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1	Introduction
Random access in SBFD symbols is studied in RAN1. 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 #117 meeting (May. ’24), to support random access in SBFD symbols for RRC IDLE/INACTIVE mode were proposed and it was agreed as follows [2].
	Agreement
Support random access in SBFD symbols for UEs in RRC_IDLE/INACTIVE mode



In this paper, we provide the motivation of this topic and proceed as normative work item based on the agreement of previous WG meetings.
2	Discussion
There some motivations for considering both RRC IDLE/INACTIVE mode as well as RRC CONNECTED mode. 

A. Uplink Coverage extension 
The current NR PRACH design limits the maximum achievable cell range to 4.6km for mid-band TDD spectrum with 30kHz SCS regardless of how far distance can be supported by actual data and control channel link budget. Although NR has long preamble formats to support larger cell radius (up to 57km) [3], it cannot be used in mid-band TDD due to limited continuous time duration of uplink (e.g., 0.5ms in DDDSU pattern) 
Link budget analysis for UL 1Mbps QoS with typical antenna gain of each LTE/NR radio and antenna equipment in market shows the mid-band TDD NR with massive MIMO radio equipment has 3.1dB link budget advantage compared to the low-band FDD LTE. Also, FDD NR or potential all uplink SBFD operation for cell edge UE (e.g., UUUUU) increases the link budget gain over LTE to 7.3dB by utilizing increasing UL scheduling opportunities to relax the required UL RB & MCS to meet 1Mbps QoS. However, if initial random access is not supported in potential all uplink SBFD, uplink coverage is limited by PRACH coverage [3].


[Figure 1. Uplink coverage with SBFD and non-SBFD]
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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. The current NR PRACH design limits the maximum archivable cell range to 4.6km for mid-band TDD spectrum with DDDSU pattern and 30kHz SCS regardless of how far distance can be supported by actual data and control channel link budget.
Observation 2. According to link budget analysis [3], in LOS environment (ex. sea-side area), uplink coverage of mid-band NR TDD with potential all uplink SBFD is limited by PRACH coverage even though uplink data channel coverage can be extended.


B. Supporting for PRACH operation defined in 3GPP
For UE in RRC CONNECTED mode, gNB enables to trigger PRACH transmission to UE. For the case that triggered by gNB, gNB can predict the timing when the UE transmit msg1 and it makes CLI that caused by PRACH handling more easier. However, even UE in RRC CONNECTED mode, PRACH that is not triggered by gNB, such as RRC IDLE/INACTIVE, can be occurred as described in Figure 1. (ex. PRACH transmission due to SR max transmission) [5]. Considering special situation as above, gNB requires the same CLI handling operation as for UE in RRC IDLE/INACTIVE mode even UE in RRC CONNECTED mode.

[Figure 2. PRACH that is not triggered by gNB for RRC CONNECTED mode case]
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Observation 3. From the perspective of CLI handling for PRACH, gNB requires the same operation as UE in RRC IDLE/INACTIVE mode for UE in RRC CONNECTED mode. 

[bookmark: _Hlk527071819]3	Conclusions
In this contribution, we discussed the motivation for SBFD of random access in RRC IDLE/INACTIVE mode operation Rel-19 to proceed as normative work item. The following is proposed:
1. In order to extend uplink coverage in mid band TDD and support the operation defined in 3GPP specifications, we propose that PRACH in SBFD includes not only RRC CONNECTED mode but also RRC IDLE/INACITVE mode in normative work in R19.
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