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1   Introduction
This contribution analyses the MMEC assignment in network sharing, the way to reuse GUMMEI List IE to support sharing network, and then analyses the necessity of further enhancement for HeNB behind HeNB GW (or RN).
2   Discussion
2.1   MMEC assignment in network sharing

The following descriptions were found in current specs about MMEC assignment:
	TS23.003:

The operator shall need to ensure that the MMEC is unique within the MME pool area and, if overlapping pool areas are in use, unique within the area of overlapping MME pools. 

NOTE:      In some network sharing cases it is required that the MMEC and NRI values are coordinated between the sharing operators, as described in 3GPP TS 23.251 [101]. In order to achieve CS/PS coordination in shared GERAN/UTRAN networks, the MMEC included in the GUTI can be set to identify the CS operator serving the UE.
TS23.251:

Within the shared network NRIs has to be coordinated between the operators at least due to following reasons:

-     to avoid redirection or CS/PS un-coordination when the non-supporting UE performs LA/RA update.

-     to achieve that correct UE answers to paging (TMSI/P-TMSI shall be unique within shared network).
-     to achieve that a non-supporting UE in visited PLMN will not change network due to LA/RA update or Detach/Attach function.

-     to achieve that non-supporting UE in visited PLMN remains CS/PS coordinated when the UE moves within shared network.


Observation 1: While a clear statement on how to assign NRI is present in the specifications, there is no clear statement concerning MMEC assignment for LTE network sharing cases.
For LTE, in order to achieve that correct UE answers to paging, the S-TMSI shall be unique within the shared network. To achieve this, the MMEC shall be uniquely assigned to each MME connected to the same eNB, namely the MMECs assigned to MMEs connected to the same eNB are unique. In network sharing, for each MME, different MMECs are assigned to different sharing operators. This will also allow the eNB to take overload actions on the basis of the S-TMSI signalled by the UE at RRCConnectionRequest.
Proposal1: Add the related MMEC assignment description in the spec for LTE network sharing.
Note: the related stage 2 CR is provided in [2].

2.2   Per GUMMEI overload function
During RAN3# 87bis meeting, it was agreed that “for the Overload Start, reuse existing GUMMEI list assuming all eNBs are Rel13 (this avoids the backwards compatibility issue)”. 

Based on this, we need to consider how to reuse existing GUMMEI List IE. As it was discussed in [1], there are two options to reuse GUMMEI List IE. Namely, upon receiving the GUMMEI List IE, the eNB can deduce the following:

· Option1: the MME is overloaded for the indicated GUMMEIs,  and the other GUMMEIs of the MME are not overloaded

· Option2: the MME is overloaded for the PLMNs which are included in the GUMMEI List IE.
Option1 is used by current HeNB behind HeNB GW and RN. In these cases the HeNB and the RN will consider that the GUMMEI of the MME is overloaded, i.e. per GUMMEI overload. There is no per PLMN overload concept. If Option2 is used in this RAN sharing WI, the HeNB behind HeNB GW and RN will not be able to distinguish the per GUMMEI overload and per PLMN overload. Hence it is proposed to reuse GUMMEI List IE to support per GUMMEI overload instead of per PLMN overload.

Proposal 2: in order to avoid the confusion of the received GUMMEI List IE by HeNB and RN, it is needed to reuse GUMMEI List IE to support per GUMMEI overload instead of per PLMN overload.
Note: the related stage 2 CR is provided in [2].
2.3   “All MME overload”, “per PLMN overload” and “per MME overload” for HeNB behind an HeNB GW (and RN)
After the discussion in previous meetings, it is still FFS whether any further enhancements are needed or not for: 

· Need to signal to HeNB behind HeNB GW (or RN) when all MMEs for a given PLMN are overloaded

· Need an indicator to distinguish MME overload and PLMN Overload for an HeNB behind an HeNB GW (or RN)
· In some implementation, the full list of “the valid GUMMEIs of the MMEs connecting to the HeNB GW/DeNB” is provided to the HeNB/RN during S1 setup procedure or OAM configuration:
“All MME overload”: if the full GUMMEI list is included in the S1 overload start message from HeNB GW /DeNB, the HeNB/RN is able to know that all the MMEs connecting to the HeNB GW are overloaded, and ACB can be triggered due to the fact that all MMEs are overloaded.
“Per PLMN overload”: if all the GUMMEIs of a particular PLMN were included in the overload start message, the HeNB/RN is able to know that all the MMEs connecting to the HeNB GW are overloaded for the particular PLMN, hence per PLMN ACB can be triggered.
“Per MME overload”: as the HeNB/RN is not able to know which GUMMEIs are related to a single MME, it is not possible to know of a per MME overload for both sharing case and non sharing case.
Observation 2: if the full list of “the valid GUMMEIs of the MMEs connecting to the HeNB GW/DeNB” is provided to the HeNB/RN, for sharing (GWCN, MOCN) cases, “all MME overload” and “per PLMN overload” can be supported by HeNB/RN. For non sharing case, “all MME overload” can be supported by HeNB/RN. HeNB/RN is always not able to know per MME overload. “Per GUMMEI overload” is always known by the HeNB/RN.
Table 1

	If the full list of valid GUMMEIs of the MMEs connecting to the HeNB GW/DeNB is provided to the HeNB/RN.

	
	GWCN
	MOCN
	Non sharing

	All MME overload
	Known by HeNB/RN
	Known by HeNB/RN
	Known by HeNB/RN 

	Per PLMN overload
	Known by HeNB/RN
	Known by RN and HeNB
	Not related.

	Per MME overload
	Not known by HeNB/RN
	Not known by HeNB/RN
	Not known by HeNB/RN

	Per GUMMEI overload
	Known by HeNB/RN
	Known by HeNB/RN
	Known by HeNB/RN


· In some other implementations, if the full list of “the valid GUMMEIs of the MMEs connecting to the HeNB GW/DeNB” is not provided to the HeNB/RN during S1 setup procedure or OAM configuration:
“All MME overload”:  even if the full GUMMEI list is included in the S1 overload start message from HeNB GW /DeNB, the HeNB/RN is not able to know that all the MMEs connecting to the HeNB GW are overload.
“Per PLMN overload”: even if all the GUMMEIs of a particular PLMN were included in the overload start message, the HeNB/RN is not able to know that all the MMEs connecting to the HeNB GW are overloaded for the particular PLMN.
“Per MME overload”: as the HeNB/RN is not able to know which GUMMEIs are related to a single MME, it is not able to know per MME overload.
Observation 3: for both sharing(GWCN, MOCN) and non sharing cases, if the full list of “the valid GUMMEIs of the MMEs connecting to the HeNB GW/DeNB” is not provided to the HeNB/RN, the HeNB/RN is not able to know “all MME overload”, “per PLMN overload”, and “per MME overload”. Only “per GUMMEI overload” is known by the HeNB/RN.

Table 2

	If the full list of valid GUMMEIs of the MMEs connecting to the HeNB GW/DeNB is NOT provided to the HeNB/RN.

	
	GWCN
	MOCN
	Non sharing

	All MME overload
	Not known by HeNB/RN
	Not known by HeNB/RN
	Not known by HeNB/RN

	Per PLMN overload
	Not known by HeNB/RN
	Not known by HeNB/RN
	Not related.

	Per MME overload
	Not known by HeNB/RN
	Not known by HeNB/RN
	Not known by HeNB/RN

	Per GUMMEI overload
	Known by HeNB/RN
	Known by HeNB/RN
	Known by HeNB/RN


As the status of HeNB/RN to support “all MME overload”, “per PLMN overload”, “per MME overload” and “per GUMMEI overload” are the same for sharing (GWCN, MOCN) and non sharing case, it is not needed to apply any further enhancement for HeNB/RN for sharing case.
Proposal3: it is not needed to apply any further enhancement for HeNB/RN for sharing case.
3   Conclusion / Proposals
This contribution analyses the MMEC assignment in network sharing, the way to reuse GUMMEI List IE to support sharing network, and then analyses the necessity of further enhancement for HeNB behind HeNB GW (or RN).
Based on the discussion about the MMEC assignment, and the way to reuse GUMMEI List IE to support sharing network, following proposals are achieved:
Proposal1: Add the related MMEC assignment description in the spec for LTE network sharing.
Proposal 2: in order to avoid the confusion of the received GUMMEI List IE by HeNB or RN, it is needed to reuse GUMMEI List IE to support per GUMMEI overload instead of per PLMN overload.
It is proposed to agree the corresponding stage 2 CR in [2], and stage3 CR in [3].

As the status of HeNB/RN to support “all MME overload”, “per PLMN overload”, “per MME overload” and “per GUMMEI overload” are the same for sharing (GWCN, MOCN) and non sharing case, it is proposed that:

Proposal3: it is not needed to apply any further enhancement for HeNB/RN for sharing case.
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