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1.	Introduction
In LTE, the TM RLC entity is used to deliver special RRC messages such as System Information Broadcast (BCCH), SRB0 (CCCH), and Paging (PCCH). In this case, PDCP layer is not used, and the RRC messages are delivered directly to the TM RLC entity. This principle is still applied to NR, i.e. the NR TM RLC entity is also only used for BCCH, CCCH, and PCCH.
In this paper, we’d like to trigger the discussion of using DRB over TM RLC for IIOT.

2.	Discussion
The TM RLC entity does not attach any RLC header to the RLC SDU, and thus segmentation or concatenation of the RLC SDU is not supported. It means that an RLC SDU should be exactly same as an RLC PDU. Due to this restriction, the TM RLC entity has been used only for the case when the RLC SDU size is fixed.
However, using RLC TM is beneficial in that it does not attach any RLC header. Note that for RLC UM or RLC AM, 1 to 3 bytes RLC header are attached, and 2 more bytes RLC header are attached if segmentation is performed. Removing such RLC header reduces consumed radio resource, and is beneficial especially for small size packet.
In Rel-16 IIOT, a mechanism to enhance the transmission reliability is considered by using more than two transmission paths. As the duplicated packets are transmitted over multiple paths, overhead reduction in each transmitted packet is important from the resource efficiently point of view.

Therefore, if the PDU size restriction can be overcome, it would be better to use TM RLC for the transmission of duplicated packets.
The good thing in NR is that the RLC concatenation is not supported and a MAC PDU is constructed by interleaving MAC subPDUs. As each RLC PDU is mapped to a MAC subPDU, there is no problem to parse each RLC PDU in the receiver side.
The out-of-order delivery from the TM RLC is also not a problem because PDCP anyway reorders the received PDCP PDUs. From the PDCP point of view, no special mechanism is required to support TM RLC.

The only thing the MAC entity needs to do is, by the LCP procedure, to request exact number of bytes that is equal to the size of RLC SDUs pending for transmission to the TM RLC entity. However, considering that the TSN traffic is “predictable” in terms of message size and transfer periodicity, it would not be difficult for the MAC entity to request the suitable size to the TM RLC entity. The following table shows the typical message size for motion control.
Table 5.3.2.1-1: Typical characteristics of motion control systems for three major applications
	Application
	# of sensors / actuators
	Typical message size
	Cycle time Tcycle
	Service area

	Printing Machine
	> 100
	20 byte
	< 2 ms
	100 m x 100 m x 30 m

	Machine Tool
	~ 20
	50 byte
	< 0.5 ms
	15 m x 15 m x 3 m

	Packaging Machine
	~ 50
	40 byte
	< 1 ms
	10 m x 5 m x 3 m



All in all, we don’t see any significant complexity to support TM RLC for data radio bearers. Rather, the use of TM DRB is well suited for IIOT in order to reduce overall overhead especially for multiplication.
Thus, we propose that RAN2 study the DRB over TM RLC for IIOT.
Proposal: Study Data Radio Bearer over TM RLC for IIOT.

3.	Proposal
In this paper, we explained complexity of using TM RLC for DRB in IIOT. We think the complexity could be overcome by predictable traffic pattern in IIOT, and propose following:
Proposal: Study Data Radio Bearer over TM RLC for IIOT.
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