Page 1



3GPP TSG-RAN WG4 Meeting #81
R4-1609505
Reno, America, 14 - 18 Nov. 2016
Source: 
CATT
Title: 
Discussion on ON/OFF time mask for NR
Agenda item:
11.5.2.1
Document for:
Approval
1. Introduction
In last RAN4 meeting, contributions [1][2] discussed TDD power ON/OFF timing budget and switching time period for NR but no consistent was achieved. This paper further discusses this issue and gives our TP proposal for TR 38.803.

2. Discussion
For TDD, there are two types of power switching, i.e. DL transmit power ON/OFF switching (i.e. UL transmit power OFF/ON switching) and DL transmit power OFF/ON switching (i.e. UL transmit power ON/OFF switching). In TDD-LTE radio frame, a special subframe including guard period was designed. The guard period is used for DL transmit power ON/OFF switching. It is analyzed in [1] of the factors deciding length of the two time periods. How to design the guard period should be decided in RAN1. RAN4 should decide the needed length for transmit power ON/OFF and OFF/ON switching.
There will be multiple numerologies for 5G NR in physical layer design, where shorter TTI and symbol length will be introduced, e.g. 8.93μs OFDM symbol length for 120kHz subcarrier space. More frequent UL/DL and DL/UL switching will be used especially for URLLC services. Longer guard period and more frequent switching will cost time-frequency source, and reduce the radio source efficiency. It is desired that the guard periods of UL to DL switching and DL to UL switching for TDD system could be as short as possible.

The needed switching time is decided by hardware performance of radio switching and PA for mm wave. With technical progresses, the hardware performances of radio switching and PA get rise. Shorter switching time period can be implemented comparing 20μs for UE and 17μs for eNB in TDD-LTE system. [TBD]μs for power ON/OFF switching and [TBD]μs for power OFF/ON switching for NR TDD system can be reached. Detail value will be investigated, and is desired to be provided by more radio hardware vendors.

3. Conclusion

We propose to adopt the below text proposal for TR 38.803 clause 5.
4. Reference
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5. Annex, TP for TR38.803
6.1.X
TDD power ON/OFF witching time
For TDD, there are two types of power switching, i.e. DL transmit power ON/OFF switching (i.e. UL transmit power OFF/ON switching) and DL transmit power OFF/ON switching (i.e. UL transmit power ON/OFF switching). In TDD-LTE radio frame, a special subframe including guard period was designed. The guard period is used for DL transmit power ON/OFF switching. It is analyzed in [1] of the factors deciding length of the two time periods. How to design the guard period should be decided in RAN1. RAN4 should decide the needed length for transmit power ON/OFF and OFF/ON switching.

There will be multiple numerologies for 5G NR in physical layer design, where shorter TTI and symbol length will be introduced, e.g. 8.93μs OFDM symbol length for 120kHz subcarrier space. More frequent UL/DL and DL/UL switching will be used especially for URLLC services. Longer guard period and more frequent switching will cost time-frequency source, and reduce the radio source efficiency. It is desired that the guard periods of UL to DL switching and DL to UL switching for TDD system could be as short as possible.

The needed switching time is decided by hardware performance of radio switching and PA for mm wave. With technical progresses, the hardware performances of radio switching and PA get rise. Shorter switching time period can be implemented comparing 20μs for UE and 17μs for eNB in TDD-LTE system. [TBD]μs for power ON/OFF switching and [TBD]μs for power OFF/ON switching for NR TDD system can be reached. Detail value will be investigated, and is desired to be provided by more radio hardware vendors.
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