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1. 
Introduction

The current table for the RAN/CN functional split contains uncertainty regarding the location of Soft Handover Combining / Macro Diversity Combining / Frame Selection functionality.

The table in SRJ-050126 currently states:


RAN
CN
Comments

Frame selection (if MDC is needed)
FFS
FFS
If needed

This document attempts to briefly analyse this issue and proposes a functional split that can hopefully be agreed.

2. 
Uplink Soft Handover Combining

Whether or not uplink SHO is needed, is currently being discussed in RAN 1. These investigations should determine whether the system is somewhat more “radio efficient” with U/L-SHO than without it, and/or, whether there could be some alternative techniques used. It is unclear at the moment whether or not the increased network complexity outweighs the radio efficiency improvements.

The utility of SHO for other, as yet non-3GPP, radio technologies is also unclear.

3.
R’99 Uplink SHO

The Iub interface carries the uplink data from the Node B to the RNC in AAL 2 ATM packets. These AAL 2 ATM packets do not normally contain exactly one IP packet. Associated with each AAL 2 packet are both defined quality metrics and a field that can be abused to carry proprietary quality metrics. See TS 25.427 sections 6.2.2.1, 6.2.4.5, and 6.2.4.7

When R’99 was specified, several vendors anticipated that the ‘proprietary quality metric’ field would be used extensively to enhance uplink SHO performance. However this does not seem to have happened.

Hence R’99 seems to work adequately with the defined quality metrics. These consist of single bit (per flow) “correct CRC” indication and an 8 bit field to indicate the Bit Error Rate.

4.
Changes for E-UTRA from R’99

One major anticipated change from R’99 to E-UTRA, is the anticipation that the packets sent uplink by the Base Station Site can consist of  “exactly one IP packet”
. This contrasts with R’99, where a 1500 byte uplink IP packet might get segmented across, say, 20 AAL 2 frames
 on the Iub link.

Another anticipated change is that AAL 2 is not need for the voice traffic.

This ability to send “whole IP packets” up from the BTS site to a SHO combiner can help to simplify the network design for SHO.

5.
Uplink SHO

As already described in Vodafone’s earlier contribution, SRJ-050017 (slides 20 and 21), GTP-U (or any other IP tunnelling protocol) could be enhanced to carry these complete IP packets from the Base Station Site to a remote SHO combiner.

Given the apparent lack of proprietary extensions to the Iub quality estimates, these extensions would just consist of:

a) the quality estimate/CRC for the user data packet, and

b) a timestamp or other form of packet numbering inserted by the BTS site (or UE) to permit the SHO unit to ‘combine’ the same (rather than different) packets. At the SHO combiner, the SHO just regards this information as an unstructured field (of, say 24 bits).

6.
RAT agnostic SHO

The methodology described in section 5 does not seem to be specific to any radio technology. The requirements seem to be that:

a) the BTS sends complete IP packets into the network;

b) the BTS (or UE) inserts timestamps/packet numbers into the tunnelling protocol header so that the SHO combiner can detect which packets to combine. (Note that the SHO combiner need not care that, say, E-UTRA uses timestamps while, say, “Wimax” uses packet numbers – because the combiner is not trying to combine a E-UTRA packet with a Wimax one.)

c) the SHO combiner performs a simple process to ‘combine’ packets (or it just selects the first good packet it receives) and send on.

7.
Location of SHO combiner

The above discussion indicates that there is nothing “E-UTRA specific” about the uplink SHO combining, and, given, that the techniques seem applicable to RATs other than E-UTRA, it seems feasible to place the Frame Selection Combining function on the CN side of the RAN-CN functional split.

Locating the SHO combiner function in the BTS site is a bad idea because it requires the user plane data to be tromboned onto the ‘downlink’ of the last mile transmission link to the ‘anchor BTS site’. 

8.
Proposals

It is proposed that proposal A in section 8.1, below is agreed. If this cannot be agreed, then it is proposed to agree on proposal B in section 8.2, below.

8.1 Proposal A

It is proposed to include the following updates to the RAN/CN functional split table contained in SRJ-050126.


RAN
CN
Comments

Frame selection (if MDC is needed)

X

It is FFS whether this functionality is needed. If specified, the implementation should be done in a RAT agnostic manner.

5.2 Proposal B

It is proposed to include the following updates to the RAN/CN functional split table contained in SRJ-050126.


RAN
CN
Comments

Frame selection (if MDC is needed)

Note A
Note A

It is FFS whether this functionality is needed. If specified, the implementation should be done in a RAT agnostic manner.

Note A: 
it is agreed that this feature is not implemented in the Base Station Site. Whether this is RAN or CN functionality depends upon whether, say, there is a “RAN anchor point plus a CN node”, or the “[RAN] anchor functions are incorporated into that CN node”.


















�  1500 bytes = 12000 bits. The high E-UTRA data rates and the placement of the HARQ in the BTS site permits the BTS to gather the whole IP packet before passing upwards. Eg 12000 bits at 1.2 Mbit/s takes 10 ms.


�  1500 bytes = 12000 bits. A 64 kbit/s uplink DCH handles 640 bits every 10 ms. ( Roughly, one full size IP packet would be split across 12000/640 = 18.75 AAL 2 packets.
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