-NR DC in Rel-15. 
Proposal 1: For FDD intra-band non-contiguous EN-DC combinations (e.g. LTE band 3 plus NR band n3), consider two Tx chain architectures as reference RF architectures.

In previous RAN4 meetings, single Tx switched uplink transmission solution was proposed and agreed to be applied to the “difficult” LTE-NR combinations suffering severe IMD interference caused by dual uplink between LTE and NR in order to solve the DL desense problem [2]. In addition, single UL transmission was also proposed and discussed for the intra-band LTE-NR EN-DC (e.g. band 41 and band 71) combinations not only to avoid the DL desense but also to remove the additional maximum transmit power back-off [3]. Since same issue will also occur in the non-contiguous intra-band FDD LTE NR DC combination, LTE band 3 plus NR band n3 combination, we think it is reasonable to consider single UL transmission operation with TDM between LTE and NR UL in this case, however since single UL transmission mode might have impact on the overall UL and DL system performance, we think FDM should also be further studied to figure out the solution that can maximize the performance. 
Proposal 2: For FDD intra-band non-contiguous EN-DC combinations (e.g. LTE band 3 plus NR band n3), consider both single Tx switched uplink transmission mode and dual uplink transmission mode.
3. Conclusion
From the above discussion following is proposed:
Proposal 1: For FDD intra-band non-contiguous EN-DC combinations (e.g. LTE band 3 plus NR band n3), consider two Tx chain architectures as reference RF architectures.

Proposal 2: For FDD intra-band non-contiguous EN-DC combinations (e.g. LTE band 3 plus NR band n3), consider both single Tx switched uplink transmission mode and dual uplink transmission mode.
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