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1 Introduction
In the RAN2#71 meeting, the following agreements have been achieved [1]:
	Extend directly the MCCH message, for both ongoing and non-ongoing services, to include a new counting request message, which contains a list of TMGI's requiring UE feedback.


Meanwhile, in the section 5.8.2.3”MCCH information acquisition by the UE” in the Email Discussion paper [2], the follows sentences are stated:
	An MBMS capable UE shall:

1>
if the procedure is triggered by a MCCH information change notification:
2>
start acquiring the MBSFNAreaConfiguration message from the beginning of the modification period following the one in which the change notification was received;
2>
if the UE is in RRC_CONNECTED mode:
3> start acquiring the CountingRequest message from the beginning of the modification period following the one in which the change notification was received;


According to the above description (specially see the high light sentences), it seem that the UE in MBMS idle state (i.e., not receiving but interested in service) can be waken up to read MCCH message for responding its interesting services (i.e., non-ongoing services) upon counting request.

Unfortunately, in current specification, these MBMS idle UEs can only be waken up by session start other than counting request.

In this contribution, in order to count non-ongoing services that MBMS idle UEs interest in, we give a solution to inform the UE about a change of MCCH information upon counting request.
2 Discussion
2.1 How to inform the UE about a change of MCCH information upon counting request 

Option 1: MBMS notification indication on paging message

This option introduces a counting request related indicator in paging message like ETWS indication. In this case, if counting request indication is found in a paging message, which means NW sends counting request on MCCH, UE will read MCCH after modification period boundary.

Option 2: MBMS notification indication on PDCCH (Reuse the Rel9 mechanism)
In this option, PDCCH is used to indicate notification for counting request as well as for session start. M-RNTI could be re-defined for supporting counting request notification. 
An MBMS-capable UE detects M-RNTI on PDCCH based on notification period, and if a PDCCH is received for M-RNTI, UE will read the updated MCCH message at the next MCCH MP.
Option 1 Vs Option 2 
As analyzed in [3], the main drawback of the option 1 is that Non-MBMS capable UE is possibly disturbed by MBMS notification. 
Hence we prefer option 2, i.e., the MCCH information change notification is used to inform the UE about a change of MCCH information upon both session start and counting request.

Proposal 1:  MCCH notification indication on PDCCH is also used for inform the UE about a change of MCCH information upon counting request.
2.2 The content of the MBMS notification indication on PDCCH
The DCI format 1c is used for MBMS notification on PDCCH in Rel9. In order to simplify standardization work, we suggest reusing the same PDCCH format for counting request, there are two alternatives for the notification content:
Alternative 1: Keep the notification content on PDCCH consistent with that in Rel-9
In Rel-9, the following description of the MCCH change notification can be seen in section 5.8.13. in TS 36.331[4]:
Indication of an MBMS specific RNTI, the M-RNTI, on PDCCH is used to inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about an MCCH information change. When receiving an MCCH information change notification, the UE knows that the MCCH information will change at the next modification period boundary. The notification on PDCCH indicates which of the MCCHs that are configured will change, which is done by means of an 8-bit bitmap. No further details are provided e.g. regarding which MCCH information will change. The MCCH information change notification is used only to inform the UE about a change of MCCH information upon session start.

So we could reuse the same notification mechanism for counting request in Rel10, we simply use “counting request” as another triggered condition for MBMS notification as well as the existing triggered condition( i.e., “session start’). For instance, the Fig.1 indicates bit1=1, bit3=1, it means MCCH information related with MBSFN area 1 and 3 will change at the next MCCH MP boundary. Moreover, UE that monitoring notification needs to read MCCH message to find either session start or counting request.
For Rel-9 MBMS capable UEs, if they waken up, they will always try their best to find its interesting “Session Start” by reading MCCH messages multiple times on each MCCH repetition period.,but they cannot find any changed MCCH content. So, With Rel9 specification, these UEs’ action may be unpredicted, moreover it will waste a large of UE energy due to reading all MCCH messages.
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Figure 1: Notification content- Alternative 1
+ Nearly no standardization work left.

- The Rel-9 MBMS capable UEs would be unnecessary waken by counting request notification and waste a large of their power.
- The action of above UEs is unpredicted according to current specification. 
Alternative 2: Add a specific notification indicator on PDCCH for counting request
We think EMBMS normally is deployed in at least 5MHz bandwidth. In LTE 5MHz bandwidth system DCI format 1C has total 12 bits, therefore there are still 4 bits reserved. In this alternative, we suggest that the bit (index=8, after existing 8-bit bitmap) is used for counting request, other bits are still reserved for further usage.

For instance, Fig.2 indicates that the bit8 is set to 1; it means MCCH content will be change at the next MCCH MP boundary upon counting request other than session start. Moreover, Rel9 MBMS capable UEs will not acquire MCCH message, since they do not decode bit8.
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Figure 2: Notification content- Alternative 2
+ Since there are 8-bit “0” in MCCH indicator field that indicates no session start happen, the Rel-9 EMBMS capable UEs will not further acquire the MCCHs message.
- Rel10 MBMS capable UEs should read applicable MCCH(s) to find which of the MCCHs change upon counting request.
Alternative 1 Vs Alternative 2
Although alternative 1 is simper than alternative 2, it has heavy impact on Rel9 MBMS capable UE, if these UEs unnecessary waken up, they will read all copies of the same MCCH content during the whole counting period to find the “session start”.
Alternative 2 requires Rel 10 connected mode UEs to read applicable MCCHs in one cell, but there may be not so many overlapped MBSFN areas in one cell, i.e., not so many MCCHs need to be read by UEs. Even with 8 overlapping MBSFN areas, the Rel 10 UEs just read these MCCHs in MCCH MP.
	
	Alt 1
	Alt 2
	Comment

	Standardization work 
	Add a notification trigger condition
	Add 1 bit following the existing 8bits on PDCCH
	

	The number of affected UEs
	More

(all Rel9 MBMS capable UEs including in idle mode)
	Little

(only Rel10 MBMS capable UEs in RRC connected mode)
	In one LTE cell, the ratio of UEs between in idle mode and in RRC connected mode is normal 20:1

	UE action if waken up
	The action of Rel9 MBMS capable UE is unpredicted. Maybe Rel9 UEs will read MCCH normally at 16 repetition periods to find “Session start”, however they can find noting to be changed on MCCH content.
	Rel10 MBMS capable UEs should read unchanged MCCHs in MBSFN overlapped area.
	With current spec, there are some impacts for Rel9 MBMS capable UEs, when they are notified for “Session start” but cannot find it on MCCH content.

	UE powering saving
	More
(For Rel9 MBMS capable UEs, although they read one MCCH, they include a large of UEs in Idle mode, and they will read this MCCH normally ten times.) 
	Little
(For Rel10 MBMS capable UE, although they read at most 8 MCCHs, they only include RRC connected mode UEs and, only read in one MCCH MP)
	Normally, MBSFN overlapping area is 3 or 4, i.e. normally 3 or 4 MCCHs.


So we prefer to select alternative 2, i.e. add a specific notification indicator on PDCCH for counting request.
Proposal 2:  Add a specific notification indicator on PDCCH for counting request.

Proposal 3:  if proposal 2 is agreed, RAN1 should be informed of this decision.
3 Conclusion
In this contribution, the detailed MBMS notification for counting request is discussed. The following proposals are given, and RAN2 is kindly asked to discuss and accept them.
Proposal 1:  MCCH notification indication on PDCCH is also used for inform the UE about a change of MCCH information upon counting request.
Proposal 2:  Add a specific notification indicator on PDCCH for counting request.

Proposal 3:  if proposal 2 is agreed, RAN1 should be informed of this decision.
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