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1. Introduction 
During RAN2 #60 meeting, the deployment scenarios and stage-2 issues about EMBMS were discussed. However, some stage-2 issues are still not clear, such as MBMS paging procedure, schedule information and so on.
In this document, we analyze the characteristics of EMBMS paging and give an integrated EMBMS paging procedure for Mixed deployments.
2. Discussion and proposal
2.1 Do we need MICH?
In R6 MBMS, there is a MICH to notify UE to read MCCH. The primary aim of setting this MICH is for battery saving. In LTE, battery saving is still the most important factor in designing the Paging Procedure. If there is no paging indicator, UE should read the MCCH or EMBMS PCH directly. What these channels transferred is RRC information. It is more complicated to read them for UE, and it will certainly consume more power.
So the paging indicator is also necessary for EMBMS paging. As the Paging Procedure for normal service, we suggest that DL L1/L2 control signalling channel carries the EMBMS paging indicator. The name of MICH will not be used in EMBMS.
2.2 Do we need a MBMS PCH?
In R6 MBMS, UE follow paging indicator channel (MICH) and verify whether MCCH has changed. Through MBMS modification information and MBMS unmodification information, UE get the detailed MBMS service information. 
In EMBMS, the deployments are more complicated. Because there are different SFN areas, MCCH should be more than one. One P-MCCH and several S-MCCHs are necessary. Therefore, the paging information deployed in which channel should be considered carefully.
If there is no similar PCH for MBMS, UE should read the P-MCCH after be notified by paging indicator. The P-MCCH should carry all the paging information of the MBMS services, and indicate the corresponding S-MCCH for every service. Then UE should read the corresponding S-MCCH to get the real configuration information about the service.  
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Figure 1: no MBMS PCH
If there is similar PCH for MBMS and the EMBMS PCH carry the MBMS Paging information containing service ID and corresponding S-MCCH ID, then UE go to the corresponding S-MCCH to get the configuration information. If there is only one P-MCCH and no S-MCCH, then UE read the P-MCCH straight.
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Figure 2: with MBMS PCH
Comparing the above two processes (see figure 1&2), the advantage of the second could be battery saving, as UE needn’t read P-MCCH.
We suggest to configure a similar PCH for MBMS, and the relation of MBMS service and MCCH (in other words, which of SFN areas) are transmitted in it.

As the Paging Procedure for normal service, the PDCCH used for MBMS paging indicator and its corresponding paging message in PDSCH should be bound in the same DL subframe. And there is only one MBMS special RNTI for MBMS paging.
2.3 Paging on Mixed Carrier
In this scenario, MBMS and normal service are transmitted on a shared frequency layer. There are both normal service paging and MBMS paging. In order to decrease the wakeup times for UE, we should carefully consider the relation between them. On the other hand, we can use the character of MBMS service, such as low request for real time, to design the whole paging procedure.
To decrease the wakeup times for UE, it is straightforward to allocate the MBMS PI and PCH and the normal service’s paging on the same subframe. But there are maybe more than one paging occasion per paging interval. To ensure all UE can receive MBMS paging, MBMS paging should be retransmitted in every normal paging occasion in a given time.
There are four cases about allocating the normal paging and MBMS paging.

· Case1: only one P-RNTI;  normal paging message + MBMS paging information
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Figure 3: paging pattern 1
The following is the contents of the new paging message:

Table 1: new paging message composing for case 1
	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Message Type
	MP
	
	<ref>
	
	

	Paging records
	OP
	1..n
	
	
	

	>UE identity
	MP
	
	<ref>
	
	

	>Paging cause
	MP
	
	<ref>
	
	

	BCCH modification info
	OP
	
	Enumerated (True)
	Included in case of a BCCH modification
	

	MBMS Paging info
	OP
	1..n
	
	
	

	>MBMS service identity
	MP
	
	<ref>
	
	

	>MCCH ID
	MP
	
	<ref>
	
	


In the above table, whether the MBMS service identity is the same as TMGI of R6 MBMS is FFS, we suggest using some shorter ID so as to decrease the overhead.
· Case2: MBMS paging is separated from normal paging, but both are located in the same subframe.
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Figure 4: paging pattern 2
The MBMS paging message is as follows:

Table 2: MBMS paging message composing for case 2
	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Message Type
	MP
	
	<ref>
	
	

	MBMS Paging info
	OP
	1..n
	
	
	

	>MBMS service identity
	MP
	
	<ref>
	
	

	>MCCH ID
	MP
	
	<ref>
	
	


· Case3: one P-RNTI + one MBMS-RNTI;  paging message + MBMS paging information
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Figure 5: paging pattern 3
The new paging message is the same as case 1.

· Case4: one P-RNTI + one MBMS-RNTI; MBMS paging is separated from normal paging, but both are located in the same subframe.
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Figure 6: paging pattern 4
The MBMS paging message is the same as case 2.

Table 3: Pros and cons of case 1 to 4.

	
	Pros
	Cons

	Case 1
	· Two type paging are allocated in the same resource, it is simple for UE receive. 
	· To non-MBMS capability UE, some unnecessary reading PCH maybe take place.

	Case 2
	· Separate RNTI and PCH, UE can choose one of them.
	· 

	Case 3
	· Two RNTI in one PDCCH, UE can base on the RNTI to choose if receive the following PCH.
	· Two type of paging message are located in a PCH, UE should receive the entire message.

	Case 4
	· Separate PCH, UE can choose one of them.
	· 


According the above analyze, we prefer adopt case 2 or 4.

3. Conclusion
In this contribution, some paging procedures for E-MBMS are discussed. The proposals are summarized below, and if agreeable, we would like to reflect these into the TS. 
Proposal 1:
DL L1/L2 control signalling channel carries the EMBMS paging indicator.
Proposal 2: 
A similar PCH is configured for MBMS and the relation of MBMS service and MCCH are transmitted in it.
Proposal 3: 
Proposal further study the four cases in section 2 about the paging on mixed carrier.
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