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Introduction
This contribution is about how legacy UEs can be efficiently supported within a new channel bandwidth, if the proposed spectrum utilization prevents simultaneous
- PRB grid alignment between the new and the legacy channel bandwidth and
- channel raster alignments of each of the new and the legacy UE channel bandwidths.
Discussion
During the email discussion in RAN4#97-e [1], an issue how to support legacy UEs in a new channel bandwidth was raised.
If NRB=243 is used for 45 MHz (with 15 kHz SCS), legacy UEs need to be configured with a smaller number of PRBs within 45 MHz channel bandwidth. For example, NRB=216 can be utilized with 40 MHz channel bandwidth for such legacy UEs.
Since 216 is even and 243 is odd, there is no common 100 kHz channel raster for 40 MHz and 45 MHz channel bandwidths that can keep the same PRB grid among them. Thus, the PRB grid nesting does not work for these different channel bandwidths among new UE and legacy UE channel bandwidths.
This is troublesome for a gNB to support legacy UEs in a new, wider channel bandwidth. If the PRB grid alignment was broken, a separation of the two incompatible PRB grids in time or in frequency – somewhat similar as in the case of multiple numerologies – would be needed. This would increase the complexity and reduce the spectrum efficiency so that the advantage for a network to deploy a new channel bandwidth of 45 MHz instead of 2 adjacent carriers of 40 MHz and 5 MHz would be lost. Thus, the PRB alignment is needed for the new channel bandwidth of 45 MHz to provide an advantage.
Observation 1: The PRB grid alignment between new and legacy channel bandwidths is important.
One possible solution is to adjust the number of PRBs between new and legacy channel bandwidths, so that the grid alignment is maintained.
The largest channel bandwidth for legacy UEs with an odd number of PRBs at 15 kHz SCS is 25 MHz which would be substantially lower than the 40 MHz that are possible today. Hence the advantage that new UEs can get a channel bandwidth of 45 MHz without carrier aggregation would be offset by a substantial disadvantage for the legacy UEs' peak throughput.
One solution proposed during the email discussion [1] by Huawei was to configure NRB=215 for the legacy UEs, which is 1 PRB reduced from the maximum spectrum utilization for legacy UEs. However, it is not yet confirmed if such configurations are supported by all legacy UEs.
Another solution is to adjust the number of PRBs for 45 MHz, for example, NRB=242 for 45 MHz can be used instead of changing the legacy UE configuration.
Observation 2: The PRB grid alignment can be maintained by reducing the number of PRBs in either the legacy or the new channel bandwidth.
However, this solution will also reduce the spectrum utilization, though it is only 1 PRB. Furthermore, all MPR study may need to be revisited.
In order to maintain the maximum spectrum utilization, adjusting the channel raster is also a possible way to mitigate this issue. If all NR-ARFCN with 5 kHz granularity is supported, it is easy to achieve the PRB grid alignment between legacy and new UE channel bandwidths. From RRC point of view, NR-ARFCN is signaled for the Point A frequency which is already supporting 5 kHz granularity for FR1 bands below 3 GHz. Furthermore, TS 38.101-1 subclause 5.3.1 reads: “The placement of the UE channel bandwidth for each UE carrier is flexible but can only be completely within the BS channel bandwidth.” This indicates that the legacy UE channel bandwidth of 40 MHz need not be centred to a frequency on the 100 kHz channel raster when it is operated inside a 45 MHz wide channel, but can be placed as flexibly as a bandwidth part.
Observation 3: Applying a 5 kHz channel raster for the legacy UEs' channel bandwidth (similar to a bandwidth part) can also solve the PRB grid alignment.
Proposal 1: The UE support of all NR-ARFCN with 5 kHz granularity for FR1 bands with 100 kHz channel raster shall be assumed for a smaller UE channel bandwidth operating inside a wider channel bandwidth, and this understanding shall be clarified in TS 38.101-1, e.g. in the subclauses 5.3.1 and 5.4.2.3.
Conclusion
In this contribution, the channel bandwidth nesting of legacy UE channel bandwidth within the new channel bandwidth is discussed. For better spectrum utilization, it is proposed to enable all NR-ARFCN for FR1 bands for legacy UEs' smaller channel bandwidths operating inside a wider channel bandwidth and thus to provide the same flexibility as for a bandwidth part's frequency.
Observation 1: The PRB grid alignment between new and legacy channel bandwidths is important.
Observation 2: The PRB grid alignment can be maintained by reducing the number of PRBs in either the legacy or the new channel bandwidth.
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