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1. Introduction

There has been a considerable push for a separation of 3GPP and SAE anchor in the SA2 meeting #53. Also many companies feel that it is time to take a decision on the issue. 

Siemens had stated quite early their preferences and reasoning for it. In our opinion the topic is of utmost importance for the quality and success of the SAE architecture; it is therefore worth doing another, thorough cross-check of the arguments.  
2. Discussion: Arguments for and against Co-Location Revisited
2.1 Claimed Access Independence Gains With Anchor Separation
A main argument in [1] used in favour of anchor separation is that it would separate access dependent functionality from access independent one; enhancing the SAE system with further 3GPP or non-3GPP access technologies would impact only an insignificant part of it – herewith the SAE anchor is probably meant. 

We see a fundamental flaw in here: if this logic was true, then with the arrival of another access technology we would have to add another, separate anchor entity in the sequence, with another open interface between it and the other anchors – unless it fits exactly to an existing interface/reference point. But here the complete interface functionality has to be considered, i.e. mobility, AAA/security and QoS/policy/charging aspects. Another anchor means that another duplication of functionality would be produced (this aspect has been discussed already in [2]). 
Actually the separation of anchors does not lead to access agnosis as such, but to access specifity per separated anchor only – but this is not a real gain! It comes with the cost of an additonal interface (here S5b), and achieving commonality of this interface with another one (in this case S2) might lead to a degradation of its functionality – the limitations of (Proxy)-MIP are well documented. This, in turn, must be outweighed by yet another interface functionality (see the example of QoS via the PCRF protocol, in addition to [Proxy]-MIP in [3]). 
In our opinion the impact and amount of change for the integration of yet another access technology is not more if anchor functionality is co-located. And it could well be less, because several efforts are saved:

a) implementation and testing of duplicate functionality,

b) implementation and testing of the additional interface between the anchors, 
c) (separate) operation and maintenance of anchors and the additional interface.
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Figure 1: Example for protocol stack in 3GPP Anchor (if separated by open interface from SAE anchor based on Proxy-MIP)
Separation of mobility anchors requires a decision on the mobility protocol between them. In our case of potentially 3 mobility anchors the worst case would be to utilize three different ones, as shown in fig. 2 (upper part): (1) between eNodeB and LTE anchor, (2) between LTE anchor and 3GPP anchor and (3) between 3GPP anchor and SAE anchor. In this case on every anchor a protocol mapping, indicated by red/dotted circles in the graph, is necessary (on SAE anchor it is necessary in any case). 
If anchors are separated, the best option would be to use one unique protocol (in all other cases unnecessary overhead is produced - we may ignore some details like ciphering for the moment). This aspect is not covered in the proposal [1], but only the (Proxy)-MIP would avoid this overhead. On the other hand, it is known from the analysis of 3GPP IS HO that plain (Proxy)-MIP cannot fulfill the HO performance criteria for a 3GPP system. Therefore a better solution would be to utilize GTP (or an enhanced variant) – but then the claimed benefit of protocol commonality at the SAE anchor disappears completely.  
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Figure 2: Unfavourable (upper part) and favourable (lower part) protocol stack for separated anchors 

We conclude therefore that in any point of time there should not be more mobility anchors in the path than necessary. This is best accomplished by having them co-located, without open interfaces between them. The protocol state machines corresponding to anchor functionality currently not involved can “sleep” meanwhile. 
2.2 Latency

The disadvantage due to additional latency for separated anchors is mentioned to be small in [1]: “… an additional user plane element can only slightly increase latencies for UEs when using non-3GPP Access systems.” In our opinion the phrase “… when using …” must be substituted by “… when potentially using …”, meaning that this latency is always there, even if the user currently does not use non-3GPP access, but the system must be prepared for eventual later use. 

In the debate it was also argued that separated anchors would not cause much more latency as if an additional router was on the path.  But anyway, this is not our main concern: we think that the main latency drawback comes with mobility (handovers). Here it is not enough do process one more protocol layer in packets, but the full signaling must be performed between functional entities.
 2.3 Wrong Design Goal

We think that another main argument for separation of anchors, namely that it fits the needs for operators not utilizing eRAN, and UE’s not making use of mobility with I-WLAN/non-3GPP access NWs, is questionable. It means that the design is not made for the target system, but for a different goal. 

We are certain that for the migration phase vendors of SAE equipment will offer suitable products; with collocated anchors the functionality is dependent mainly on SW (of course, capacity considerations will determine also HW configuration). 
The internal scalability of SAE nodes, based on traffic mix, is equivalent to scaling by employing different NW nodes. This type of scalability is anyway the target of state-of-the art telecom platforms. The economy of scales would also work better for the co-located case: one node type can provide much of the common functionality, with smaller differences on the access specific part. 

2.4 Flexibility: Doing it the Other Way Round

The arguments of proponents for anchor separation state that standardizing the interface between anchors for the non-roaming case does not prevent co-location. It must be pointed out that, as previously shown, the separation of anchors bears inefficiencies for a majority of cases, and that a subsequent co-location of functional entities can remove these inefficiencies only partially. More precisely, if an additional interface is introduced (and this interface is based on a different protocol) the processing of packets has to go through the whole protocol stack. 
We suggest that the flexibility requested by some companies for deployments where the SAE features are not fully exploited may be accommodated easily, by utilizing those interfaces standardized anyway for the roaming case. Then probably also some inefficiencies will appear, but it is at least fair not to impose these onto SAE deployments which want to be in line with the final target deployment.

2.5 Anchor Co-location and Relay Mechanisms

If anchors are co-located, and thus the architecture is more flat, it may be argued that then relay functionality is needed, and that this causes also inefficiencies (see e.g. [4]).

If anchors are co-located their hierarchical arrangement is somehow hidden, which shows up again for the relay. E.g. for UPE relocation, the 3GPP anchor functionality in the node with co-located anchors actually implements the relay by preparing a HO from the “old” UPE (on a “reduced”, internal interface) to the “new” UPE (on a full, open interface). The advantage is that the same protocol as from UPE to eNodeB can be employed, and that control signaling is shortcut in the node. Note that the relay can be resolved (and thus the path optimized) later on in idle mode, in contrast to the case with separated anchors. The same holds with respect to SAE anchor, but the relay resolution would then be achieved by a reattachment.
3. Proposal

We propose to co-locate the 3GPP and the SAE anchors in the SAE non-roaming reference architecture. Deployments where these anchors are separate are still possible by utilizing the interfaces standardized for the roaming case appropriately. 
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