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1. 
Introduction

The current table for the RAN/CN functional split contains uncertainty regarding the location of functionality for “Downlink Duplication for Handover Support”.

The table in SRJ-050126 currently states:


RAN
CN
Comments

Downlink Duplication for HO support
FFS
FFS
If needed

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

2. 
Discussion

In order to provide high quality handover for (at least) voice calls, it will be useful to reduce the number of downlink packets that are lost during a handover. 

Hence it is likely that there will be benefits in providing the downlink data stream to both ‘old’ and ‘new’ cells during a handover attempt. 

One technique would be that the serving BTS site forwards the data to the target BTS site, however, this implies that data is tromboned on the last mile to the serving BTS site. This is likely to cause extra delay/jitter around the handover instant and this is undesirable. 

Note: 
the extra transmission load on the uplink from the BTS to the network may not be too serious an issue. This is because the network link to the BTS is frequently symmetric and the downlink is normally more loaded than the uplink.

Another technique would be that the (RAN or CN) network ‘anchor point’ bi-casts the data to the old and new cells. Such a mechanism may also be easier to apply to the bicasting of data at inter-RAT handover. However, this technique requires extra signalling to the ‘anchor point’ and requires the ‘anchor point’ to provide bi-casting functionality.

A separate factor to consider is that, for non-real time traffic, the old BTS probably has to forward unacknowledged/untransmitted packets to the target BTS following completion of the handover. This means that the inter-BTS signalling needs to support the forwarding of data packets – and the same functionality could be used earlier in the handover process for ‘bi-casting’.

The relationship with encryption is also worth considering. The forwarding of data packets from old BTS to new BTS means that tight synchronisation between a ‘anchor point’ based User Plane Encryption function and the radio interface is probably difficult to achieve. Conversely, bi-casting from an ‘anchor point’ would permit the data path to be split “above” the encryption function – thus permit tighter synchronisation of each encryption function with each BTS (and hence probably fewer bits of ‘encryption related overhead’ are sent on the radio interface).

3
Summary

Overall, the decision seems finely balanced, and other – yet to be identified - considerations may change Vodafone’s opinion.

Currently we have a very slight preference for the simplicity (but slightly lower quality and potential radio efficiency) provided by performing the data duplication within the BTS site.

If, alternatively, a non-BTS site location is chosen for this function, then, its position relative to the RAN-CN functional split depends upon the decision on how many layers of network nodes exist. With a non-BTS location, it is preferred to locate this function above the encryption function.

4
Proposals

It is proposed to agree proposal A in section 4.1, below. If this cannot be agreed, then it is proposed to agree on proposal B in section 4.2, below.

4.1 Proposal A

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


RAN
CN
Comments

Downlink Duplication for HO support
X

Implemented in the Base Station Site.

Forwarding of unacknowledged / untransmitted packets
X

Implemented in the Base Station Site.

4.2 Proposal B

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


RAN
CN
Comments

Downlink Duplication for HO support
Note A 
Note A 
It is agreed that, within the network, the Duplication function is performed inbetween the User Plane Encryption functionality and the Flow Based Charging functionality. 

Forwarding of unacknowledged / untransmitted packets
Note A
Note A
It is agreed that, within the network, this function is performed inbetween the User Plane Encryption functionality and the Flow Based Charging functionality.


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”.


















Page 3 of 1
3GPP


