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1. Introduction
MBMS is a point-to-multi point service in which data is transmitted from a single source entity to multiple UEs for resource sharing. Therefore, for UEs which are already subscribed to a MBMS service, there should be a notification when data of MBMS is to be transmitted. 
Current paging method is point to point signaling. Therefore, it requires the paging indicator calculation per UE as depicted in [1]. This calculation, in which paging indicator is associated to a UE, is based on the UE specific identity such as IMSI. 

Under the current paging scheme, paging a group of UEs individually will cause a calculation burden or paging capacity exhaustion. From those points of views, MBMS notification using current paging method seems not to be suitable and a little unrealistic. Therefore, there was a contribution [2] which propose to use paging method using Group User Identity such as TMGI(Temporary Mobile Group Identity).
Recently, there also are some contributions [3][4] that propose to use unused part of PICH for group paging from Siemens and Nokia, respectively. As for Samsung, those proposals look good in some sense. 

Hence, Samsung thinks that the notification using paging with unused part of PICH can be one of possible solutions for MBMS notification. 
2. Proposed one possible solution

Considered solution for MBMS paging using the unused part of PICH is given below.

This is the current PICH frame structure defined in [5].
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Figure 1: PICH frame structure

One PICH radio frame of length 10 ms consists of 300 bits; 288 bits are used to carry paging indicators. The remaining 12 bits are not formally part of the PICH and shall not be transmitted. The part of the frame with no transmission is reserved for possible future use. 

In proposed solution, the last 12 bits or part of them can be used to carry MBMS service identity, such as TMGI. 
The 12 bits can be divided into several groups – MBMS Paging Group (MPG) for simultaneous paging of several MBMS services. The value of each group represents the TMGI mask. TMGI mask calculation will be detailed later.

If the 12 bits are divided into ‘m’ groups, there are 12/m bits in each group, where m equals to one of {1, 2, 3, 4, 6,12}. That means that ‘m’ MBMS services can be paged simultaneously. In that case, TMGI mask calculated according to TMGI and group number.


TMGI mask = TMGI mod (212/m); 


The location of the TMGI mask is MPGi, i = TMGI mod m;


where, m is the number of groups in the 12 bits.
UE which has subscribed to MBMS service, will select the MPG according to TMGI, and then read the MPG value to see if the carried TMGI mask matches the TMGI. If they match, the UE will wake up to read the SCCPCH for the paging message.
Expected gain from the proposed solution is that there will be no impact on conventional paging.

3. Conclusion

This document presents that notification using paging with the unused part of PICH expansion can be a possible solution for MBMS notification.
In the proposed solution, there are some open issues. One is that how Node B know whether the unused part of PICH is used or not and can deal with those cases. And another open issue is that there can be some impact on Iu.  

Finally, we propose that this document should be considered as a starting point for discussion on how to notify multiple MBMS users of MBMS data transmission.
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