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Introduction

In the observation of Rel-18 NR Duplex Evolution SI being completed in WGs, this contribution discusses our views for the potential Rel-19 WI scope for the duplex enhancements. 

Scoping for SBFD  
For semi-static SBFD

If Rel-19 would have a WI for duplex enhancement, the semi-static SBFD should be certainly a part of WI. One of the key questions is whether to support SBFD from UE perspective for RRC_Connected state only or regardless of RRC state.  During the Rel-18 SI, SBFD operation for a UE in RRC_Connected state is studied more thoroughly than that in RRC_IDLE/Inactive states. For the latter case, the TR in [1] states that

	If random access is allowed in SBFD symbols for SBFD-aware UEs, it may potentially reduce the random access latency, reduce the PRACH collision probability and/or improve the coverage of PRACH and Msg3. These aspects were not fully evaluated in RAN1.
PRACH and Msg3 transmissions in UL subband in SBFD symbols may cause UE-to-UE CLI. The system performance impact is not evaluated in RAN1.
Specification impact is expected to allow random access in SBFD symbols at least for PRACH and Msg3 transmissions in symbols configured as DL in TDD-UL-DL-ConfigCommon.


According to the above TR statements which use a weak tone of “may potentially”, the benefit to support random access in SBFD symbol is unclear or remains unjustified in our view. 

The reductions of random access latency and PRACH collision probability would depend on the amount of PRACH resources allocated in the SBFD symbols and condition of whether the PRACH attempts can be transmitted individually from both SBFD symbols and non-SBFD symbols (i.e., legacy PRACH attempt). Given the UL subband in DL symbols should not be excessively large in order to avoid significantly negative impacts to the DL performance, there can be a resource competition in the UL subband between PRACH and other UL channels/signals. The benefits on PRACH performance (i.e., latency and collision probability) should not be assessed independently from those on other UL channels/signals.     

The coverage improvement by allocating PRACH in the SBFD symbol could be limited because the UE-to-UE CLI caused by such PRACH could in-turn put a cap back on the power ramp-up of PRACH attempts. So far there is no RAN1 study and conclusion that UE can raise the PRACH power in SBFD symbols as high as in non-SBFD symbols. 

Therefore, we propose to implement Rel-19 semi-static SBFD for UE in RRC_Connected state only, with the following objectives. 

SBFD configuration and related UL/DL resource allocation. 

DL/UL channel processing caused by not fully overlapping between DL-scheduled/UL-granted resources and the corresponding DL/UL subband, if agreed to be allowed. For example, TB size determination, resource mapping with rate matching and etc. 

Interference measurement and reporting.     

Proposal 1: Rel-19 Duplex WI specifies semi-static SBFD for UEs in RRC_Connected state only. The objectives for semi-static SBFD includes:

SBFD configuration, related UL/DL resource allocation and collision handling. 

DL/UL channel processing caused by not fully overlapping between DL-scheduled/UL-granted resources and the corresponding DL/UL subband, if agreed to be allowed, e.g., TB size determination, resource mapping with rate matching. 

Interference measurement and reporting.   

For dynamic SBFD

The SI TR made the following conclusions for dynamic SBFD: 

	Compared to semi-static SBFD, dynamic SBFD can better adapt to the UL/DL resource requirements based on UL/DL traffic loads.
Dynamic SBFD may increase gNB implementation complexity due to dynamic antenna/panels switching and filters/RF tuning, may incur loss of resources due to transition time, may increase inter-gNB CLI, may increase scheduling complexity, and can result in additional specification impact on top of semi-static SBFD

UE implementation complexity may be increased if the UE supports dynamic SBFD and dynamic SBFD may result in increased UE-to-UE CLI


This conclusion does not contain any performance advantages for dynamic SBFD. In fact, during the RAN1 study, the following evaluation results are observed: 

For indoor scenario (FR1) slot configurations {XXXXU}, in case of large packet size, dynamic SBFD Option 3 outperforms semi-static SBFD for low load level based on results from 2 sources.
For indoor scenario (FR1) slot configurations {XXXXX}, in case of large packet size, dynamic SBFD Option 3 outperforms semi-static SBFD based on results from 2 sources.
For other evaluation cases, the results from more than 1 source are conflict.    
where dynamic SBFD Option 3 means a SBFD symbol on a flexible symbol configured by TDD-UL-DL-ConfigCommon can be dynamically switched among three symbol status: {SBFD symbol with UL subband, legacy DL symbol, legacy UL symbol}. In other words, the performance gain by dynamic SBFD is not universal, but shown for the limited conditions with specific traffic pattern (e.g., large packet size) and SBFD handling with specific symbol type (e.g., flexible symbol). It is also notified in the SI study that the TDD flexible symbol is so far not a popularized deployment choice, which makes it hard to ensure performance advantage by evolving current NR TDD system to dynamic SBFD.   

Proposal 2: Rel-19 duplex scope does not include dynamic SBFD. 

Scoping for dynamic TDD
The Rel-18 study of dynamic/flexible TDD focuses on the CLI handling, including both gNB-to-gNB CLI and UE-to-UE CLI. Most of the CLI handling solutions can be applied to both SBFD and dynamic/flexible TDD.        

Proposal 3: The scope for dynamic/flexible TDD can be merged into interference handling under SBFD objectiveness.  
Conclusion

This contribution is concluded with following proposals. 

Proposal 1: Rel-19 Duplex WI specifies semi-static SBFD for UEs in RRC_Connected state only. The objectives for semi-static SBFD includes:

SBFD configuration, related UL/DL resource allocation and collision handling. 

DL/UL channel processing caused by not fully overlapping between DL-scheduled/UL-granted resources and the corresponding DL/UL subband, if agreed to be allowed, e.g., TB size determination, resource mapping with rate matching. 

Interference measurement and reporting.   

Proposal 2: Rel-19 duplex scope does not include dynamic SBFD. 

Proposal 3: The scope for dynamic/flexible TDD can be merged into interference handling under SBFD objectiveness.  
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