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1	Introduction
[bookmark: _Hlk94878371]R19 WI on sub-band full duplex is approved at the RAN#102 meeting. It includes several study objectives with corresponding checkpoints in RAN #104 (Jun. ’24), especially random access in SBFD [1]
	· Specify SBFD operation to support random access in SBFD symbols by UEs in RRC CONNECTED mode [RAN1, RAN2]
· Study and specify, if justified, SBFD operation to UE in RRC_IDLE/INACTIVE mode for random access [RAN1, RAN2]
· RAN#104 to check whether to proceed normative work


 
In RAN1 #116 meeting (Feb. ’24) and RAN1 #116-bis (Apr. ’24), some enhancements to support random access in SBFD symbols for RRC IDLE/INACTIVE mode were proposed and it was decided that whether to support random access in SBFD symbols for RRC IDLE/INACTIVE mode would be discussed in RAN1 #117 meeting [2].
	Almost all the companies support to specify random access for idle/inactive UEs. Considering the situation, moderator suggests initial proposal 2-1-1.
Initial proposal 2-1-1 (open):
Support random access in SBFD symbols for UEs in RRC_IDLE/INACTIVE mode. 



In this contribution, we discuss random access of SBFD aspects on RRC IDLE/INACTIVE mode operation. In order to proceed random access for RRC IDLE/INACTIVE mode, even considering some enhancements, we propose the necessity to include random access of RRC IDLE/INACTIVE mode.
[bookmark: _Ref178064866]2	Discussion
2.1	The necessity to include random access operation of SBFD in RRC IDLE/INACTIVE mode
Considering mid-band TDD 4:1 configuration (DDDSU), the current NR PRACH design limits the maximum achievable cell range to 4.6km with 30kHz SCS regardless of how far distance can be supported by actual data and control channel link budget [3]. Although NR has long preamble formats to support larger cell radius (up to 57km) but it cannot be used in mid-band TDD 4:1 configuration due to limited continuous time duration of uplink. Considering the case of SBFD to expand uplink coverage, it can be shown that simple link budget analysis with UL 1Mbps QoS (30km), PRACH in non-SBFD UL symbols (4.6km) and PRACH in SBFD UL symbols (57km) in Figure 1.  
As described in Figure1., Considering PRACH in non-SBFD symbols, long preamble format cannot be configured due to uplink time duration. Therefore, the effectiveness of SBFD to expand Uplink coverage is significantly reduced due to the PRACH coverage bottleneck. To improve UL coverage expansion performance by SBFD operation, PRACH in RRC IDLE/INACTIVE mode should be supported. 
[Figure 1. Uplink coverage with SBFD and non-SBFD]
[image: 텍스트, 도표, 라인, 평행이(가) 표시된 사진

자동 생성된 설명]
*Link budget of UL 1Mbps QoS is assumed that 64TRx in 3.5GHz FDD configuration and the coverage is the result of converting the MAPL result to distance according to ITU-R P.1546-6 [4]

Observation 1. If PRACH in RRC IDLE/INACTIVE is not allowed in SBFD symbols, Uplink coverage is limited by PRACH coverage, which is decreased the coverage improvement of SBFD operation.

In RAN1# 116 and RAN1 #116-bis meeting, some enhancement techniques for SBFD of random access were proposed and discussed. Due to discussions on many techniques, proposal for SBFD of random access for RRC IDLE/INACTIVE mode was not agreed. In perspective of operator’s view, although discussion of enhancement techniques are important, supporting the basic operation of SBFD of random access in RRC IDLE/INACTIVE mode has higher priority. Considering both SA and NSA commercial services, if SBFD of random access in RRC IDEL/INACTIVE mode would not be included in Rel-19 WI scope as normative work. from the operator's perspective, the factors of necessity to service SBFD on commercial networks are reduced. In order to successfully commercialize of SBFD, we propose that basic operations such as SBFD random access in RRC IDLE/INACTIVE mode should be included in Rel-19 WI scope as normative work first, and further discussions be conducted on enhancement technologies that require more time for discussion.
Observation 2. From the perspective of operator’s view, supporting the basic operation of SBFD of random access in RRC IDLE/INACTIVE mode has higher priority than enhancement techniques to improve performance.

3 Conclusion
Based on the discussion in the previous sections we propose the following:
Observation 1. If PRACH in RRC IDLE/INACTIVE is not allowed in SBFD symbols, Uplink coverage is limited by PRACH coverage, which is decreased the coverage improvement of SBFD operation
Observation 2. From the perspective of operator’s view, supporting the basic operation of SBFD of random access in RRC IDLE/INACTIVE mode has higher priority than enhancement techniques to improve performance.

1. In order to successfully commercialize of SBFD in mid band TDD, we propose that basic operations such as SBFD random access in RRC IDLE/INACTIVE mode should be included in Rel-19 WI scope as normative work, and then further discussions and studies be conducted on enhancement technologies.
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