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Discussion
· Solution 1 has few errors in terms of mixup of M2 & M3 interfaces, propose to correct them.

· Currently interface between MCE and eNBs are defined by RAN and both standalone and colocated MCE/eNB are supported.  Added in the evaluation that Inter PLMN stand alone MCE deployment adds administrative complexity and cost to the operators.
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For the case of using MBSFN within each PLMN:

Geo area1 covered by PLMN1 with F1 and F3, and PLMN2 with F2. MBMS TV services are broadcasted on F3 by PLMN1 EUTRAN:
1. PLMN2 subscriber consumes MBMS service on F3 by using the option 2 solution. i.e. UE Scenario 2

2. UE with no unicast subscription can consume MBMS service by using the 6.2 solution  with the receive only mode, i.e. UE Scenario 3

Geo area2 covered by PLMN2 with F2 and F3, and PLMN1 with F1. MBMS TV services are broadcasted on F3 by PLMN2 EUTRAN.
1. PLMN1 subscriber consumes MBMS service on F3 by using the option 2 solution. i.e. UE Scenario 2

2. UE with no unicast subscription can consume MBMS service by using the 6.2 solution  with the receive only mode, i.e. UE Scenario 3

Geo area3 covered by PLMN1 with F1, PLMN2 with F2, and MBMS TV services are broadcasted on F3 by SEN EUTRAN.
1. PLMN1/2 subscriber consumes MBMS service on F3 by using the option 2 solution. i.e. UE Scenario 2

2. UE with no unicast subscription can consume MBMS service by using the 6.2 solution  with the receive only mode, i.e. UE Scenario 3

How the MBSFN on F3 in Geo area1, Geo area2 and Geo area 3 should be constructed:

· If it is preferred that each operator should take care of the detail MBSFN (subframe allocation etc.) setup on its own, i.e. M3* interface is used between SEN MME and PLMN1/2 EUTRAN. The following example elaborates why it will lead to extensive administration complexity & cost otherwise
For example, PLMN1 or PLMN2 may have some sub-frames which can not be used by MBSFN operation due to the PLMN’s other feature deployment, e.g. coexistence with OTDOA. Then SEN MCE must be configured to only use the subframes which are both allowed for PLMN1 and PLMN2 to perform the MBMS Scheduling Information procedure. Any such kind of new MBSFN resource allocation constraint change in PLMN1 or PLMN2 need to get SEN MCE updated.

· The independent MBSFN setup does lose the possibility to setup cross PLMN MBSFN, and this will lead to some MBMS TV service coverage hole at the border between Geo area1,Geo area2 and Geo area3.
With the setup in the Figure 6.1.1-1, 3 separate MBSFNs on F3 may be setup to cover the whole broadcast areas, and this can be achieved with much radio resource allocation independent M3* interface between SEN MME and PLMN1 EUTRAN, PLMN2 EUTRAN and SEN EUTRAN. Of course, this may create some coverage gaps at the border between PLMN1, SEN or PLMN2, SEN MBSFNs.
Another alternative to consider is the Sm interface to be Inter-PLMN.

Update to Figure 6.1.1.1-1: is only to correct errors and no functional changes.
************ Proposed Changes to the TR 23.746*****************
6.1
Solution 1: Shared eMBMS network

Editor's note:
This clause contains a solution to one or more key issues for enhancements for TV service.
6.1.1
Description

Editor's note:
Include the Key issue # the solution is covering. Describe the solution. Sub-clause(s) may be added to capture details, procedural flow, etc.

This solution aims to cover Key issue #3 "Support of Shared eMBMS functions".

The solution proposes a common eMBMS network shared among participating PLMNs, denoted Shared eMBMS Network (SEN).
The SEN has the following properties:

-
The BM-SC and MBMS GW are shared among participating PLMNs.
-
The SEN provides the entry point of the data stream.



-
The BM-SC can provide full service layer functionality or act only in transparent mode for the case of eMBMS as transport only.
-
An MBMS service area may span across RAN nodes from different participating PLMNs.
-
RAN nodes (eNBs/MCEs) dedicated to MBMS bearer service may be deployed, in which case these nodes are part of the SEN. This deployment requires a shared MME function limited to the requirements of TS 23.246, 
There are different options regarding the deployment of MBSFN synchronization areas:

Option A: MBSFN synchronization spans across PLMNs.

Option B: MBSFN synchronization areas are per PLMN.
The following section describe these options in more detail.

6.1.1.1
SEN with MBSFN synchronization area spanning across different PLMNs (Option A).
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Figure 6.1.1.1-1: Network architecture for shared eMBMS Network with shared MCE
NOTE:
Reference point between Content Provider and 3GPP network is not in scope of this solution and is to be covered in a separate solution.
In Figure 6.1.1.1-1 the Shared eMBMS network (SEN) is depicted in yellow, leveraging current eMBMS network functionality: BM-SC, MBMS-GW, MCE and MME, and corresponding interfaces between network elements. 
In this scenario, the MBMS synchronization area spans across eNBs from different PLMNs. This is achieved by deploying standalone shared MCE(s). 




On the user plane path:

-
The MBMS-GW connects to E-UTRAN via the following reference points:

-
M1*: a reference point based on M1, between the SEN MBMS-GW and a participating PLMNs eNBs. In that respect, it is considered an inter-PLMN interface.

-
M1: as defined in TS 23.246 [3], if the E-UTRAN is also shared, i.e. if the RAN and CN of the shared eMBMS network is self-contained.

-
All eNBs from all participating PLMNs broadcast the eMBMS content in a shared spectrum (F3 in the example of Figure 6.1.1-1). This can be provided in RAN via SCell or Standalone Pcell.

Editor's note:
The RAN details on how eMBMS for TV is broadcasted. e.g. which channel is used, and whether it can be provided via SCell or Pcell needs to be corroborated with RAN WGs.

On the control plane path:

-
The MME is part of the shared eMBMS network (SEN) and needs to fulfil only the functions needed for MBMS and defined in TS 23.246 [3].

-
The MCE also belongs to the SEN.

-
The reference point between the MCE and MME in the SEN is M3, as defined in TS 36.300 [x].

-
If MBSFN is used across participating PLMNs, the sync protocol for MBSFN is also common across the participating PLMNs and controlled by the same MCE, as shown in Figure 6.1.1-1.
NOTE: This requires all eNBs contributing to the same MBSFN to belong to same MBMS synchronization area for cells with the same carrier frequency F3. 
-
The reference point between MCE and eNB is (applicable only in case of standalone MCE configuration):

-
M2*: a reference point based on M2, between the SEN MCE and participating PLMNs eNBs. In that respect, it is considered an inter-PLMN interface.

-
M2: as defined in TS 36.440 [4], if the eNB is also shared, if the RAN and CN of the shared eMBMS network is self-contained.
NOTE: The role and definition of M2/M2* interface is under RAN responsibility. 
6.1.1.2
SEN with MBSFN synchronization area within each PLMN (Option B).

There are two possible options for this type of deployment:

Option B1: Shared MME with inter-PLMN M3* reference point. 

Option B2: Inter-PLMN Sm* reference point
Option B1 is depicted in Figure 6.1.1.2-1. The Shared eMBMS network (SEN) is depicted in yellow, leveraging current eMBMS network functionality: BM-SC, MBMS-GW and MME, and corresponding interfaces between network elements. In this scenario, MBMS synchronization areas are contained within each PLMN, but the MME connecting to MCEs from different PLMNs is shared. 
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Figure 6.1.1-2: Option B1 Network architecture for shared eMBMS Network with common MME – Inter-PLMN M3*
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Figure 6.1.1-3: Option B2 Network architecture for shared eMBMS Network with inter-PLMN Sm*
NOTE:
Reference point between Content Provider and 3GPP network is not in scope of this solution and is to be covered in separate solution.

6.1.1.3
UE aspects

For case (a) in Key issue #3, all authorized devices regardless of the serving PLMN they use for unicast services can access the content provided from the shared eMBMS network. The broadcast content can also be potentially accessed by UEs with no subscription as long as they are configured to operate in "Receive Only Mode" or "Receive Only Mode with independent unicast" (See Solution #2 in clause 6.2). In that case there is no service protection provided by BMSC.

For case (b) in Key issue #3, the content is limited to UEs with valid subscription to a participating PLMN, service protection may be enabled.

Different scenarios can be supported from the perspective of the UE:

UE Scenario 1:
The UE receives both unicast and broadcast service from same PLMN.

UE Scenario 2:
The UE receives broadcast eMBMS service only with no unicast service, i.e., the UE has no valid MNO subscription.

UE Scenario 3:
The UE receives unicast service from one serving PLMN's (e.g. the MNO for which it has unicast subscription), and receive eMBMS service through a different PLMN.

No MBMS reception report and file repair is required for any of these cases.

For UE Scenario 1, the UE follows the same procedures as currently defined in TS 23.246 [3] , i.e., the UE shall perform registration and be in EMM-REGISTERED. Service announcement, MBMS session start/stop procedures are as in TS 23.246 [3].

For UE Scenario 2, the UE acts in Receive Only mode as defined in Solution #2 in clause 6.2. The eNB indicates whether receive only mode is allowed via system information broadcast.

For UE Scenario 3, the UE performs registration with the PLMN for which it has unicast service (e.g. PLMN 1).

There are two possibilities:

Option 1:
The UE acts as Receive Only Mode with independent unicast as defined in Solution #2 in clause 6.2.

Option 2:
The eNBs from PLMN1 provide shared eMBMS frequency, PLMN for eMBMS, TMGI(s) in system information broadcast. The UE registers with PLMN 1, and stays in EMM-REGISTERED. The UE then acquires from the eNB of PLMN 1 all necessary information for eMBMS service provided from PLMN 2.

Editor's note:
How the UE deals with time offset between PLMN 1 cell (camped for unicast service) and PLMN 2 (for eMBMS broadcast service) is FFS.

6.1.2
Impacts on existing nodes and functionality
Editor's Note: Capture impacts on existing 3GPP nodes and Functional elements (e.g. UE, MME, eNB, S-GW, P-GW etc.).

In Network:

-
New inter-PLMN interfaces M1*, M2* (in case of shared MCE) , and M3* or Inter-PLMN Sm* in case MBMS network is different than Core network entities.
NOTE:
The external interface of the SEN BM-SC is to be covered in a separate solution.

In UE:

-
New acquisition procedure required depending on UE scenario.
6.1.3
Solution Evaluation

Editor's note:
Use this clause for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
Shared MBMS core network elements BM-SC, MBMS GW and MME allow for efficient set up of MBMS user services that span across different PLMNs. 
-
Provides a common interface for user plane data transfer via MBMS bearer(s).
-
Enables for different MBMS deployment agreements across PLMNs, e.g. different PLMNs provide MBMS broadcast in different areas, MBSFN across PLMNs, or use of shared eNBs/MCEs in certain areas, in a transparent manner to content provider. 
Regarding Option A: use of MBSFN across PLMNs with common MCE (Figure 6.1.1-1) using inter -PLMN M2* or Option B: use of inter-PLMN M3*or Inter-PLMN Sm* with MBMS synchronization areas are contained within each PLMN:
·  -
Inter PLMN M3 interface (i.e. M3* - Figure 6.1.1.2-1) or inter PLMN Sm interface (i.e. Sm* - Figure 6.1.1.2-2) Option B: 
· -
Feasible setup which does not require cross-PLMN radio resource alignment.
· -
It does not allow for potential capacity improvement by spanning MBSFN across eNBs from different PLMNs in same area.
· -
Inter-PLMN Sm interface most likely has less cross PLMN interface instances, especially for distributed MCE deployment. 
-
Inter PLMN M2 interface (Figure 6.1.1-1) Option A: 
· -
Enables Inter PLMN MBSFN setup, which increases capacity in areas where multiple participating PLMNs are deployed. This may be a means to meet the high demands implicit in realizing content delivery up to UHD resolution over eMBMS. 
· -
On the other hand, this creates extensive administration complexity & cost to setup and also requires standalone MCE deployment. Further, both PLMNs must use radio resources on the same radio carrier so that all eNBs contribute to the same MBSFN. 
· -
For example, PLMN1 or PLMN2 may have some sub-frames which can not be used by MBSFN operation due to the PLMN’s other feature deployment, e.g. coexistence with OTDOA. Then SEN MCE must be configured to only use the subframes which are both allowed for PLMN1 and PLMN2 to perform the MBMS Scheduling Information procedure. Any such kind of new MBSFN resource allocation constraint change in PLMN1 or PLMN2 need to get SEN MCE updated. Note, a broadcast area can be constructed with multiple MBSFNs. With the setup in the Figure 6.1.1-2, 3 separate MBSFNs on F3 may be setup to cover the whole broadcast areas, and this can be achieved with  radio resource allocation independent M3* interface between SEN MME and PLMN1 EUTRAN, PLMN2 EUTRAN and SEN EUTRAN. Of course, this may create some coverage gaps at the border between PLMN1,SEN or PLMN2,SEN MBSFNs. 
· -
If the carrier frequency F3 is dedicated to broadcast services common to all PLMNs, then the configuration impact is not as great.
�Moved to general description.





3GPP

SA WG2 TD


_1524819521.vsd
EUTRAN Uu


BM-SC


MBMS-GW


MME
(23.246)


eNB/MCE


S-GW


P-GW


eNB


M1*


SGi-mb


SGmb


Sm


S1-U


MME


S1-MME


S11


M1


eNB/MCE


S-GW


P-GW


S1-U


MME


S1-MME


S11


M1*


Shared eMBMS network element


PLMN 1 network element


PLMN 2 network element


F2


F3


F3


F3


F1


Content Provider


Shared broadcast


Unicast


MCE


M3


M2


Sm*


Sm*


M3


M3



_1524820304.vsd
EUTRAN Uu


BM-SC


MBMS-GW


MME
(23.246)


eNB


S-GW


P-GW


eNB


M1*


SGi-mb


SGmb


Sm


S1-U


MME


S1-MME


S11


M1


eNB


S-GW


P-GW


S1-U


MME


S1-MME


S11


M1*


Shared eMBMS network element


PLMN 1 network element


PLMN 2 network element


F2


F3


F3


F3


F1


Content Provider


Shared broadcast


Unicast


MCE


M3


M2


M2*


M2*



_1524476521.vsd
EUTRAN Uu


BM-SC


MBMS-GW


MME
(23.246)


eNB/MCE


S-GW


P-GW


eNB


M1*


SGi-mb


SGmb


Sm


S1-U


MME


S1-MME


S11


M1


eNB/MCE


S-GW


P-GW


S1-U


MME


S1-MME


S11


M1*


Shared eMBMS network element


PLMN 1 network element


PLMN 2 network element


F2


F3


F3


F3


F1


Content Provider


Shared broadcast


Unicast


MCE


M3


M2


M3*


M3*



