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Abstract of the contribution: This paper compares the different solutions for the different redirect scenarios. It is further considered how frequent the different scenarios happen. Based on these considerations conclusions are proposed.
1. Introduction
This paper compares the three main approaches: 1) redirect via RAN, 2) "null-NRI"/"null-MMEGI" based redirection and 3) Redirect using handover for the different scenarios where redirect may be needed. The two redirects via RAN and the two handover based redirects are considered each as one solution for this high level comparison as the differences when comparing for the full set of scenarios are rather small.
Further there are some assumptions made as described under “discussion” to reduce the number of scenarios to a reasonable amount for this comparison.

Finally it is estimated how frequent each of the scenarios with redirect happens so that the evaluation can consider which of the scenarios are more important to be considered, especially with regard to performance or efficiency.
2. Comparison of solutions per redirect scenario
Assumptions:
· UE has only one PDN connection, is for dedicated CN with highest number of UEs (MTC) most likely, i.e. also most likely overall, and thereby reduces number of options to compare

· For the comparison it is assumed that a dedicated CN always includes a dedicated PGW

· A UE that was once in a dedicated CN keeps the PGW also when changing to non-DECOR

Table 1. comparison
	Area
	Redirect via RAN
	"null-NRI"/"null-MMEGI" based redirection
	Redirect using handover

	Attach with temp IDs from non-Décor or no temp IDs
	Signaling with a first default CN node and then redirect via RAN to a dedicated CN node

In summary: an extended Attach procedure involving two CN nodes.
	Attach procedure with a first default CN node. After connection release a subsequent TAU procedure with a dedicated CN node

In summary: An Attach procedure and a separate TAU procedure.
	Complete Attach with a first default CN node and initiating the modified HO procedure towards a dedicated CN node

In summary: an Attach procedure and a HO procedure.

	Attach with temp IDs from Décor
	Signaling with a first default CN node and then redirect via RAN to a dedicated CN node

In summary: an extended Attach procedure involving two CN nodes.
	With NRI/MMEC coordination always just a single attach.

With configuration of neighbor pools it just a single Attach besides for UEs coming from other than neighbor areas where it is like coming from non-DÉCOR as above.
	With NRI/MMEC coordination always just a single attach.

With configuration of neighbor pools it just a single Attach besides for UEs coming from other than neighbor areas where it is like coming from non-DÉCOR as above.

	TAU with temp IDs from non-Décor

PGW can be maintained
	TAU with a first default CN node and then redirect via RAN to a dedicated CN node

In summary: an extended TAU procedure involving two CN nodes.
	TAU procedure with a first default CN node. After connection release a subsequent TAU procedure with a dedicated CN node

In summary: two procedures.
	Complete TAU with a first default CN node and initiating the modified HO procedure towards a dedicated CN node

In summary: a TAU procedure and a HO procedure.

	TAU with temp IDs from non-Décor

PGW cannot be maintained
	Partial TAU with a first default CN node, detach with reattach required and then an Attach procedure with redirect via RAN to a dedicated CN node

In summary: a partial TAU and an extended Attach procedure involving two CN nodes.
	Partial TAU procedure with a first default CN node. After detach with reattach required a subsequent Attach procedure with a dedicated CN node

In summary: A partial TAU procedure and an Attach procedure.
	Partial TAU procedure with a first default CN node. After detach with reattach required Complete Attach with a first default CN node and initiating the modified HO procedure towards a dedicated CN node

In summary: an Attach procedure and a HO procedure.

	TAU with temp IDs from Décor within pool


	Just a normal RAU/TAU
	Just a normal RAU/TAU
	Just a normal RAU/TAU

	TAU with temp IDs from Décor pool
	Partial TAU with a first default CN node and then redirect via RAN to a dedicated CN node.

In summary: an extended TAU procedure involving two CN nodes and always involves the default CN.

This happens for every intra RAT intra DÉCOR pool change. And for every inter RAT RAU/TAU within the whole DÉCOR area.


	Just a normal RAU/TAU
	Just a normal RAU/TAU

	HO within DECOR


	Source side is configured only with target of same dedicated CN
	Source side is configured only with target of same dedicated CN
	Source side is configured only with target of same dedicated CN

	HO from non-DÉCOR to DÉCOR

PGW maintained
	Default node performs full HO and initiates load balancing TAU at S1 release, which exists only for 4G. Then load balancing partial TAU with default CN, which redirects to dedicated CN that performs a full TAU.

In summary: first normal HO. Then a partial TAU and after redirect a full normal inter CN node TAU.
	No description yet; default node accepts HO and allocates Null-MMEGI. The next TAU the UE performs with dedicated CN.

In summary: first normal HO that includes allocating a Null-MMEGI. And a subsequent normal inter CN node TAU.
	?

	HO from non-DÉCOR to DÉCOR

PGW not maintained
	Default node performs full HO and subsequently a detach with reattach required. It follows a full attach with default CN, which redirects to dedicated CN that performs subsequently a full TAU.

In summary: first normal HO. Then detach. Then a full attach and after redirect a full TAU.
	No description yet; default node accepts HO and allocates Null-MMEGI. Detaches UE with reattach required. The next Attach is with dedicated CN.

In summary: first normal HO that includes allocating a Null-MMEGI. Then detach. Subsequently a full Attach with dedicated core.
	?

	HSS initiated CN change

PGW cannot be maintained
	Current node at next occasion detaches UE with reattach required. Then partial Attach with default MME and redirect to dedicated MME with full attach.

In summary: first reattach required, then a partial and a first normal HO, at next occasion release with request for load balancing TAU. Then partial TAU and another TAU.
	Current node at next occasion reallocated GUTI and detaches UE with reattach required. Next is a full Attach with new dedicated MME.

In summary: first GUTI reallocation and reattach required, then a normal Attach with dedicated CN.
	?


3. Discussion of redirect scenarios
Here we consider with what frequency or what likelihood the different scenarios are expected to happen. Because the comparison may need to put more weight on most frequent scenarios or procedures as those may be expected to generate the heavier system load.

First it is considered how likely it is to have mobility between DECOR and non-DECOR areas. It may be assumed that this happens merely for a temporary phase when not all nodes are upgraded yet to support DECOR or when dedicated cores are deployed for a smaller number of users only. For comparison: let’s assume a dedicated CN for a few millions of MTC devices. How can this be deployed only in a part of the PLMN? This works only if those devices stay in the region where the dedicated CN is deployed, or, if not just regional, the default core in the rest of the PLMN needs to deploy extra capacity for serving those UEs. For the latter case it may be rather assumed that a dedicated CN is deployed everywhere. So the mobility between DECOR and non-DECOR should be much less frequent than mobility within DECOR.

From that we assume that redirect during moving from non-DECOR to DECOR is a less frequent scenario. The most frequent scenario that might need redirect is obviously idle mode mobility within a DECOR. HO within DECOR may be assumed as solved by only HO between nodes of the same CN.
As an event itself it is probably infrequent, but when HSS initiated redirection of UEs happens it likely affects a large number of UEs within a limited period of time. So that scenario may be considered as another one that needs to be efficiently handled.

So ordered by importance of being handled efficiently there are:
1) Idle mode mobility within DECOR,

2) HSS initiated redirection of a large number of UEs,

3) Idle mode mobility and Attach when coming from non-DECOR to DECOR,

4) HO from non-DECOR to DECOR.

3. Comparison and Proposal
Scenario 1) above can be assumed the most frequent one for a stable DECOR deployment. It may not be acceptable to involve in any TAU/RAU between nodes/pools of dedicated CNs two nodes and thereby always a node of the default CN. This unwanted behaviour can be even more frequent as it may happen for every iRAT change within DECOR. This heavy involvement of the default CN can only be avoided by configuring some information in the RAN’s NNSF. At least should the eNBs be configured with the MMEGIs of the neighbour MMEs/pools to keep the TAUs within DECOR on the MMEs of the respective CN only. And even more important as iRAT changes may cause more redirection needs the eNBs needs to be configured to route the mapped NRI properly. Unnecessary changes of combined 2G/3G/4G nodes should be also avoided during iRAT mobility.
The same configuration described above avoids also involving MMEs from other CNs when attaching after having detached from that pool or its neighbours. Thereby also a large number of (e.g. MTC) UEs that attach only for some data transfer and detach afterwards doesn’t need any redirect and also causes no load in other/default CN.

CN change due subscription change in HSS is the next scenario that requires efficient handling. Every proposed solution uses some reject/detach with reattach required. Afterwards with solution 3 the UE interacts directly the new dedicated CN. Other solutions are less efficient and interact with the default MME/CN first and change then to the dedicated CN by redirect, i.e. other solutions load the default CN also if the change is from one dedicated CN to another.
The remaining cases are Attach, RAU/TAU and HO with coming from non-DECOR. The functions of configuring neighbour MMEGIs and the redirect due to HSS data change by redirect with Null-MMEGI, when adopted following considerations above, can serve also these cases. Whether further optimisations for these less frequent cases are needed may be discussed.

The proposal in short:

1) The eNBs are at least configured to route MMEGI from neighbour MMEs/pools and are also configured with the mapped NRIs from same area and neighbour SGSN pools to avoid heavy involvement of the default CN during intra DECOR idle mode mobility procedures.
2) The CN change due to subscription with PGW change should be done by rejects enforcing reattach that uses the means from 1) to avoid involving default CN in those redirects, which is solution 3.
3) When 1) and 2) are adopted as above those can serve all cases. Whether further optimisation for less frequent cases is wanted may be discussed.
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