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1.
Introduction
At RAN2#68bis meeting, it was proposed that the S1-AP (and X2-AP) messages be transmitted on DRB in Un interface [1]. This document discusses whether a DRB is suitable for S1-AP transmission.

2.
Analysis of PDCP functions
In LTE, PDCP serves three types of radio bearer; SRB, AM DRB (DRB mapped on RLC AM), and UM DRB (DRB mapped on RLC UM). The PDCP functions are applied differently depending on the type of RB. 
To send S1-AP messages in Un interface, one of RB type should be utilized. Then, which type of RB is suitable for S1-AP transmission should be discussed. 
Let’s call the RB used for S1-AP transmission as SDRB. Then, we think the SDRB has the following PDCP characteristics.
· Ciphering and Integrity Protection are applied

· Header Compression may or may not be applied (depending on RAN2 decision)
· Reordering (i.e. In-order Delivery and Duplicate Detection) is not applied

· At PDCP re-establishment, unconfirmed and untransmitted SDUs are discarded, received PDUs from RLC re-establishment are discarded, and state variables are reset
The following table summarizes the PDCP functions required for each type of RB, including SDRB.

	
	SRB
	AM DRB
	UM DRB
	SDRB

	Ciphering
	Applied
	Applied
	Applied
	Applied

	Integrity Protection
	Applied
	Not applied
	Not applied
	Applied

	Header Compression
	Not applied
	Applied
	Applied
	FFS

	Reordering
	Not applied
	Applied
	Not applied
	Not applied

	Unconfirmed SDU at Re-establishment
	Discard
	Retransmission
	N/A
	Discard (AM)
N/A (UM)

	Untransmitted SDU at Re-establishment
	Discard
	Transmission
	Transmission
	Discard

	PDU received from RLC re-establishment
	Discard
	Process
	Process
	Discard

	State variables at Re-establishment
	Reset
	Continue
	Reset
	Reset


As can be seen from the table, the SDRB is not just a small extension (i.e. just adding Integrity Protection) of DRB. There are lots of differences between DRB and SDRB. If we try to transmit S1-AP on DRB, then the following complexities are foreseen.
· At DRB establishment, the applicability of following functions should be indicated for each DRB.

· Integrity Protection

· Reordering

· SDU handling at re-establishment (Unconfirmed SDU, Untransmitted SDU, PDU received from RLC re-establishment)
· State variable handling at re-establishment

· Most of DRB procedures in PDCP need to be changed to support different functionalities.
· To support different functionalities, more “if” clauses should be added in the legacy procedure, which makes the spec. more complex.
· There would be no changes for “UL data transfer procedure”, but all other procedures need significant changes.

· DL data procedures for AM DRB (Section 5.1.2.1.2)
· DL data procedures for UM DRB (Section 5.1.2.1.3)
· UL data procedures for AM DRB at PDCP re-establishment (Section 5.2.1.1)
· UL data procedures for UM DRB at PDCP re-establishment (Section 5.2.1.2)

· DL data procedures for AM DRB at PDCP re-establishment (Section 5.2.2.1)

· DL data procedures for UM DRB at PDCP re-establishment (Section 5.2.2.2)

· Among the affected procedures, “DL data procedures for AM DRB” is too difficult to allow other variations in the procedure.

· New PDCP Data PDU formats should be defined to support Integrity Protection.
· Currently, we have two PDCP Data PDU formats for DRBs, one with 12bits PDCP SN and the other with 7bits PDCP SN.

· If the Integrity Protection is applied, 4-bytes MAC-I field should be attached to the end of the PDCP Data PDU. As the Integrity Protection is configurable function, whether to attach MAC-I depends on whether Integrity Protection is applied or not.
· Thus, introducing Integrity Protection for DRB results in making two new PDCP Data PDU formats for DRB.

Given the reasoning above, our conclusion is that DRB is not suitable for S1-AP transmission in Un interface. As the SRB has much commonality with the SDRB, we believe SRB is more suitable for S1-AP transmission.

To make S1-AP transmission on SRB, the only function need to be configured is Header Compression. It is easily incorporated into the legacy SRB related procedures by adding;

· For normal procedure, “perform header decompression (if configured)”, or

· For re-establishment procedure, “reset the header compression protocol (if configured)”
3.
Proposal
For S1-AP transmission in Un interface, we have shown that DRB is not the best choice, but the SRB is more suitable. Thus, we propose that;
Proposal1) S1-AP message is transmitted on SRB in Un interface

We think which type of RB is utilized is a modelling issue. But if RAN2 thinks that SRB should be used only for RRC message transmission, then we propose to define a new type of SRB-like RB (e.g. SDRB) for S1-AP transmission.
Proposal2) S1-AP message is transmitted on new type of SRB-like RB in Un interface
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