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1   Introduction 
The last RAN3 meeting discussed several options ([3]) to support PMCH without any MBMS sessions. This contribution analyzes the issues and proposes a way forward.  
2   Detailed analysis 
2.1   Problem statement

RAN2 LS ([1]) described two scenarios, 

· Scenario 1: PMCH1 carries both MCCH and MTCHs. Later on, all the sessions on the PMCH1 are suspended. The PMCH1 still needs to transmit MCCH.

· Scenario 2: A MBSFN area has no any ongoing sessions. But, MBMS Counting Request needs to be sent. 

Last RAN3 meeting discussed Scenario 2 can be supported without the MBMS Scheduling Information procedure. So the Scenario 1 is the main case. We need to note that PMCH without MBMS sessions also apply to Session Stop. For example, there is only one PMCH configured in MBSFN and later on, all the sessions on the PMCH are stopped. The network still needs to transmit MCCH.
First of all, we should discuss the meaning of expression “PMCH carries MCCH” and how MCE configures MBSFN.  The expression “PMCH carries MCCH” means that subframes allocated for MCCH (as indicated by SIB13) and subframes allocated to PMCH (as indicated by MCCH) overlaps and in these overlapping subframes MCCH and MTCH of the PMCH can be multiplexed. The MCS used for the transmission in these subframes is given by MCCH configuration (as indicated by SIB13). Of course, it is desirable that the subframes of MCCH and PMCH overlaps because a) usually MCCH message does not occupy the entire transport block and thus the unused space can be used for MTCH, and b) UE is not required to monitor different sets of subframes for MCCH and PMCH, which otherwise would mean more RX and decoding by UE with negative impacts on power consumptions. Furthermore, it is possible that the subframes of MCCH do not overlap with any PMCH. This occurs when the last subframe of the last PMCH in the PMCH list is not the last subframe of the common subframe allocation and MCCH happens to be configured in the subframes beyond the last subframe of the last PMCH. Obviously, this is not desirable configuration. One can easily conclude that a presence of PMCH (i.e. non-empty PMCH list) is not required for the transmission/reception of MCCH.
Considering the actual deployment, when the MCE suspend all sessions of the PMCH that carry MCCH, the MCE can move the MBMS session from other PMCHs to the PMCH carrying MCCH or reconfigure other PMCH include also subframes of the PMCH that carry MCCH. One may argue that it is possible that all PMCHs of the MBSFN area (instead of a PMCH) does not have any session, thus the MCE will not be able to move the MBMS session to the PMCH carrying MCCH. But this is very rare. It is unusual that the operator has configured radio resource to be used for MBMS, but there is no MBMS session for the whole MBSFN area. Anyway in this situation, when there is no session for all PMCHs in a MBSFN area, the eNB may stop the PMCH carrying the MCCH because PMCH is not required for MCCH transmission. 
Observation 1: the PMCH without MBMS session also exists for session stop starting from Rel-9.
Observation 2: the RAN2 concern is only for the case when there is no MBMS session for all PMCHs of the MBSFN area, but this is rare and not a problem.

The RAN2 concern comes from the eNB behavior defined in TS36.443, which states

If PMCH configuration information for an existing PMCH is not contained in this message, the eNB should stop PMCH transmission for the PMCH.
However, this should not be interpreted to stop the MCCH which is multiplexed with MTCH on the MCH. Stage-2 and Stage-3 has clearly stated the MBMS Scheduling Information procedure is used to provide MCCH related information to the eNB. 
TS36.300:

---

15.8.2.3 MBMS Scheduling Information Provision Function 

The MBMS Scheduling Information Provision Function enables the MCE to configure MCCH content according to the expected or ongoing MBMS services.
15.8.3.3 MBMS Scheduling Information procedure 

The MBMS Scheduling Information procedure enables the MCE to update MCCH information whenever necessary. Typically, the MCE issues an MBMS Scheduling Information procedure before user data transmission for an announced MBMS service starts or after it has ended.
---
TS36.443:
---

8.4 MBMS Scheduling Information 

8.4.1 General 

The purpose of the MBMS Scheduling Information Procedure is to provide MCCH related information to the eNB.
---
Observation 3: Current MBMS Scheduling Information procedure is used to update MCCH information, with no intention to stop MCCH. There is no issue to support RAN2 scenarios. 
When all sessions of a MBSFN area are stopped or suspended, the MCE sends a MBMS Scheduling Information message including the MBSFN area ID, but without PMCH configuration for this MBSFN area. In this case, the eNB still needs to transmit the MCCH. The MBSFNAreaConfiguration message can contain an empty pmch-InfoList which is allowed by RAN2 TS36.331.

[image: image1.emf]
Current Stage-3 is unclear on the eNB behavior and the MCCH content for this case, so this needs to clarified. 

Proposal 1: clarify the eNB behavior and MCCH content when the eNB receive a MBMS Scheduling Information message without PMCH configuration for an existing MBSFN area. 
2.2   Existing PMCH 

Current TS36.443 requires the eNB to check whether the MBMS Scheduling Information message contains configuration for an existing PMCH. This may be very difficult or even not possible due to the following reasons:

· there is no PMCH ID like identity

· the PMCH configuration for a specific PMCH may be changed, so it is not possible to use the PMCH configuration content to determine whether the received PMCH configuration is for an existing PMCH or not. 
For example, the MCE initiates the 1st MBMS Scheduling Information procedure with following information:

· Entry 1 – let’s name it as PMCH#1
· Allocated Subframes End  = 10

· Modulation and Coding Scheme = 1
· MCH Scheduling Period = rf16

· MBMS Session List = {1, 2, 3}
· Entry 2 – let’s name it as PMCH#2
· Allocated Subframes End  = 20
· Modulation and Coding Scheme = 1
· MCH Scheduling Period = rf16

· MBMS Session List = {4}
· Entry 3 – let’s name it as PMCH#3
· Allocated Subframes End  = 30
· Modulation and Coding Scheme = 1
· MCH Scheduling Period = rf16

· MBMS Session List = {6}
Later, the MCE suspend MBMS Session 4 and 6, and resume MBMS session 8. The MCE initiates the 2nd MBMS Scheduling Information procedure with following information:

· Entry 1

· Allocated Subframes End  = 10

· Modulation and Coding Scheme = 1
· MCH Scheduling Period = rf16

· MBMS Session List = {1, 2, 3}
· Entry 2

· Allocated Subframes End  = 30
· Modulation and Coding Scheme = 1
· MCH Scheduling Period = rf16

· MBMS Session List = {8}
The eNB cannot know whether Entry 2 is for PMCH#2 or PMCH#3.  On the other hand, there is no need for eNB to perform the check. The eNB only needs to save the PMCH configuration, and use it to update the MCCH. The updated MCCH shall only contain the information as indicated by the last received MBMS Scheduling Information message.
Proposal 2: clarify that the eNB does not need to check whether the MBMS Scheduling Information message contain configuration for an existing PMCH. The eNB shall update the MCCH to only contain the information as indicated by the received PMCH Configuration Item IE 

3   Conclusion and Proposals
This contribution analyzed the PMCH transmission without any MBMS sessions. Our observations and proposals are:

· Observation 1: the PMCH without MBMS session also exists for session stop starting from Rel-9.
· Observation 2: the RAN2 concern is only for the case when there is no MBMS session for all PMCHs of the MBSFN area, but this is rare and not a problem.

· Observation 3: Current MBMS Scheduling Information procedure is used to update MCCH information, with no intention to stop MCCH. There is no issue to support RAN2 scenarios. 
· Proposal 1: clarify the eNB behavior and MCCH content when the eNB receive a MBMS Scheduling Information message without PMCH configuration for an existing MBSFN area. 

· Proposal 2: clarify that the eNB does not need to check whether the MBMS Scheduling Information message contain configuration for an existing PMCH. The eNB shall update the MCCH to only contain the information as indicated by the received PMCH Configuration Item IE 
The Stage-3 CR can be found in ([4])
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