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1   Introduction
The issue of PMCH transmission without any sessions has been discussed in RAN2 #87bis meeting[1], with an LS to RAN3[2]. They also presented two scenarios as follows.

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. 

In this contribution, some details of how to support this issue will be discussed. 
2   Discussion

2.1   Four cases of deleting all sessions on a PMCH

For scenario 1 in RAN2 LS, the different position of PMCH1 may lead to different result. There are 4 possible cases: 

· Case A: this PMCH is the unique one

· Case B: this PMCH is the first one

· Case C: this PMCH is in the middle of the PMCH list

· Case D: this PMCH is at the end of the PMCH list

The second scenario in the LS is the same as case A. 
All these four cases are illuminated in following figure 1.
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Fig.1 four cases of deleting all sessions on a PMCH

For case A, there is only one PMCH on which MCCH and MTCH(s) are transmitted. When all the sessions are stopped, the IE of ‘PMCH configuration Item IEs’ does not appear in the MBMS SCHEDULING INFORMATION, but the ‘subframes configuration List’ is still kept. From the eNB point of view, there are only some MBSFN subframes but the MCH does not exist. Because there is not any MCH, the MCCH subframe could not be regarded to belong to a MCH, if MCCH is transmitted continuously. This also applies to scenario 2 in the LS [2].

Observation 1: MCCH subframe is not be always regarded to belong to a MCH.

For case B, MCCH is mapped to the first MCH. If this MCH is not contained in the MBMS SCHEDULING INFORMATION because of the deletion of all the sessions, the corresponding IE of ‘PMCH Configuration’ shall not appear either. If the IE “Allocated Subframes end” of MCH 2 is not modified, the MCH2 (green one) shall be regarded as the first MCH in the PMCH list, and occupies all the MBSFN subframes of MCH1. If the MCCH subframe is still in the first position, it is located in the scope of MCH2, and to be transmitted as usually.

For case C, there are 3 MCHs and MCCH is located in the subframe of the middle MCH. If all the sessions in the MCH2 are stopped, all the parameters of MCH2 will not appear in the MBMS SCHEDULING INFORMATION, and eNB may regard that the MCCH subframe is occupied by the next MCH. As a result, the MCCH is mapped to MCH3 (yellow one).

In case D, MCCH is mapped on the last MCH. When all the sessions in MCH2 are stopped, MCH2 will be deleted from MBMS SCHEDULING INFORMATION, and MCCH shall be located in the subframe which does not belong to any MCH (alternative D1 in figure 3). This scenario is same as that in case A. Although MCE could modify the IE ‘Allocated Subframes End’ of MCH1 to include this MCCH subframe into MCH1 scope, the MCCH must be relocated to the beginning of MCH1at the same time, otherwise, the RAN2 rules will be challenged (alternative D2 in figure 3). So, the extra MCE configuration update procedure will be involved. 

Since the alternative D1 must be supported in case A, we have no reason to exclude the alternative D1. On the other side, whether to apply the alternative D2 is due to MCE implementation. 

If RAN2 would agree that MCCH can be fixed to the first MCH in the MCH list, case C and case D will be excluded. However, case A should be supported.

Observation 2: eNB stops all PMCH transmission does not mean stopping of MCCH transmission.
2.2   Analysis of 36.443

In the current 36.443, the MBMS scheduling information applies the PMCH configuration which includes at least ONE MBMS session, and this IE is mandatory. Figure 2 is the structure of this message. If there isn’t any session, MCE could not include the PMCH configuration information in MBMS SCHEDULING INFORMATION.
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Figure 2: the structure of MBMS SCHEDULING INFORMATION. However, according to the highlight sentence in figure 3, eNB shall stop the PMCH transmission if this PMCH configuration information does not exist in the M2 message. 
	8.4.2
Successful Operation
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Figure 8.4.2-1. MBMS Scheduling Information procedure. Successful operation.

The MCE initiates the procedure by sending the MBMS SCHEDULING INFORMATION message to the eNB. If PMCH configuration information is contained in this message, the eNB shall do PMCH transmission according to the PMCH configuration information. If PMCH configuration information for an existing PMCH is not contained in this message, the eNB should stop PMCH transmission for the PMCH. The eNB shall store the MBSFN Area Configuration Item IE, and apply the MCCH update from the modification period defined in the MCCH Update Time IE. The eNB shall schedule the MBMS services in the MCCH according to the order defined in the MBMS Session List per PMCH IE.




 Figure 3: the eNB action for a PMCH without any session

Observation 3: the current specification is not support PMCH transmission without any sessions.
	In order to satisfy the scenarios provided by RAN2, one alternative way is to add a new IE in the MBMS SCHEDULING INFORMATION RESPONSE message to indicate that PMCH can be transmitted without any session. But because we need to modify the specification from Rel-11 and considering the backward compatibility, a better way is just to change the description of this message and the example is as following highlighted in Green,8.4.2
Successful Operation
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Figure 8.4.2-1. MBMS Scheduling Information procedure. Successful operation.

The MCE initiates the procedure by sending the MBMS SCHEDULING INFORMATION message to the eNB. If PMCH configuration information is contained in this message, the eNB shall do PMCH transmission according to the PMCH configuration information. If PMCH configuration information for an existing PMCH is not contained in this message, the eNB should stop PMCH transmission for the PMCH except the PMCH on which the MCCH is transmitted, if any. The eNB shall always transmit MCCH on the subframe(s) indicated by MCE, and this transmission is not  influenced by the PMCH configuration information. The eNB shall store the MBSFN Area Configuration Item IE, and apply the MCCH update from the modification period defined in the MCCH Update Time IE. The eNB shall schedule the MBMS services in the MCCH according to the order defined in the MBMS Session List per PMCH IE.


The corresponding CRs are provided in R3-142675 and R3-142678. Besides, the corresponding LS is provided in R3-142677 as well.
Proposal 1: the corresponding CRs should be approved.
3   Conclusion

In this contribution, the PMCH transmission without any session is discussed, and we propose:

Observation 1: MCCH subframe is not be always regarded to belong to a MCH.

Observation 2: eNB stops all PMCH transmission does not mean stopping of MCCH transmission.
Observation 3: the current specification is not support PMCH transmission without any sessions.

Proposal 1: the corresponding CRs should be approved.
The corresponding CRs are provided in R3-142675 and R3-142678. Besides, the corresponding LS is provided in R3-142677 as well.
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