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1 Introduction
RAN2 requested RAN1 feedback on UE capability aspects for LTE/NR tight interworking [1], specifically;

	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?



In this document, we provide our preliminary view to collect/provide corresponding response to RAN2.
1 
2 
2 Discussion
As per RAN2 agreements, in order to support tight interworking between LTE and NR, a technology of aggregating data flows between the two RATs is studied based on Dual Connectivity (DC) for LTE. In DC between LTE and NR, both LTE eNB and NR gNB can act as a master node [2]. For aggregation within NR, both CA and DC are investigated.
In LTE DC, two operations are defined: synchronous and asynchronous DC. The maximum UE transmission timing difference is up to at least 35.21µs and up to 500µs between CGs for synchronous and asynchronous DC operation, respectively. Following physical layer/RF parameters define the timing related behaviour and subsequently UE power control procedure: dc-Support-r12, asynchronous-r12, ue-SSTD-Meas-r13.
Similarly, it is expected that the timing relation between LTE and NR affects the overall operation of LTE/NR interworking. Further, due to the support of multiple numerologies (e.g., symbol duration, TTI) in NR, the timing relation between LTE and NR would be complicated. Therefore, it is preferable to coordinate the timing relation between LTE and NR. 
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)?  
A1: At least the timing relation, e.g., synchronous/asynchronous operation, between LTE and NR needs to be coordinated.

In LTE DC, UE stores received soft channel bits taking into account the configured serving cells across both MCG and SCG, i.e. semi-static sharing. However, in LTE/NR tight interworking, it is not clear yet whether the UE soft buffer between LTE and NR can be shared or not. In general, we expect to define independent soft buffer per RAT. Nevertheless, if soft buffer sharing is targeted between LTE and NR, there would be some limitations due to the support of multiple numerologies in NR.

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?
A2: It is not clear yet whether the UE soft buffer between LTE and NR can be shared or not. Nevertheless, soft buffer sharing would have some limitations due to the support of multiple numerologies in NR.

One option for simplifying the UE capabilities is that rather than indicating individual bands supported by the UE, the UE would indicate an entire frequency range and a maximum bandwidth that it supports. We however think that the frequency band concept is a rather efficient/suitable way to indicate RF related capabilities like support of regional requirements (e.g. out of band emissions), duplex distance. We see no easy alternative way to indicate such RF related aspects alongside the frequency range/bandwidth. Therefore, we see no real benefit in abandoning the frequency band concept for NR. In addition, as a large chunk of frequency band is expected for above 6 GHz, defining multiple component carriers within a frequency band seems reasonable, e.g., in terms of UE implementation. 
Q3: For NR operation above 6 GHz, is a frequency band viewed as a single wideband carrier or as multiple contiguous component carriers?
A3: Frequency band concept for NR is maintained and the frequency band is viewed as multiple component carriers.

We understand that UE implementations include some quite general purpose baseband processing that is used for (shared by) a number of different functions e.g., CSI process, MIMO layer, CA resource. We think that the baseband processing (BP) sharing between functions was one of the motivations for some of the UE capabilities flexibility that was introduced like signalling the number of supported CSI processes and MIMO layers per band of a band combination. 
To avoid a similarly extensive and complex UE capability signalling, it may be good to consider whether some kind of simplification of the BP related capabilities is possible in NR. We think that sharing of BP seems possible for a subset of the features. For example, for some features, there are other aspects affecting what the UE can support in a particular case. E.g., the supported number of MIMO layers, is highly related to the number of LDPC decoders. It may however be possible to signal any such other dependencies separately.
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?
A4: The UE capability signalling should support flexible UE implementation. However, it is expected to be able to reduce the amount of signalling per band of band combination e.g., by separating baseband processing capability from RF/band specific capability.
3 Conclusions
Based on above discussion, we have following suggested response to RAN2.
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)?
A1: At least the timing relation, e.g., synchronous/asynchronous operation, between LTE and NR needs to be coordinated.
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?
A2: It is not clear yet whether the UE soft buffer between LTE and NR can be shared or not. Nevertheless, soft buffer sharing would have some limitations due to the support of multiple numerologies in NR.
Q3: For NR operation above 6 GHz, is a frequency band viewed as a single wideband carrier or as multiple contiguous component carriers?
A3: Frequency band concept for NR is maintained and the frequency band is viewed as multiple 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?
A4: The UE capability signalling should support flexible UE implementation. However, it is expected to be able to reduce signalling per band of band combination e.g., by separating baseband processing capability from RF/band specific capability. 
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