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1. Overall Description:
RAN4 received LS from RAN2 on UE capability aspects for LTE/NR tight interworking (R2-168961/R4-1700041). Information on the NR UE capability will be needed for RAN2 to discuss detailed solutions. Below are the responses for questions to RAN4.
Answers for questions to RAN 4:
Q1: How will a frequency band defined for NR? In particular, is it supposed to be different dependent on the frequency band, e.g. above/below 6 GHz?

A1: RAN4 has not yet made decision enabling answering the question. Assumption is that RAN4 will likely define frequency bands in a similar manner as before for both below 6GHz and above 6GHz. 

Q2: How will LTE and NR band combinations be defined for LTE/NR tight interworking?

A2: Discussion on how to specify bands for NR is ongoing and there is no final conclusion yet. It is too early to conclude on band combinations for LTE/NR tight interworking. 
Q3: Which of the potential physical layer parameters and RF parameters relevant to LTE/NR tight interworking need to be coordinated between eNB and gNB (c.f. Table 3)?

A3: RAN4 observed certain level of dependence between NR and LTE for both physical layer and RF parameters. The details are FFS since the relevant RAN4 discussion has just started.
Q4: RAN2 assumes that the network will need to be aware, via capability signalling, of the set of the LTE and NR band combinations which are supported by the UE. However, RAN2 would like to understand what capabilities might be depending on the LTE/NR band combinations. In particular, RAN2 would like to understand if it is essential to support as high degree of flexibility as is currently possible with LTE, where UE can indicate support for a feature (e.g. MIMO layers, CSI processes) per band of a band combination? E.g. the antenna configuration (e.g. MIMO layers) used on MCG cells may not depend on the antenna configuration used on SCG cells, if they operate on widely separated frequency bands?  

A4: RAN4 has identified that some NR UE capabilities may depend on the LTE/NR band combinations, such as MIMO layers, however it is FFS to identify all parameters. RAN4 expect similar flexibility as in LTE will be required for the NR capabilities dependent on band combinations.
Q5: Is there uplink transmission power sharing between the below 6 GHz and above 6 GHz bands or are the uplink power amplifiers exclusive to below 6 GHz and above 6 GHz bands?

A5: In some NSA scenarios, e.g. when both LTE and NR are in below 6 GHz, uplink transmission power sharing should be considered to meet SAR requirement in a same principle as UL CA/DC, but RAN4 is not sure whether power sharing between different RATs is feasible from RAN1/2 and implementation point of view and can't exclude other methods. One possible way is to simply define independent maximum power for LTE and NR and compliance with the SAR is left to implementation. However, this could require SAR back-off which cannot be controlled by the NW. Therefore, RAN4 would like to ask RAN1 and RAN2 to study the feasibility of the power sharing mechanism as soon as possible.
Q6: For NR operation below 6 GHz, what are the assumptions on frequency bands (including system bandwidth), band combinations and carrier aggregation scenarios (contiguous or non-contiguous)?

A6: The similar band combinations and carrier aggregation scenarios may be expected as in E-UTRA. Furthermore, there is more options for wider channel bandwidth and different numerologies than LTE used.
Q7: For NR operation above 6 GHz, is a NR RF band a single wideband carrier or multiple contiguous component carriers?

A7: Currently in RAN4 the wide range of frequencies in 6-86GHz are studied. How to specify a frequency band above 6GHz is FFS. RAN4 is studying the specification impacts of defining transmission bandwidth configuration, channel bandwidth, guard bands and UE capabilities. How wideband single carrier can be supported is FFS.
Q8: For NR operation above 6 GHz, what are the assumptions on frequency bands (including system bandwidth), band combinations and carrier aggregation scenarios (contiguous or non-contiguous)? Are these assumptions simplified compared to below 6 GHz?

A8: Currently in RAN4 the wide range of frequencies above 6GHz is in the scope of feasibility study. Four frequency ranges, 22.45-33.4, 37-43.5, 45.55-52.6, and 66-86GHz, are studied in terms of coexistence. RAN4 expect less spectrum fragmentation in the high frequency ranges above 6GHz, therefore, a single wideband carrier or contiguous carrier aggregation in one frequency band would be the first priority in RAN4 feasibility study. Intra NR intra-band non-contiguous CA is in low priority and may not be needed in the first phase of NR work item.
Q9: For NR above 6 GHz operation, is non-contiguous CA needed or rather would only contiguous CA apply instead?

A9: For NR above 6GHz, RAN4 believe that intra NR intra-band non-contiguous CA will be low prioritized in RAN4, but RAN4 need more time to discuss whether or not intra-band non-contiguous CA should be excluded or not.

2. Actions:

To RAN groups
ACTION: 

RAN4 asks RAN2 and RAN1 to take input into account on their work for LTE/NR tight interworking.
3. Date of Next TSG-RAN WG4 Meetings:

RAN4 Meeting #82bis
3 – 7 April, 2017     
Spokane, WA, US
RAN4 Meeting #83
15 – 19 May, 2017     
Hangzhou (tbc), China

