3GPP TSG RAN WG1 Meeting #89



                 R1-1707734
Hangzhou, P.R. China 15th – 19th May 2017
Agenda Item:
7.1.3.4
Source:
AT&T
Title:
NR CA Design
Document for:
Discussion/Approval
1 Introduction
In our companion contribution in [1], we introduce the term Bandwidth Aggregation (BA) for operation across non-contiguous regions within a wider bandwidth NR carrier. The details are provided in that contribution and here, we simply outline the Bandwidth Aggregation (BA) design to contrast it with the traditional carrier aggregation design. More precisely, we believe NR CA to operate on an inter-carrier basis whereas the design in [1] is preferable for non-contiguous frequency allocations within a wide bandwidth carrier.
2 NR Carrier Aggregation Design
NR is targeting to support channel bandwidths per carrier which are significantly larger than the 20MHz maximum CC BW of LTE. This is due to the potentially large contiguous spectrum availability envisioned for NR deployments, especially above 6GHz and operating across the wide bandwidth as a single carrier is more spectrally efficient than operating with a large number of contiguous intra-band component carriers with smaller bandwidth. 

However, there are interesting scenarios where a UE may only be allocated within frequency sub-bands of the wider BW and furthermore these allocations may be non-contiguous (e.g. at either end of the carrier BW).  One motivation for this flexibility is to support the dynamic coexistence of LTE and NR on the same carrier. For example in Figure 1, a LTE SCell is activated/deactivated within a NR carrier in order to efficiently multiplex LTE/NR traffic and the NR UE should be able to receive and monitor the appropriate BW within the configured NR carrier. This non-contiguous sub-band design can be generalized to support other frequency partitioning scenarios within NR and other RATs and should consider flexibility for forward compatibility. The requirements on the size of the sub-bands including guard bands may depend on multiple factors such as UE RF capability and whether there are coexistence requirements which must be met within adjacent frequency regions (e.g. ACLR). However such requirements are not envisioned to be different compared to those for adjacent carriers in general or within a carrier which supports multiple numerologies multiplexed in the frequency domain.
While the NR carrier aggregation framework could be used to support a scenario as depicted in Figure 1, there are several disadvantages which should be considered further. Taking the LTE framework for NR CA and DC as a starting point implies semi-static (e.g. L2-based signalling) configuration and adaptation, which may be reasonable for the inter-band case due to the need for inter-frequency measurement and separate RF chains at the UE to cover a wide range of possible frequency bands above and below 6GHz. However, this approach is inefficient due to the required signalling overhead if there are a large number of sub-bands and also limits the flexibility in terms of dynamic scheduling at the network due to the delay between the time the UE receives the activation command and when the gNB can begin scheduling data. Instead NR should target timescales faster than LTE CA for operating within a single wider bandwidth NR carrier.

Proposal 1: NR should support flexible and efficient non-contiguous frequency allocations within a wider bandwidth CC at timescales faster than LTE carrier aggregation.
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Figure 1: Dynamic Frequency Partitioning of LTE and NR

3 Conclusion

In this contribution, we outlined our preferred design for non-contiguous frequency allocations within a wide bandwidth carrier.
Proposal 1: NR should support flexible and efficient non-contiguous frequency allocations within a wider bandwidth CC at timescales faster than LTE carrier aggregation.
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