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1	Introduction
RAN#102 approved a new RAN1-led Rel-19 SI on Ambient IoT solutions [1]. RAN1#116 discussed the Rapporteur’s work plan [2] and endorsed a TR skeleton [3].
This contribution discusses two aspects where we see a potential need for clarification of the SI scope.
[bookmark: _Ref178064866]2	Discussion
2.1	On feasibility assessment of RAN design targets
The RAN1-led Rel-19 SI was preceded by a RAN-plenary level Rel-18 SI which is documented in TR 38.848 [4]. TR 38.848 defines several ‘RAN design targets’ and ‘Required RAN functionalities’ for Ambient IoT. It also provides preliminary feasibility assessment for each RAN design target.
It is somewhat unclear from the SID for the RAN1-led Rel-19 SI to what extent a feasibility assessment should be carried out for the different RAN design targets defined in TR 38.848. From the SID [1], the work plan [2], and the TR skeleton [3] it seems clear that coverage (which is one of the ‘RAN design targets’) and coexistence (which is one of the ‘Required RAN functionalities’) will be studied, but after the first RAN1 meeting, we observe that the ambition level for the remaining RAN design targets seems to be lower. The table below summarizes our understanding of the status for feasibility assessment for each RAN design target.
Table 1: Status for feasibility assessment of RAN design targets
	RAN design target
	Status

	Device power consumption
	The SID [1] has an objective related to the RAN design targets for device power consumption and device complexity:
c) Identify basic blocks/components of possible Ambient IoT device architectures, taking into account state of the art implementations of low-power low-complexity devices which meet the RAN design target for power consumption and complexity. [RAN1]
The TR skeleton [3] has a section on device architectures (Clause 5), where we assume that some form of feasibility assessment of the RAN design targets for device power consumption and device complexity will be captured.

	Device complexity
	

	Coverage
	The SID [1] has objectives related to the RAN design target for coverage:
1. Conclude at least the following aspects of design targets left to WGs in Clause 5 (RAN design targets) of TR 38.848 [RAN1].
0. Clause 5.3: Applicable maximum distance target values(s)
0. […]
1. Define necessary further evaluation assumptions of deployment scenarios for coverage and coexistence evaluations [RAN1, RAN4]
1. […]
d) Define link budget calculation for coverage, including whether/how to model carrier wave from node(s) inside or outside the connectivity topology.
The TR skeleton [3] has a section on coverage evaluations (Clause 7), where feasibility assessment of the RAN design target for coverage can be captured.

	User experienced data rate
	Neither the SID [1], the work plan [2], nor the TR skeleton [3] mentions feasibility assessment of the RAN design targets for user experienced data rate, maximum message size, and moving speed of device.
However, perhaps it can be argued that the feasibility of these RAN design targets can be assessed to some extent as part of the coverage evaluation, and if this is the intention, it might be good to clarify this.

	Maximum message size
	

	Moving speed of device
	

	Latency
	The SID [1] has an objective related to refinement of the definition of the RAN design targets for latency and connection/device density:
a) Conclude at least the following aspects of design targets left to WGs in Clause 5 (RAN design targets) of TR 38.848 [RAN1].
· […]
· Clause 5.6: Refine the definition of latency suitable for use in RAN WGs
· Clause 5.8: 2D distribution of devices
However, neither the SID [1], the work plan [2], nor the TR skeleton [3] mentions actual feasibility assessment of the RAN design targets for latency and connection/device density.

	Connection/device density
	

	Positioning accuracy
	The SID [1] has objectives related to positioning:
Study of positioning in Rel-19 is RAN3-led, limited to functionalities which would have no, or minimal, specification impact (note: this does not imply any decision relating to WI creation).
Study the feasibility and required functionalities for proximity determination (coordination with SA3 is required for privacy aspects).
The TR skeleton [3] has a section on locating Ambient IoT devices (Clause 6.8) where feasibility assessment of the above aspects can be captured.
Since the SID [1] focuses on other use cases than positioning use cases (namely, the ‘indoor inventory’ and ‘indoor command’ use cases), the RAN design target for positioning accuracy can be expected to be down-prioritized compared to other RAN design targets.



As can be seen from the table, it seems especially unclear to what extent any feasibility assessment of the RAN design targets for latency and connection/device density will be carried out, and to what extent these two RAN design targets will be considered during the SI.
However, the SID [1] has the following note, which could potentially be interpreted to mean that the feasibility should be assessed for all RAN design targets:
	NOTE: Assessment performance of the design targets is within the study of feasibility and necessity of proposals in the following objectives, e.g. by inspection of reference implementations in the field, simulations, analytically.



Since these RAN design targets seem important in a study of Ambient IoT solutions (or solutions for any new RAT), there seems to be a need to clarify the ambition level expected by the RAN plenary when it comes to at least the two RAN design targets on latency and connection/device density.
Proposal 1 [bookmark: _Toc161084135]Clarify whether and to what extent the RAN1-led Rel-19 SI on Ambient IoT solutions should carry out feasibility assessment for the RAN design targets, especially the two RAN design targets for latency and connection/device density.
· [bookmark: _Toc161084136]A SID revision may be needed depending on the outcome of the RAN plenary discussion.

2.2	On transmission from device in DL or UL spectrum
The SID [1] for the new RAN1-led Rel-19 SI on Ambient IoT solutions includes the following statements:
	A. The overall objective shall be to study a harmonized air interface design with minimized differences (where necessary) for Ambient IoT to enable the following devices:
[…]
Transmission from Ambient IoT device (including backscattering when used) can occur at least in UL spectrum.
[…]
[bookmark: _Hlk161041754]NOTE: strive to minimize evaluation cases in RAN1.
[…]
For Topology 2, no difference in physical layer design from Topology 1.



After RAN#102, our understanding of the above statements in the SID was that the default case should be that Ambient IoT devices use UL spectrum for transmission, regardless of device types and topologies. However, several companies expressed a different understanding in RAN1#116. Now it is not so clear from the following RAN1#116 agreements to what extent the use of UL spectrum is supposed to be prioritized over the use of DL spectrum for transmission from Ambient IoT devices, and to what extent the solutions for the two topologies are allowed to differ.
	Agreement
For the case that D2R backscattering is transmitted in the same carrier as CW for D2R backscattering, and for topology 1, the following cases for CW transmission are studied.
· Case 1-1: CW is transmitted from inside the topology, transmitted in DL spectrum
· Case 1-2: CW is transmitted from inside the topology, transmitted in UL spectrum
· Case 1-4: CW is transmitted from outside the topology, transmitted in UL spectrum

Agreement
For the case that D2R backscattering is transmitted in the same carrier as CW for D2R backscattering, and for topology 2, the following cases for CW transmission are studied.
· Case 2-2: CW is transmitted from inside the topology (i.e., intermediate UE), transmitted in UL spectrum
· Case 2-3: CW is transmitted from outside the topology, transmitted in DL spectrum 
· Case 2-4: CW is transmitted from outside the topology, transmitted in UL spectrum




In the above agreements, ‘D2R’ means ‘device-to-reader’, and ‘R2D’ means ‘reader-to-device’, and ‘CW’ means (external) ‘carrier wave’.
Studying all combinations of cases will require a lot of time between and during meetings. In RAN#102, there was an ambition to limit the number of studied cases. It would be good to clarify whether RAN1 should really consider all these combinations of cases which in our view seem to deviate to some extent from the SID.
Proposal 2 [bookmark: _Toc161084137]Clarify the meaning of the SID statements “Transmission from Ambient IoT device (including backscattering when used) can occur at least in UL spectrum” and “For Topology 2, no difference in physical layer design from Topology 1”.
· [bookmark: _Toc161084138]Specifically, should transmission from Ambient IoT device in UL spectrum be considered as the baseline case, which is studied for all device types and topologies, while transmission from Ambient IoT device in DL spectrum can be studied as a potential optional case?
· [bookmark: _Toc161084139]A SID revision may be needed depending on the outcome of the RAN plenary discussion.

3	Conclusion
This contribution discusses two aspects where we see a potential need for clarification of the SI scope for the RAN1-led Rel-19 SI on Ambient IoT solutions. Based on the discussions in the previous sections, we make the following proposals:
Proposal 1	Clarify whether and to what extent the RAN1-led Rel-19 SI on Ambient IoT solutions should carry out feasibility assessment for the RAN design targets, especially the two RAN design targets for latency and connection/device density.
· A SID revision may be needed depending on the outcome of the RAN plenary discussion.
Proposal 2	Clarify the meaning of the SID statements “Transmission from Ambient IoT device (including backscattering when used) can occur at least in UL spectrum” and “For Topology 2, no difference in physical layer design from Topology 1”.
· Specifically, should transmission from Ambient IoT device in UL spectrum be considered as the baseline case, which is studied for all device types and topologies, while transmission from Ambient IoT device in DL spectrum can be studied as a potential optional case?
· A SID revision may be needed depending on the outcome of the RAN plenary discussion.
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