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1. [bookmark: _Ref73829754]Introduction
[bookmark: Proposal_Pattern_Length]At RAN2#125bis, RAN2 discussed the supported CP and UP functions and made following conclusions:
Agreements 
1 RRC connection management is not supported.  FFS how the resource configuration is provided to the device (if needed based on RAN1 progress)
2 RRM L3 measurement reporting is not supported by Ambient IoT devices.
3 RAN2 assumes, AIoT devices are not required to support ASN.1 encoding/decoding.
4 Periodical System information and MIB are not supported by AIoT devices. This doesn’t preclude any RAN1 defined broadcast signals.   
5 RAN2 assumes that RRC layer is not necessary between the reader and the device.   RAN2 will continue to study the functionalities required and later discuss whether we will have: 1) a new AS protocol on top of A-IoT MAC layer; or 2) A-IoT MAC 

Agreement 
1 SDAP is not supported for UP protocol stack. 
2 PDCP layer is not needed.  FFS how to handle AS security (if needed pending SA3 dicsussion) and any other really needed functionalities.  
3 RLC layer is not needed.   FFS how to handle segmentation (if needed and depending on RAN1 design and upper layer packet size).  RAN2 considers segmentation and reassembly would add complexity, however further discussions are needed.  
4 No HARQ and RLC AM
5 FFS about the level of visibility required by the reader and what information is necessary for AS layer operations.  
6 RAN2 assumes that no per-packet QoS and no per-QoS flow is supported at AS level (for both UL/DL).  FFS how to handle the general QoS requirements from SA2
In this contribution, we continue the discussion on FFS points.
Discussion
0.1 Resource allocation
In last RAN2 meeting, RAN2 agreed that RRC connection management is not support, and RRC layer is not necessary. Then open issue is “FFS how the resource configuration is provided to the device (if needed based on RAN1 progress)”.
In cellular system, based on UE capability, RRC is used to configure physical layer parameters, e.g. frequency domain, time domain resources, reference signal, etc, and L2 parameters per radio bearer. 
Based on RAN1 discussion, type 1, type 2a and type 2b devices may be supported in Rel-19. The coverage may be different for different type of A-IoT devices. For instance, coverage of type 2 device should be larger than type 1 device, and therefore for type 1 device, Topology 2 may be needed in order to extend the coverage. However, considering that low cost, low complexity and low power are key metrics for A-IoT devices, there should not be huge difference among different type of devices from capability perspective. Therefore, capability-based resources allocation should be avoided. On other hand, RAN2 needs to consider how network can be aware of topology 1 or 2 should be used. 
Proposal 1: Capability based resource allocation is not supported. FFS how network determines the topology.
RAN1 also discussed the resources configuration for AIoT devices and made following conclusions:
	Agreement
Reference signals including at least DMRS, PTRS, CSI-RS/TRS, are not further studied for R2D.
Agreement
Reference signals including DMRS, PTRS, SRS, are not further studied for D2R
· Note: This doesn’t preclude the possibility to study preamble, midamble, postamble for different purposes, e.g. channel/interference estimation and/or proximity determination



RAN1 also discussed the scheduling-based resource allocation. 
	FL3
	Proposal 6.2-3a: Study necessary scheduling information for D2R transmission, at least including following: 
· Modulation 
· Coding scheme(s) and coding rate
· Whether/How to know the frequency domain resource, chip length 
· Whether/How to know the transmission timing
· FFS other necessary information



Based on RAN1 discussion, for A-IoT system design, a limited number of physical channels and signals would be preferred, which can help minimize the specification and implementation effort. This is critical for low cost and low power consumption A-IoT devices. 
Following this design principle, PDRCH and PRDCH may consist of control information and data packet, where control information can be used to carry scheduling information. Figure 1 illustrates one example of physical channel structure considered for A-IoT. 
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[bookmark: _Ref158321943]Figure 1. Example of physical channel structure for A-IoT
Proposal 2: Resource allocation can be done via physical layer or AIoT MAC layer, if needed. Wait for RAN1 progress/inputs on this.
0.2 Higher layer repetition
In order to improve the link coverage from the device to reader in A-IoT system design, it may be more beneficial to utilize repetition for PDRCH transmission. At the RAN1#116b meeting, it was agreed to study D2R transmission in the physical layer using repetition as following and left the discussion whether higher layer repetition is supported to RAN2.
	Agreement
Study D2R transmission in the physical layer using repetition
· Note: Discussions regarding higher-layer repetitions are up to RAN2.



Assuming physical layer-based repetition is sufficient to improve the link coverage, and HARQ/ARQ have been excluded from the SID. The upper layer based repetition does not seem needed. 
Proposal 3: Higher layer repetition is not supported for AIoT devices.
0.3 [bookmark: _Hlk165817687]Support of Proximity
RAN1 discussed how to support Proximity determination, and concluded that 
	PDRCH generation
Agreement
Reference signals including at least DMRS, PTRS, CSI-RS/TRS, are not further studied for R2D.
Agreement
Reference signals including DMRS, PTRS, SRS, are not further studied for D2R
· Note: This doesn’t preclude the possibility to study preamble, midamble, postamble for different purposes, e.g. channel/interference estimation and/or proximity determination
Agreement
Proximity determination based on device side measurements is not considered. 


Based on RAN1 conclusion, device-based measurements are not considered since there is no reference signals for R2D messages. Said this, RAN1 may still consider Reader based proximity (two options shown as below are still under discussion); however we do not see any RAN2 impact. 
	(High Priority) Proposal 2.3-3 (combined Proposal 2.3-1B Proposal 2.3-2B)
· For proximity determination, following two options are studied to determine whether the device is near the reader or not:
· Option 1: If reader receives response from the device, then device is determined as near
· Option 2: Device is determined to be near the reader based on measurements
Proximity determination based on device side measurements is not considered


Proposal 4: To confirm RAN1 conclusion that Device based proximity is not supported. Wait for RAN1 inputs on the support of reader-based Proximity.
0.4 Support of QoS
The QoS requirement for A-IoT use cases are:
· max data rate is below 5kbps
· max message size is below 1000bits
· delay requirement in second level
· no reliability requirement. 
In addition, there is no requirement for AIoT devices to support parallel session/procedure, i.e. only single flow is supported. Therefore, the QoS requirement for different Messages should be same and we do not see the reason to introduce per packet QoS management functions.
Proposal 5: AIoT devices only support single flow, i.e. no parallel session/procedure.
Proposal 6: Do not support per packet QoS.
0.5 Support of BSR
The issue is related to how to schedule the D2R message, and how the Reader is aware of the end of the D2R transmission. 
At the RAN1#116b meeting, RAN1 discussed the issue, and concluded that:
	Agreement
To determine or derive the end of PRDCH transmission, study at least following options:  
· Option 1: R2D postamble immediately follows the PRDCH to indicate the end of the PRDCH.       
· Option 2: Based on R2D control information.
Agreement
For the reader to acquire the end of PDRCH transmission, study at least following options:  
· Option 1: D2R postamble immediately follows the PDRCH
· Option 2: Based on control information



Similar to the determination of end of PRDCH transmission, miss detection of postamble may have adverse impact on the decoding performance, which may not be preferrable for system operation. In our view, Option 2, i.e., control information for the reader to acquire the end of PDRCH transmission can be prioritized for study for A-IoT system design. 
For Option 2, the following two alternatives may be considered, which depends on whether the control information is indicated in the R2D or D2R transmission: 
· Alternative 1: reader determines the payload size intended for D2R transmission by the A-IoT device.
· Alternative 2: reader lacks the knowledge of the payload size intended for D2R transmission by the A-IoT device.  
In Alternative 1, when a reader schedules the D2R data transmission from A-IoT devices, the length of data packet may be indicated in the control information for D2R scheduling. This mechanism may be similar to what was defined in NR, where UE may report BSR to allow gNB to make proper resource allocation decisions for D2R scheduling. In another scenario, reader may know the payload size of data packet from A-IoT devices based on specific A-IoT applications. For these cases, D2R data packet from A-IoT may immediately follow the preamble so that control information may not be needed in the physical channel structure. 
On the contrary, in Alternative 2, A-IoT device may include the transmission parameter in the control information associated with D2R data transmission, e.g., the length of data packet. In this regard, A-IoT device may not need to report BSR, which may be beneficial in term of simplified operation and reduced power consumption due to D2R transmission. This aspect is crucial for the development of A-IoT applications with extremely low power consumption and cost. When a reader intends to decode the D2R data packet, it needs to initially decode the control information to determine the length of the data packet and subsequently the data packet. In addition, the purpose of these options/alternatives is to let the Reader know the end of current D2R data transmission, i.e. the data length which is different from BSR concept (remaining data in the buffer). Therefore, data length is more suitable here compared to BSR.
[bookmark: _Hlk165901450]Proposal 7: For the reader to acquire the end of PDRCH transmission, Option 2-alternative 2 (which is based on control information and data length) are prioritized for study. BSR based approach is not needed.
1. Conclusion
Based on the discussion, we have following proposals:
Resource allocation
Proposal 1: Capability based resource allocation is not supported. FFS how network determines the topology.
Proposal 2: Resource allocation can be done via physical layer or AIoT MAC layer, if needed. Wait for RAN1 progress/inputs on this.

Higher layer repetition
Proposal 3: Higher layer repetition is not supported for AioT devices.

Support of Proximity
Proposal 4: To confirm RAN1 conclusion that Device based proximity is not supported. Wait for RAN1 inputs on the support of reader-based Proximity.

Support of QoS
Proposal 5: AioT devices only support single flow, i.e. no parallel session/procedure.
Proposal 6: Do not support per packet QoS.

Support of BSR
[bookmark: _Ref434066290]Proposal 7: For the reader to acquire the end of PDRCH transmission, Option 2-alternative 2 (which is based on control information and data length) are prioritized for study. BSR based approach is not needed.
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