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1.	Introduction
For CP solution in NB-IOT, using PDCP for SRB1 results in 5 bytes header overhead for each packet, and thus should be avoided. To avoid PDCP for SRB1, there are two methods available, i.e. bypassing PDCP or using PDCP Transparent Mode. This document explains why PDCP TM is not preferable.

2.	Discussion
Basically, the PDCP entity performs three functions:
	-	security (integrity protection and ciphering)
	-	header compression
	-	reordering (and in-order delivery)
For DRBs, all three functions are applied, and, for SRBs, only security function is applied.
The PDCP header includes PDCP SN. The PDCP SN is used for security and reordering. If neither of security or reordering function is used, the PDCP SN is not used, and thus PDCP header is not needed.
For NB-IOT CP solution, the AS security is not applied to SRBs. Then, none of the PDCP functions are needed and no PDCP header is needed. It means that PDCP entity is not needed at all for CP solution SRBs. The issue is whether “null PDCP entity” is realized by “PDCP TM” or “bypassing PDCP”.
Let’s look at other L2 protocols.
In MAC, there is a “transparent MAC PDU”. The reason for introducing transparent MAC PDU is that since the MAC entity is configured per UE, a radio bearer cannot bypass the MAC entity. Thus, RAN2 introduced transparent MAC PDU for certain type of transport channels (such as PCH, BCH, DL-SCH including BCCH, SL-DCH and SL-BCH) whose size is aligned to a transport block.
In RLC, there is a “RLC transparent mode (TM)”. Different from MAC, the RLC entity is configured per RB. It means that a RB can bypass the RLC entity. Then, why did RAN2 introduce RLC TM?
The only reason RLC TM was introduced is that “buffering” is needed for a RB. Somewhere in L2 should store incoming packets, and it is done by RLC. Note that there are no SDU buffers in MAC or PHY (MAC HARQ buffer stores only 1 MAC PDU). With this reason, RAN2 introduced RLC TM, and the RLC specification clearly shows the “buffering” functions for RLC TM.

	
4.2.1.1	TM RLC entity
4.2.1.1.1	General
A TM RLC entity can be configured to deliver/receive RLC PDUs through the following logical channels:
-	BCCH, DL/UL CCCH, PCCH and SBCCH.



Figure 4.2.1.1.1-1: Model of two transparent mode peer entities




In PDCP, PDCP TM has not been introduced. The reason is that the PDCP entity is configured per RB same as RLC, and buffering is not needed because it is done by RLC. Hence, if a RB does not need PDCP functions, RAN2 has agreed to bypass the PDCP entity, as shown below.

	
[bookmark: _Toc438593590]4.4	Functions
The Packet Data Convergence Protocol supports the following functions:
-	header compression and decompression of IP data flows using the ROHC protocol;
-	transfer of data (user plane or control plane);
-	maintenance of PDCP SNs;
-	in-sequence delivery of upper layer PDUs at re-establishment of lower layers;
-	duplicate elimination of lower layer SDUs at re-establishment of lower layers for radio bearers mapped on RLC AM;
-	ciphering and deciphering of user plane data and control plane data; 
-	integrity protection and integrity verification of control plane data;
-	for RNs, integrity protection and integrity verification of user plane data;
-	timer based discard;
-	duplicate discarding;
-	for split bearers, routing and reordering.
PDCP uses the services provided by the RLC sublayer.
PDCP is used for SRBs, DRBs, and SLRBs mapped on DCCH, DTCH, and STCH type of logical channels. PDCP is not used for any other type of logical channels.




Therefore, we don’t see any valid reason to introduce a new mode in PDCP. If PDCP functions are not needed, we can simply make the RB bypass the PDCP entity. 
Proposal: For CP solution in NB-IOT, the SRBs bypass the PDCP entity.

3.	Proposal
In this document, we have explained that PDCP TM is not needed, and propose:
Proposal: For CP solution in NB-IOT, the SRBs bypass the PDCP entity.

We think the required change is quite small; add small clarification in PDCP is sufficient, as shown below.
	
PDCP is used for SRBs with security applied, DRBs, and SLRBs mapped on DCCH, DTCH, and STCH type of logical channels. PDCP is not used for any other type of logical channels.
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