3GPP TSG-RAN WG4 NR#3 AH Meeting                                 R4-1709444
Nagoya, Japan, September 18th – 21st, 2017
Source: 
MediaTek Inc.
Title: 
Issues on intra-band LTE-NR DC combinations
Agenda Item:
3.1.2
Document for:
Discussion
1 Introduction
Intra-band LTE-NR DC combinations are worth of noting as they have the RF equivalency to LTE intra-band non-contiguous UL CA which has been purposely avoided due to the potential self-desensitization and emission issues. In this contributions, we intend to highlight the issues associated with the intra-band LTE-NR DC combinations from both TDD and FDD band perspective.  
2 Discussion
There have been a few intra-band LTE-NR DC combinations introduced in Rel-15, such as DC_41_n41 and DC_71_n71 [1]. Other combinations like DC_42-n77 and DC_42_n78 technically are also considered as intra-band DC as the LTE band and the new NR band are overlapping with each other. Though in these combinations, it has not been clearly specified whether LTE carrier would be adjacent to NR carrier (contiguous) or be separated by a frequency gap (non-contiguous), it is generally assumed that both scenarios can exist.

Observation 1: For intra-band LTE-NR DC combinations, it is generally assumed that both contiguous and non-contiguous carrier arrangement can exist.  
In the case of non-contiguous carrier arrangement, UE performance impact can be anticipated, as has been studied in LTE intra-band non-contiguous UL CA [2]. However, for LTE-NR DC combinations, the situation could be more complicated than CA as the two carriers may have different numerology (sub-carrier spacing).

For TDD bands, if the LTE and NR UL/DL are not synchronized, both DL carriers could be subjected to severe self-desensitization from the other ULs as there is virtually no Tx/Rx isolation in frequency domain.

Observation 2: For TDD intra-band operation, both LTE and NR UL/DL need to be synchronized, or self-interference would occur since there is virtually no Tx/Rx isolation in frequency domain.
For FDD bands, self-interference due to 2UL IMD is highly anticipated which could be more severe that inter-band UL CA. IMD up to 13th order may still impact DL carrier sensitivity. UL scheduling for TDM (Time Division Multiplexing) operation may be considered to avoid the IMD self-interference issue.

Observation 3: For FDD bands, self-interference due to 2UL IMD is highly anticipated which could be more severe than inter-band UL CA.        

For both TDD and FDD bands, it is much desired to mandate the two carriers to be collocated as non-collocation may impact UL power control and DL AGC for typical intra-band CA radio architecture.

Observation 4: Collocation and same numerology shall be the baseline assumption for intra-band DC operation as it is simpler to manage the symbol boundary timing and PSD between the two CCs.         

Another notable impact common to both TDD and FDD intra-band DC operation is that it may be subjected to relatively high MPR which would be required to meet the general emission requirement, as has been uncovered in LTE intra-band non-contiguous UL CA [2].

Observation 5: Both TDD and FDD intra-band DC operation may be subjected to relatively high MPR which would be required to meet the general emission requirement.    

3 Conclusion
In this contributions, we highlight the issues associated with the intra-band LTE-NR DC combinations from both TDD and FDD band perspective and conclude the following observations.
Observation 1: For intra-band LTE-NR DC combinations, it is generally assumed that both contiguous and non-contiguous carrier arrangement can exist.   

Observation 2: For TDD intra-band operation, both LTE and NR UL/DL need to be synchronized, or self-interference would occur since there is virtually no Tx/Rx isolation in frequency domain.
Observation 3: For FDD bands, self-interference due to 2UL IMD is highly anticipated which could be more severe than inter-band UL CA.
Observation 4: Collocation and same numerology shall be the baseline assumption for intra-band DC operation as it is simpler to manage the symbol boundary timing and PSD between the two CCs.
Observation 5: Both TDD and FDD intra-band DC operation may be subjected to relatively high MPR which would be required to meet the general emission requirement. 
References
[1] R4-1706325, “Proposed NR frequency range and band combination”, NTT DOCOMO, INC., 3GPP TSG-RAN WG4 Meeting #83, Hangzhou, China, May 15th – 19th, 2017
[2] 3GPP TR 36.833-4, “LTE-Advanced intra-band non-contiguous Carrier Aggregation (CA) for 2 uplinks (2UL) Framework (Release 12)”, V12.0.0 (2014-12)

3GPP


