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1 Introduction

The WI to support single-cell point-to-multipoint transmission in LTE was approved in RAN plenary (see [1]). One of the objectives of the WI is to specify SC-PTM configuration signalling. 
At RAN2 #91, the following agreements were reached on SC-PTM configuration.

	1
Confirm the following agreements for SC-PTM configuration and operation:


• Use one Group-RNTI per TMGI.


• Use SC-PTM specific MCCH to provide the SC-PTM configuration, e.g. TMGI to Group-RNTI mapping. The MCCH for SC-PTM is a new logical channel. 


• Use SC-RNTI to identify the PDCCH that contains the scheduling information for SC-MCCH.


• System information contains the SC-MCCH configuration.

2
Only one SC-MCCH can be configured for one cell.

3
SC-MCCH supports repetition period, modification period and change notification. 

5
Introduce a new SIB to accommodate the SC-MCCH configuration, which contains the SC-MCCH modification period, SC-MCCH repetition period and SC-MCCH subframe offset.

6
The value of SC-RNTI is predefined in the specification.

7
SC-PTM configuration comprises the list of MBMS services to be provided over SC-PTM, for each including:


• TMGI and optional Session ID


• Associated Group-RNTI


• Transmission Mode (i.e. TM 1, 2 or 3)

8a 
The SC-PTM reception opportunities are independent of the unicast DRX scheme. 




But last meeting didn’t reach agreement on scheduling/DRX and MCCH change notification. This paper analyses solutions for the two aspects. 
2 SC-PTM Configuration
2.1 SC-PTM bearer setup procedure
SC-PTM is thought as a supplementary bearer type of MBMS. The MBMS bearer is established by session start procedure. MCE decides to use SC-PTM or MBSFN based on cell list information from MME in message 4 below.
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Figure 1: SC-PTM Bearer Setup

Step 1-5 are same as existing MBMS Session Start procedure, except cell list will be included in message 1, 3 and 4. When MCE decides to use SC-PTM, MCE initiates M2 PTM SETUP procedure in step 7 if SC-PTM has not been enabled in target cell. eNB broadcast SC-PTM SIB in step 8. MCE establishes SC-PTM bearer using PTM SCHEDULING INFORMATION message in step 9. eNB informs UE of SC-MCCH configuration change by in step 10. In step 11, eNB joins IP multicast group in same way as session start procedure for MBSFN bearer. The configuration of new SC-PTM bearer is sent to UE in step 12. In step 13-15, the MBMS data is delivered from BM-SC to UE.

2.1.1 Analysis of RAN3 (M2AP) specific aspects 

If MCE decides to use SC-PTM, it will start by initiating either M2 Setup, M2 PTM Setup or MCE Configuration Update procedures, depending on the decisions regarding the topic of section 2.1.1. 

The MBMS Session Start, Stop and Update procedures (on M2AP) can likely all be reused with minor or no modifications, subject to further analysis.

Subsequently, the MCE would send a PTM SCHEDULING INFORMATION to establish the SC-PTM bearer, as discussed in section 2.2.1.
2.2 SC-PTM scheduling information
In RAN2#91, the following two possible SC-PTM scheduling/DRX solutions were discussed:

1. Solution 1: SC-PTM scheduling pattern comprises the scheduling period, scheduling window and start offset, which indicates the subframes where UE shall monitor the associated Group-RNTI(s) on PDCCH.
2. Solution 2: On top of solution 1, when UE detects valid PDCCH assignment for SC-PTM transmission, the scheduling window is extended (i.e. similar to the drx-InactivityTimer in unicast DRX scheme).
While solution 1 maintains lots of similarity with the current scheduling information in MCCH for eMBMS transmission, its flexibility is not as comparable as in solution 2. With solution 1, network may need to set the scheduling pattern to provision for the worst SC-PTM traffic load and UE relies on the presence of PDCCH with the corresponding G-RNTI to determine whether a particular subframe in the scheduling pattern does indeed transmit SC-PTM service. Over provisioning translates into UE monitoring PDCCH more often than necessary, resulting into non optimal power consumption. With solution 2, when eNB gets more packet for SC-PTM, it can simply extending the scheduling window without committing to a longer “ON” duration upfront. 
Based on these considerations, we propose the following:
Proposal 1: Use solution 2 for SC-MCCH scheduling information.

2.3 SC-MCCH change notification

In RAN2#91, the following four solutions were discussed:

1. Solution 1: M-RNTI like change notification 
2. Solution 2: Use SC-RNTI for change notification, change notification before the real SC-MCCH change
3. Solution 3: Use SC-RNTI for change notification, change notification together with the real SC-MCCH change
4. Solution 4: Use Paging for change notification
Solution 1 maintains lots of similarity with current MCCH change notification. SC-M-RNTI can be SC-RNTI used to scramble SC-MCCH so no additional SC-M-RNTI is required. The main benefit is that it allows the network to divide services into multiple groups and designate each bit in PDCCH with SC-RNTI to indicate whether the SC-MCCH configuration on a particular group is to be updated or not. This enables UE not to reacquire SC-MCCH unless it identifies that SC-MCCH for the corresponding group is to be changed. On the other hand, solution 2 and 3 would require UE to reacquire SC-MCCH even when the configuration for a single SC-PTM service is to be updated, resulting into higher power consumption especially when multiple SC-PTM services are supported in the cell. Solution 4 does not allow the fast SC-MCCH information update unless the minimum paging cycle is changed compared to current specification. Furthermore, UE needs to monitor PDCCH with P-RNTI and PDSCH with paging message to identify whether the SC-MCCH configuration has changed or not, which translates into higher complexity compared to solution 1,2 and 3.
Based on these considerations, we propose the following:
Proposal 2: Use solution 1 for SC-MCCH change notification. For better UE power consumption, SC-MCCH change notification can indicate whether SC-MCCH on a particular group of services is to be updated. 
3 Conclusions
Based on the discussions, we propose the followings:

Proposal 1: Use solution 2 for SC-MCCH scheduling information.

Proposal 2: Use solution 1 for SC-MCCH change notification. For better UE power consumption, SC-MCCH change notification can indicate whether SC-MCCH on a particular group of services is to be updated. 
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