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In RAN2#125bis meeting, RAN2 discussed User plane and control plane design for A-IOT. The following progress was made. 
Agreements from UP:
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
Agreements from CP:
7 RRC connection management is not supported.  FFS how the resource configuration is provided to the device (if needed based on RAN1 progress)
8 RRM L3 measurement reporting is not supported by Ambient IoT devices.
9 RAN2 assumes, AIoT devices are not required to support ASN.1 encoding/decoding.
10 Periodical System information and MIB are not supported by AIoT devices. This doesn’t preclude any RAN1 defined broadcast signals.   
11 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 

With the progress, we further discuss the FFS functionalities of PDCP, RLC and MAC layer. In addition, as per the discussion on paging and random access, some agreements may have impacts on User plane. We will take those relative issues into account. 
Discussion
Functionality 
In the first meeting, RAN2 concluded that the legacy SDAP, PDCP and RLC are not supported for A-IoT. However, some functionalities at legacy RLC and PDCP should be further checked. For MAC layer, RAN2 has not decided whether it is needed yet. To support the basic procedure of A-IoT, at least random access procedure as agreed in last meeting, the MAC layer is needed. 
Segmentation and reassembly 
The segmentation is introduced for the case that the data pending to transmitted is larger than the transmission resource in PHY as indicated. RAN2 considers segmentation and reassembly would add complexity to system as agreed in last meeting. So, the segmentation and reassembly should be considered unless we see the serious necessity. As to A-IoT, the maximum message size is 1000 bits based on TR 38.848. As to the maximum size of transport block is still under discussion in RAN1, RAN2 can not conclude whether the segmentation and reassembly are necessary. 
Proposal 1: RAN2 pending the discussion on segmentation and reassembly before RAN1 has progress on the supported size of transport block.
Reordering and in-order delivery
With the preliminary discussions for A-IoT, there is no subsequent data for inventory and command procedure. The reordering and in-order delivery function are not necessary for A-IoT.
Proposal 2: The reordering and in-order delivery function are not supported for A-IoT.
Repetition transmission/duplication 
RAN1 Agreement
Study D2R transmission in the physical layer using repetition
Note: Discussions regarding higher-layer repetitions are up to RAN2.
The motivation of supporting repetition is to improve the reliability. As RAN1 had agree to support repetition for D2R transmission in the physical layer. For R2D, it be left to gNB implementation to re-transmission. So, we don’t see the requriment to support repetition at high layer and PHY simultaneously.
Proposal 3: High layer repetition is not supported for A-IoT. 
The duplication is configured in DC or CA architecture to enhance the transmission reliability. For A-IoT, the DC or CA architecture will not be considered, and the duplication function is not feasible. 
Proposal 4: Duplication is not supported for A-IoT. 
Logical channel, Multiplexing, LCP
In A-IoT, the message types are limited, it makes no sense to distinguish the data or message with different logical channel. So, logical channel is not necessary to be considered in A-IoT. furthermore, the multiplexing and LCP function are not considered for A-IoT. 
Proposal 5: Logical channel is not considered for A-IoT. 
Proposal 6: Multiplexing and LCP function are not supported for A-IoT. 
QoS handling
In TR 38.848, the latency targets of Ambient IoT system which represents the QoS is given as:
	5.6	Latency
The one-way end-to-end maximum latency targets, as defined in TR 22.840, are:
-	Longer latency target: 10 seconds
-	Shorter latency target: 1 second
A use case is assigned to a latency target according to TR 22.840. RAN WGs can refine a definition of latency suitable for their work within the above.
NOTE:	The time for charging the Ambient IoT device storage (if present) is not included in the latency defined above. Time for energy harvesting, charging, etc. is regarded as an implementation issue only.
NOTE:	The one-way end-to-end maximum latency is assumed to also include query/triggering time.


Further in the revised WID [1], the latency targets are considered in RAN1 led evaluation assumptions. Up to now, RAN1 has not discussed whether the definition of latency needs to be refined. As for the one-way end-to-end maximum latency targets defined above, RAN1 may need to discuss the DL/UL data rates, the design of preamble, etc. But we have not found a clear work in RAN2 scope. Besides there has not been any other QoS requirements agreed by other WGs. To this end, RAN2 can assume all Ambient IoT services have same QoS requirements before the definition of latency is refined by RAN1 or other QoS requirements are agreed by other WGs.
Proposal 7: Before the definition of latency is refined by RAN1 or other QoS requirements are agreed by other WGs, RAN2 can assume all Ambient IoT services have same QoS requirements.
Resource Allocation
In RAN1#116bis meeting, it has been agreed that:
	RAN1 Agreement
· Study time-domain multiple access of D2R transmissions. Further details, including pros/cons, are FFS.
· Study frequency-domain multiple access of D2R transmissions, at least by utilizing a small frequency-shift in baseband. Further details, including pros/cons, are FFS.
· Whether code-domain multiple access is feasible and necessary for D2R transmissions for all devices is FFS.


It can be seen that both TDMA and FDMA of D2R transmissions are agreed to be studied by RAN1, while whether CDMA is feasible and necessary needs further discussion. To support above multiple access methods of D2R transmissions efficiently, the time-domain and/or frequency-domain and/or code-domain resources should be allocated in Ambient IoT system. Similar to NR, the wireless resources used in air interface between reader and A-IoT devices should be allocated by gNB. To be specific, the gNB-reader selects the R2D transmission resources and allocates the D2R transmission resources to A-IoT device(s) for topology 1. For topology 2, the gNB allocates both R2D and D2R transmission resources used between the intermediate UE and A-IoT device(s).
Proposal 8: Resource allocation is needed for both topology 1 and topology 2.
Proposal 9: For topology 1, the gNB-reader selects the R2D transmission resources and allocates the D2R transmission resources to A-IoT device(s). 
Proposal 10: For topology 2, the gNB allocates both R2D and D2R transmission resources used between the intermediate UE and A-IoT device(s).
Protocol stack 
With the above discussion, we draft the protocol stack for A-IoT as follows:


Figure.1 Protocol stack for A-IoT
Proposal 11: RAN2 is suggested to capture the protocol stack in following figure for A-IoT.
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Data PDU format
With exclude the SDAP, PDCP, RLC, only MAC can be considered for message or data transmission. As to the data type at MAC layer, the message and data can be contained in MAC CE like format in A-IoT MAC. The details of MAC CE like format can be further discussed.
Proposal 12: MAC CE like format can be considered for message and data transmission.
Conclusion 
According to the above discussion, the following observations and proposals are given:
Proposal 1: RAN2 pending the discussion on segmentation and reassembly before RAN1 has progress on the supported size of transport block.
Proposal 2: The reordering and in-order delivery function are not supported for A-IoT.
Proposal 3: High layer repetition is not supported for A-IoT. 
Proposal 4: Duplication is not supported for A-IoT. 
Proposal 5: Logical channel is not considered for A-IoT. 
Proposal 6: Multiplexing and LCP function are not supported for A-IoT. 
Proposal 7: Before the definition of latency is refined by RAN1 or other QoS requirements are agreed by other WGs, RAN2 can assume all Ambient IoT services have same QoS requirements.
Proposal 8: Resource allocation is needed for both topology 1 and topology 2.
Proposal 9: For topology 1, the gNB-reader selects the R2D transmission resources and allocates the D2R transmission resources to A-IoT device(s). 
Proposal 10: For topology 2, the gNB allocates both R2D and D2R transmission resources used between the intermediate UE and A-IoT device(s).
Proposal 11: RAN2 is suggested to capture the protocol stack in following figure for A-IoT.
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Proposal 12: MAC CE like format can be considered for message and data transmission.
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