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1   Introduction 
RAN sharing is supported for MBMS. This contribution discusses the issues to support RAN sharing for MBMS and possible way forward. 
2   Detailed analysis 
2.1   Current MBMS
3GPP TS23.003 ([2]) defines 
·  a cell shall be able to belong to one or more MBMS Service Areas (SAs), and therefore is addressable by one or more MBMS SAIs. 
·  The MBMS SAI shall be a decimal number between 0 and 65,535 (inclusive). The value 0 has a special meaning; it shall denote the whole PLMN as the MBMS Service Area and it shall indicate to a receiving RNC/BSS/MCE that all cells reachable by that RNC/BSS/MCE shall be part of the MBMS Service Area.

· With the exception of the specific MBMS Service Area Identity with value 0, the MBMS Service Area Identity shall be unique within a PLMN and shall be defined in such a way that all the corresponding cells are MBMS capable. 
The MCE know the MBMS SAIs supported by the eNB’s cells during the M2 Setup procedure, and the eNB Configuration Update procedure. The MBMS SAI information saved in MCE may be used to route further MBMS Session Control signalling (i.e. MBMS Start/Update Req message). The MCE forwards the MBMS Session control signaling to the eNBs that support the MBMS SAIs as indicated in the MBMS Session control signalling.  

During the MBMS session start procedure, the MCE may pre-empt ongoing MBMS services in order to establish the radio resource for the new MBMS service. 
The MBMS Session Start/Update Request message contains TMGI. The TMGI structure ([2]) is shown as below:
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Figure 15.2.1: Structure of TMGI

2.2   RAN sharing for MBMS

The below figure shows an example for RAN sharing for the centralized MCE architecture. (for simplicity reason, let’s assume 1-to-1 mapping between MBMS Service Area and MBSFN area)
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Figure 1 – RAN sharing for centralized MCE architecture

In current M2 interface, the eNB informs the MCE about its supported MBMS Service Area, but no PLMN information. The MCE does not know whether the eNB is shared and the PLMN IDs supported for each MBMS SAI. This causes some problem for RAN sharing. 
For example, when Operator C, i.e. MME3, initiates a MBMS Session Start Procedure with MBMS SAI 0, the MBMS Session Start Request message is sent to MCE1 with the intention to only forward the MBMS Session Start Request message to the shared eNBs, i.e. eNB4 and eNB5. MCE1 know the PLMN ID of this MBMS service from the TMGI, but MCE1 does not know eNB1-eNB3 are not shared. According to current Stage-2, MCE considers all eNBs are involved, thus incorrectly forward the MBMS Session Start Request message to the unshared eNBs, i.e. eNB1-eNB3. In case the new MBMS service has higher priority, the MCE1 may incorrectly pre-empt the ongoing MBMS services in the unshared eNBs, e.g. eNB1-eNB3. 


[image: image3.emf]eNB1

(Not shared)

eNB3

(Not shared)

eNB4

(shared for 

PLMN #2, #3) 

eNB5

(shared for 

PLMN #2, #3)

eNB11

(PLMN #3)

MCE1

MME2

(Operator B 

PLMN #2)

MME3

(Operator C 

PLMN #3)

MCE11

eNB2

(Not shared)

MBSFN Area#1 for Operator B

MBSFN Area#2 for Operator B

MBSFN Area#3 for Operator B, 

and also shared for Operator C

MBSFN Area#11 for 

Operator C

Operator B Operator C

M

B

M

S 

S

es

s

i

on

 

S

t

ar

t

 

R

e

q

MB

MS

 S

e

s

si

o

n

 S

t

ar

t 

R

e

q 

M

B

M

S

 

S

e

s

s

i

on

 

S

t

a

r

t

 

R

eq

 

M

B

M

S

 

S

e

s

s

i

o

n

 

S

t

a

r

t

 

R

e

q 

M

B

M

S

 

S

e

s

s

i

o

n

 

S

t

a

r

t

 

R

e

q

M

B

M

S

 

S

e

s

s

i

o

n

 

S

t

a

r

t

 

R

e

q


Fig 2: MBMS Session Start Req is sent to incorrect eNBs
This issue also happens for other MBMS SAI. The operators may have coordination for the MBMS SAIs for the shared MBMS Service Area. The MBMS SAIs used by the non-shared eNB is configured by each operator. In above example, eNB1 (Operator B) and eNB11 (Operator C) may use same MBMS SAI, e.g. SAI#1. When MME3 initiates a MBMS Session Start procedure for SAI#1 (for eNB11) and SAI#4 (for eNB4 and eNB5), MME3 sends the MBMS Session Start Req message including SAI#1 and SAI#4 to MCE1 and MCE11. MCE1 will incorrectly forward the MBMS Session Start Req to eNB1. 
2.3   Possible solutions

One may argue to use separate MCEs to serve shared eNBs, and non-shared eNBs.  Figure 3 shows an example for MBMS system without RAN sharing. eNB3, eNB4 and eNB5 belong to MBSFN area #1. 
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Figure 3 – Without RAN sharing

Figure 4 shows an example for RAN sharing using separate MCE. Operator B uses MCE2 for eNB1-eNB3, and MCE1 for the shared eNB4 and eNB5. But this will destroy the existing MBSFN area #1, since eNB3 and eNB4 now connects to different MCE and one MBSFN area can only be controlled by one MCE in the centralized MCE architecture. 
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Figure 4 – With RAN sharing

Another solution is to add the PLMN ID information in the M2 Setup Request and eNB Configuration Request message. This is similar to S1 Setup Req and eNB Configuration Req that eNB indicates the supported PLMN ID for each TAC. Just like the TAC that the supported PLMNs for each TAC of an eNB could be different, it is possible that the supported PLMNs for each MBMS SAI of an eNB could also be different. With the PLMN information, the MCE can avoid sending the MBMS Session Start Req to unrelated eNBs by checking whether the eNB support the PLMN ID of the received TMGI. So it is proposed to inform the MCE about the supported PLMNs of the MBMS SAI via M2 Setup procedure, and M2 eNB Configuration Update procedure. 
Proposal 1: add the PLMN ID information in the M2 SETUP REQUEST message and ENB CONFIGURATION UPDATE message.  
Stage-2 text needs to be clarified that the all eNBs only mean those eNBs supporting the PLMN as indicated by the TMGI of the received MBMS Session Start Request message. 

Proposal 2: Update Stage-2 text for MBMS SAI 0.   

3   Conclusion and Proposals
This contribution analyzed the issues to support RAN sharing for MBMS. Our proposals are:
Proposal 1: add the PLMN ID information in the M2 SETUP REQUEST message and ENB CONFIGURATION UPDATE message.  

Proposal 2: Update Stage-2 text for MBMS SAI 0.   
The draft CRs can be found in [3] (Stage-2) and [4] (Stage-3).
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