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1 Introduction
In the RAN4 meeting #74, the issue for 1.4MHz MBMS test was raised [1~3]. The issue is that there would be no sufficient resources to transmit MCCH information change notification via PDCCH DCI format 1C on MBSFN subframes, which would impact the test and utilization. In this contribution, we would like to discuss the solutions for this issue.

According to online discussion, there would be several options to solve this issue:

· Option 1: Request UE always to monitor and decode MCCH at least one time within a modification period when the system bandwidth is 1.4MHz. In that way, we can still keep the requirements and maybe we need a way forward or some specification work to clarify the UE behaviour under such scenario;

· Option 2: Remove the 1.4MHz requirements.
· Option 3: Change notification in other subframes (which would have impact on RAN2 specification, i.e., 36.331).
In this contribution, we will further discuss this issue and corresponding solutions.
2 Discussion
In Annex I we provide the detailed analysis on the issue. During the discussion in the last meeting, the group preferred having a specification compliant solution, which means either to change the RAN2 specification at least for 1.4MHz or to remove 1.4MHz MBMS test case.
Our propose is to send LS to RAN2 and CC RAN1 to clarify the issue and if RAN2/1 solved the issue, RAN4 could keep the 1.4MHz MBMS test case, otherwise RAN4 will delete it.
· Proposal: Send LS to RAN2 and CC RAN1 to clarify the issue.

· If RAN2/1 solved the issue, RAN4 could keep the 1.4MHz MBMS test case;

· Otherwise, RAN4 will delete 1.4MHz MBMS test case.
In Annex II, we provide the draft LS on this issue.
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4 Annex I: Issues of support of MBMS on 1.4MHz bandwidth
In order to support MBMS services and to save UE power, the MCCH information change notification will be transmitted via PDCCH DCI format 1C in the common search space on MBSFN subframes only. In Sub-clause 5.8.1.3 of TS36.331 it is specified that…The MCCH information change notifications on PDCCH are transmitted periodically and are carried on MBSFN subframes only…, and in Sub-clause 11.2 of TS36.213 it is specified as follows.

------------------------------------------------ Text start of TS36.213 ---------------------------------------------------

11.2
UE procedure for receiving MCCH change notification

If a UE is configured by higher layers to decode PDCCHs with the CRC scrambled by the M-RNTI, the UE shall decode the PDCCH according to the combination defined in Table 11.2-1.

Table 11.2-1: PDCCH configured by M-RNTI
	DCI format
	Search Space

	DCI format 1C
	Common


The 8-bit information for MCCH change notification [11], as signalled on the PDCCH, shall be delivered to higher layers.
------------------------------------------------ Text end of TS36.213 ---------------------------------------------------

But on MBSFN subframes there are only two OFDM symbols for PDCCH. The minimum CCE level for transmission in common search space is 4 according to [2]. So totally the transmission of PDCCH DCI format 1C needs 36 resource-element groups, while only 30 resource-element groups are available for 1.4MHz on MBSFN subframes. So it would be impossible to transmit MCCH information change notification periodically on 1.4MHz bandwidth for supporting MBMS service. The following is copied from TS36.213 for the searching space of PDCCH.

------------------------------------------------ Text start of TS36.213 ---------------------------------------------------

The aggregation levels defining the search spaces are listed in Table 9.1.1-1. The DCI formats that the UE shall monitor depend on the configured transmission mode per each serving cell as defined in sub-clause 7.1.

Table 9.1.1-1: PDCCH candidates monitored by a UE

	Search space 
[image: image1.wmf])

(

L

k

S


	Number of PDCCH
 candidates 
[image: image2.wmf])

(

L

M



	Type
	Aggregation level 
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	Size [in CCEs]
	

	UE-specific
	1
	6
	6

	
	2
	12
	6

	
	4
	8
	2

	
	8
	16
	2

	Common
	4
	16
	4

	
	8
	16
	2


------------------------------------------------ Text end of TS36.213 ---------------------------------------------------

The function of MCCH information change notification is to indicate UE to the update of MCCH information in the next MBMS modified period as shown below [3], which are copied from sub-clause 15.3.5 of TS36.300 and sub-clause 5.8.1.3 of TS36.331.

------------------------------------------------ Text start of TS36.213 ---------------------------------------------------

….

· A notification mechanism is used to announce changes of MCCH due to either Session Start or the presence of an MBMS counting request message;

-
The notification is sent periodically throughout the modification period preceding the change of MCCH, in MBSFN subframes configured for notification;

------------------------------------------------ Text end of TS36.213 ---------------------------------------------------

------------------------------------------------ Text start of TS36.331 ---------------------------------------------------

When the network changes (some of) the MCCH information, it notifies the UEs about the change during a first modification period. In the next modification period, the network transmits the updated MCCH information. These general principles are illustrated in figure 5.8.1.3-1, in which different colours indicate different MCCH information. Upon receiving a change notification, a UE interested to receive MBMS services acquires the new MCCH information immediately from the start of the next modification period. The UE applies the previously acquired MCCH information until the UE acquires the new MCCH information.
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Figure 5.8.1.3-1: Change of MCCH Information

------------------------------------------------ Text end of TS36.331 ---------------------------------------------------

If the MCCH information change notification via PDCCH DCI format 1C could not be sent out, then there would be some trouble for UE to monitor the MCCH information updating. But it depends on UE implementation, too.
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1. Overall Description:

During RAN4 discussion, one issue for 1.4MHz MBMS test was raised. In TS36.331, it is specified that The MCCH information change notifications on PDCCH are transmitted periodically and are carried on MBSFN subframes only… And it is required to transmit MCCH information change notifications in PDCCH DCI format 1C in common search space. But 8CCE is needed for common search space transmission, which cannot be accommodated in 1.4MHz MBMS subframe with 2 OFDM symbols for PDCCH.
If RAN4, it is agreed to send LS to RAN2 and RAN1. Send LS to RAN2 and CC RAN1 to clarify the issue. If RAN2/1 solved the issue, RAN4 could keep the 1.4MHz MBMS test case. Otherwise, RAN4 will delete 1.4MHz MBMS test case.
2. Actions:

RAN4 respectfully asks RAN2 and RAN1 whether the above issue exists and whether it can be solved.
3. Date of Next TSG RAN WG4 Meetings:

TSG-RAN4 #75

25 - 29 May 2015
Fukuoka, JP
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