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1. Overall Description:

RAN2 has been studying UE capability coordination for LTE/NR tight interworking in the scope of the NR study item. The main objective is to identify those UE capabilities which need to be shared between eNB and gNB, and to investigate the solutions on sharing and coordinating these capabilities between the two nodes. Concrete information on the NR UE capability will be needed for RAN2 to discuss detailed solutions. For reference, Annex A lists the various agreements RAN2 made regarding the capability information and capability coordination for the topic of LTE/NR tight interworking.
With this background, RAN2 seeks to clarify the following aspects on UE capability for LTE/NR tight interworking:
Questions for RAN 1 (kindly prioritize your replies for Q1 and Q2):

Q1: Which of the physical layer parameters and RF parameters relevant to LTE/NR tight interworking needs to be coordinated between eNB and gNB (c.f. Table 3)?  
Q2: Is dynamic sharing of HARQ soft buffer feasible between LTE and NR or will the total number of soft-channel bits be semi-statically split between LTE and NR?
Q3: For NR operation above 6 GHz, is a frequency band viewed as a single wideband carrier or as multiple contiguous component carriers?

Q4: The LTE UE capabilities support extensive UE implementation flexibility. In particular, the UE can indicate support for a feature (e.g. MIMO layers, CSI processes) per band of a band combination. Is a similar (signalling intense) flexibility assumed to be supported for NR?
Questions for RAN 4 (kindly prioritize your replies for Q1, Q2, Q3, Q4 and Q5):
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?
Q2: How will LTE and NR band combinations be defined 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)?

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?  
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?

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)?

Q7: For NR operation above 6 GHz, is a NR RF band a single wideband carrier or multiple contiguous component carriers?

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?

Q9: For NR above 6 GHz operation, is non-contiguous CA needed or rather would only contiguous CA apply instead?
2. Actions:

To RAN4, RAN1:
Action: RAN2 kindly asks RAN4 and RAN1 to provide their feedback on the above questions as early as possible (even if the answers may not be complete), prioritizing your response to the questions on LTE/NR tight interworking before the 3GPPRAN2#97 meeting (ideally during the 1st week of Feb, 2017).
3. Date of Next TSG-RAN WG2 Meetings:

R2-ah-18513 (3GPPRAN2-NR) 
USA

17th – 19th Jan 2017
R2-97 (3GPPRAN2#97)

Athens 
13th – 17th Feb 2017
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5. Annex A

Agreements

1:
Some coordination is required between LTE (respectively NR) master node and NR (respectively LTE) secondary node.

Table 1: RAN2 agreements made in the RAN2#94 meeting
Agreements

1
From a RAN2 perspective, we aim to have an independent capability information for NR and LTE (meaning that node of one RAT does not need to look at the capabilities of the other RAT). Does not preclude that capabilities of one RAT might contain some information related to the other RAT (e.g. at least measurement capabilities)

2
RAN2 should study further how to coordinate capabilities between the UE, LTE eNB and NR gNB.

Table 2: RAN2 agreements made in the RAN2#95 meeting
Agreements

1: RAN2 shall consider the LTE/NR tight interworking (with LTE eNB, NR gNB or eLTE eNB as a master node) for the coordination of capabilities.

2:
 We should aim to minimum the differences between the NR capability reporting across the LTE/NR tight interworking cases (NR gNB as a master node) and the standalone NR gNB case.

3
 At least some band combinations across RATs should be coordinated across the master and the secondary nodes.

4
Layer 2 buffer capabilities should be coordinated across the RATs should be coordinated across the master and the secondary nodes.

5: 
RAN2 aim for a solution where the master node and secondary node are not required to comprehend each others UE configuration.

Table 3: RAN2 agreements made in the RAN2#95-bis meeting
Agreements:

1: Agree the following principle: the master node and the secondary node only need to use own RAT UE capabilities (which will include some other RAT capabilities relating to the interworking). At least for the initial configuration of interworking case these are provided on the master node RAT or from core network

Table 4: RAN2 agreements made in the RAN2#95-bis meeting
