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Abstract of the contribution: This contribution proposes an interim conclusion for KI#1 of FS_5GSAT_Ph4_ARC regarding the evaluation of different PDN connection types and other technical parts.
1	Discussion
In TR 23.700‑19, a total of thirteen candidate solutions are identified to support IMS voice calls over NB‑IoT NTN via GEO satellite connecting to the EPC, covering either pre‑established or on‑demand established dedicated bearers.
For the timing of dedicated bearer establishment:
· Based on S2‑2508341, multiple approaches to enhance IMS—including IP or non‑IP voice transmission, text‑based or binary‑based signaling simplification, and deployment with or without B2BUA—were evaluated. The measured call setup time (CST) in these cases ranges from 9.3 s to 15 s, all assuming on‑demand dedicated bearer establishment. Establishing the bearer involves three messages between the UE and RAN (two uplink, one downlink), and the estimated EPS bearer setup delay is about 2.5 s, accounting for approximately 17–27% of the total CST. Therefore, pre‑establishing the dedicated bearer during the Attach/PDN connection setup can significantly reduce the overall call setup time.
· Pre‑established dedicated bearer during attach or PDN connection establishment procedure does not occupy radio resources continuously, as resource utilization depends on actual data transmission and network scheduling. In the absence of IMS voice traffic, no Uu interface resources (e.g., PRBs) will be consumed at all. What’s more, under GEO scenario, for the majority time, the UE should stay in idle mode because the usable applications are miserably few due to limited data rate. During this time, the RRC connection and associated radio bearers are fully released. Upon re‑entering connected mode, the dedicated bearer is re‑established without causing any increase in call setup time.
· Dedicated bearer pre-establishment significantly reduces call setup time without occupying physical resources, with resource wastage avoidable by implementation.
· When the dedicated bearer is established only upon a user initiating an MO IMS call, its activation must be triggered by the IMS application through a cross‑layer mechanism within the UE—from the IMS client down to the NAS layer. In addition, this approach provides no optimization for MT calls, as the UE cannot anticipate incoming IMS sessions, and the dedicated bearer can only be established on demand.
Proposal 1: The dedicated bearer can be pre-established during attach or PDN connection establishment procedure.
In TR 23.700-19, 10 solutions are identified to enhance IMS for GEO NB-IoT NTN access, covering several different options regarding the PDN connection and IMS signaling optimization.
For IMS signalling, there are two main dimensions of classification: IMS signalling over IP and IMS signalling over non-IP, text-based simplification and binary-based simplification. These two dimensions are orthogonal and independent of other WG.
For the IMS signalling over IP and IMS signalling over non-IP:
· The size of the IP/UDP header is 28–48 bytes. Under a 2 kbps transmission rate, a single signaling message only incurs an additional delay of 0.112s or 0.192s. With simplified procedures, using non-IP packet would at most save 0.224s to 0.384s, which is negligible. However, it introduces significant system complexity.
· For IP-type PDN connections, the removal or insertion of specific fields should be handled by both the UE and P-GW, which would require modifications to the modem/application on the UE side and to the user plane processing module/protocol stack on the P-GW side.
· The default bearer established for IMS signalling may also be used to convey other types of data, such as DNS. As a result, the UE and P-GW must implement additional per-packet detection mechanisms to handle packets with different formats.
Proposal 2: IMS signalling shall be transported over IP packets.
For text-based simplification and binary-based simplification:
· Based on S2-2508234, the 𝐸𝐶𝑆𝑇𝑠𝑎𝑡𝑇𝑜𝑇𝑒𝑟𝑟, which considers state transition, transmission delay and propagation delay for IMS and EPS, is quite similar between text-based simplification (11.5–15s) and binary-based simplification (~14s). This indicates that from a latency perspective the performance gain of binary-based simplification is limited in GEO NB-IoT NTN scenarios.
· Binary-based simplification is designed to support limited IMS service. To support expanded services such as call-hold, multi-call, or additional services, the encoding needs continuous expansion. This approach has poor scalability and severely restricts service capabilities and flexibility.
· Binary-based simplification has significant implications for CT1, requiring the design of a new encoding scheme specifically for IMS over GEO. This poses a risk of not meeting the R20 timeline.
Proposal 3: The text-based simplification shall be adopted for IMS optimization.
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Editor's note:	Other interim conclusions for Key Issue#1 is FFS.
The following conclusions for Key Issue #1 Support of IMS voice call over NB-IoT via GEO satellite connecting to EPC are made:
-	The voice packets shall be transported over the NB-IoT (GEO) user plane, i.e. using DRB and S1-U.
-	The IMS signalling shall be transported over the NB-IoT (GEO) user plane, i.e. using DRB and S1-U.
-	A single PDN connection shall be used to transport both IMS signalling and IMS voice
-	The dedicated bearer can be pre-established during attach or PDN connection establishment procedure.
8.X	Interim Conclusions for Key Issue #2
The following interim conclusions for Key Issue #2: IMS enhancement for GEO NB-IoT NTN access are made:
-	IMS signalling shall be transported over IP packets.
-	The text-based simplification shall be adopted for IMS optimization.
* * * * End of change * * * *

