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Introduction
In RAN2#70, [1] was presented. The scheme basically replaces the outer UP/UDP/GTP header with the TEID field and compresses the inner packet using existing ROCH profiles. There were questions about the complexity of the scheme. In this contribution, we address the complexity of the scheme.

In our view, the significant overhead reduction on the Un interface does justify the complexity.

Discussion
In [1], a scheme combining header stripping with ROHC was presented. The proposed scheme works as follows:

On the DL Un interface, the DeNB PDCP strips the outer IP/UDP/GTP header, compresses the inner IP packet using existing ROHC profiles. The DeNB then attaches the TEID to the compressed packet and send the resultant packet to the RN. When the packet is received at the RN, based on the TEID, the RN knows which UE this packet is for and the RN decompresses the inner packet using ROHC accordingly. Based on the TEID, the RN knows which Uu this packet should be routed to.
On the UL Un interface, the RN PDCP compresses the inner packet using existing ROHC profiles and then attaches the TEID to the packet and send the resultant packet to the DeNB. Based on the TEID, the RN knows which Un interface this packet is mapped onto. Based on the TEID, the DeNB knows which Uu flow the packet corresponds to.

Here we list the changes needed for the proposal:

1)  This proposal requires ROHC to be performed on a per TEID (or per Uu flow) basis on the Un interface. Since there can be more than one Uu flow mapped to a Un DRB, the Un PDCP will need to be able to compress the DL packets per TEID and be able to handle multiple ROHC instances per Un DRB (as opposed to only one ROHC instance per Uu DRB today).

2)  For simplicity, we propose header compression to be configured on a Un basis, similar to Uu PDCP header compression. i.e., a Un DRB either does header compression or not and if it does, it compresses all the Uu flows mapped to the Un DRB using the same ROHC profile. This also means all Uu traffic will be of the same kind (e.g., VoIP). This is similar to today’s Uu header compression where there is only one configured ROCH profile per DRB that’s being used at any time.
3)  Since the Un PDCP will need to process the TEID before decompressing the rest of the packet with ROHC, a new PDCP Data PDU format is needed

4)  Since each Un PDCP needs to deal with multiple ROHC instances (one per Uu flow), we need a new PDCP Control PDU to route the interspersed ROHC feedback packet to the correct ROHC instance.
5)  Since there are different kinds of GTP-U messages (e.g., G-PDU, End marker, etc.), the receiver needs to apply ROHC only on the G-PDU messages and forward all the other messages to the upper layers directly.
Detailed PDCP stage 3 changes are included in the Annex. Note that a lot of the changes are not extra procedures. For example, even without any compression on the outer header, the receiver will need to extract the TEID within GTP anyway to figure out how to route the packet. We just took those procedures and place them in the PDCP layer.
In our view, the significant overhead reduction on the Un interface does justify the complexity.
Proposal

Proposal 1: adopt the proposed scheme in principle to reduce the over-the-air overhead on the Un interface.
Reference

[1] RAN2#70, “Header Compression on the Un Interface” , Qualcomm Incorporated.

Annex

4.2.2
PDCP entities

The PDCP entities are located in the PDCP sublayer. Several PDCP entities may be defined for a UE. Each PDCP entity carrying user plane data may be configured to use header compression.

Each PDCP entity is carrying the data of one radio bearer. In this version of the specification, only the robust header compression protocol (ROHC), is supported. Every PDCP entity uses at most one ROHC instance, except in the case of Un DRB, every PDCP entity uses one ROHC instance per TEID mapped to the Un DRB.
A PDCP entity is associated either to the control plane or the user plane depending on which radio bearer it is carrying data for.
[...]
5.5
Header Compression and Decompression for Uu PDCP
This subclause describes the header compression and decompression procedures when the PDCP is used for a Uu DRB.
 [...]
5.9
Header Compression and Decompression for Un DRB
This subclause describes the header compression and decompression procedures when the PDCP is used for a Un DRB.
5.9.1
Supported header compression protocols and profiles

The header compression protocol is based on the Robust Header Compression (ROHC) framework [7] and the supported header compression protocols and rpofiles are the same as those specified in subcaluse 5.5.1.
5.9.2
Configuration of header compression

PDCP entities associated with DRBs can be configured by upper layers [3] to use header compression. If the PDCP entity associated with a DRB is configured to use header compression, each TEID associated with the DRB has a ROHC instance and header compression is performed on all the PDCP SDUs according to the ROHC instance they belong to.
5.9.3
Protocol parameters

The protocols parameters used are the same as those specified in subclause 5.5.3. Each ROHC instance associated with a TEID has a set of protocol parameters associated with it.
5.9.4
Header compression

The header compression protocol generates two types of output packets:

-
compressed packets, each associated with one PDCP SDU

-
standalone packets not associated with a PDCP SDU, i.e. interspersed ROHC feedback packets

A compressed packet is associated with the same PDCP SN and COUNT value as the related PDCP SDU.

Interspersed ROHC feedback packets are not associated with a PDCP SDU. They are not associated with a PDCP SN and are not ciphered.
On a Un DRB, the PDCP SDU is comprised of an outer IP/UDP/GTP header followed by an inner IP packet. A PDCP SDU carrying aVoIP user packet is shown in Figure 5.9.4 as an exmaple.

[image: image1.emf]Voice Data IP UDP GTP IP UDP RTP

Outer

IP/UDP/GTP header

Inner IP packet


Figure 5.9.4 – An Example of PDCP SDU structure view

In the downlink, the DeNB shall perform the following procedures on each DL PDCP SDU:
-
extract the TEID value and Message Type value carried in the GTP header;
-
remove the outer IP/UDP/GTP header;

-
if the Message Type value is equal to 255, compress the inner part of the PDCP SDU based on the configured header compression parameters assocaited with this TEID;
-
include the TEID and the Message Type in the PDCP Data PDU.
In the uplink, the RN shall perform the following procedures to compress each UL PDCP SDU:
-

If the Message Type value is equal to 255, compress the PDCP SDU based on the configured header compression parameters assocaited with this TEID;
-
include the TEID and the Message Type in the PDCP Data PDU.
5.9.5
Header decompression

If header compression is configured by upper layers for PDCP entities associated with u-plane data the PDCP PDUs are de-compressed by the header compression protocol after performing deciphering as explained in the subclause 5.6.

In the downlink, the RN shall perform the following procedures to decompress a DL PDCP SDU:
-
If the Message Type value is equal to 255, decompress the Data part of the PDCP Data PDU based on the decompression context associated with the TEID included in the PDCP Data PDU.
In the uplink, the DeNB shall perform the following procedures to decompress a UL PDCP SDU:
-
If the Message Type value is equal to 255, decompress the Data part of the PDCP Data PDU based on the decompression context associated with the TEID included in the PDCP Data PDU;
[...]

6.2.3
User plane PDCP Data PDU with long PDCP SN (12 bits)

Figure 6.2.3.1 shows the format of the PDCP Data PDU when a 12 bit SN length is used. This format is applicable for PDCP Data PDUs carrying data from DRBs mapped on RLC AM or RLC UM.
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Figure 6.2.3.1: PDCP Data PDU format for DRBs using a 12 bit SN
Figure 6.2.3.2 shows the format of the PDCP Data PDU for Un DRB when a 12 bit SN length and header compression is used. This format is applicable for PDCP Data PDUs carrying data from DRBs mapped on RLC AM or RLC UM.
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Figure 6.2.3.2: PDCP Data PDU format for DRBs using a 12 bit SN (for Un DRB)
[...]

6.2.5
PDCP Control PDU for interspersed ROHC feedback packet
Figure 6.2.5.1 shows the format of the PDCP Control PDU carrying one interspersed ROHC feedback packet. This format is applicable for Uu DRBs mapped on RLC AM or RLC UM.
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Figure 6.2.5.1: PDCP Control PDU format for interspersed ROHC feedback packet
Figure 6.2.5.2 shows the format of the PDCP Control PDU carrying one interspersed ROHC feedback packet. This format is applicable for Un DRBs mapped on RLC AM or RLC UM.
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Figure 6.2.5.2: PDCP Control PDU format for interspersed ROHC feedback packet on Un DRB
[...]

6.3.8
PDU type

Length: 3 bits
Table 6.3.8.1: PDU type

	Bit
	Description

	000
	PDCP status report

	001
	Interspersed ROHC feedback packet

	010
	Interspersed ROHC feedback packet for Un DRB

	011-111
	reserved


[...]
6.3.12
GTP Message Type
Length: 2 bits
Table 6.3.12.1: GTP Message Type
	Bit
	GTP Message
	GTP Message Type Value

	00
	Echo Request
	1

	01
	Echo Response
	2

	10
	End Marker
	254

	11
	G-PDU
	255


6.3.13
TEID
Length: 32 bit

TEID field associated with the PDCP SDU.
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