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Abstract: 
3GPP TR 23.780 has studied the application of header compression for MCPTT for which 2 solutions has been proposed (10.1 and 10.2). 

An inconsistency has been identified during SA6#15: the solution 10.2 is presented as application level, however the conclusion mentioned an impact on the RAN. The solution 10.2 could indeed be adapted to reuse the PDCP layer, at the price of several impacts on the RAN, which should be fully described before evaluating the solution. 
Moreover, the impacts of RoHC (at application level, or at RAN level) within the UE are not detailed enough. Impact on the application/modem interface of header decompression need to be clarified.
The discussion paper aims to identify and present those impacts. 

1 Reuse of the PDCP layer
To reuse the PDCP layer, one additional solution, named here 10.x is here discussed.

1.1 Solution 10.x RoHC for eMBMS through the PDCP layer 
1.1.1 Signalling RoHC usage within a MBMS Bearer. Control plane impact
PDCP is the radio layer in charge, in particular, of the header compression/decompression, specified in 3GPP TS 36.323. PDCP allows the decompression of RoHC packets of a given unicast radio bearer, provided this bearer is signalled over RRC with a PDPC-Config IE. This IE indicates if RoHC is uses and the list of RoHC profiles to be considered for decompression.
Signalling of MBMS bearers is done within the MCCH (for MBSFN) or the SC-MCCH (SC-PTM). Signalling the RoHC usage implies an extension of MCCH and SC-MCCH to indicate the usage of RoHC and the list of RoHC profiles. 
If header compression is done within the BM-SC, as done in the UTRAN, then these pieces of information about RoHC usage should be propagated from the BM-SC to the eNodeBs through SGmb, sm, M2 and M3, during the Start Session procedure (3GPP TS 23.246).

1.1.2 User plane impact on the EPC
Data are sent from the BM-SC over the SGi-mb reference point with the SYNC protocol (TS 25.446). 
In the EPS, packets are encapsulated into SYNC PDU type 1 (User Data for MBMS with uncompressed header).

SYNC PDU type 2 (User Data for MBMS with compressed header) is also specified into the TS 25.446 but can only be used for GPRS. This type is used to transport compressed header packets. It includes in the SYNC Header the IP multicast address before the compression.  

Initially SYNC protocol was specified for MBMS in GPRS. Transporting the IP multicast address was necessary for the multicast mode (TS 23.246), which explains the design of the SYNC PDU type 2. In the EPS, the MBMS bearer services are only offered in the broadcast mode.
So, there is no particular need to use the SYNC PDU type 2, rather than type 1, neither to specify another PDU type: there is no impact on the user plane.

1.1.2 impact on the modem/application interface
1.1.2.1 Current application modem interface


The control plane between the application (or MBMS client) and the eMBMS modem, allowing in particular to list and open the available MBMS bearers, is standardized as a set of AT-Commands (clause 14 in 3GPP TS 27.007).

The user plane is not standardized. In current commercialized solutions, the application (or MBMS client) activates a TMGI on the eMBMS modem, and the modem transfers the received UDP packets to a specific network interface. Then, the application (or MBMS) client or application can perform a multicast join to get the required packets.

1.1.2.2 Possible enhancement

The AT commands for MBMS could be extended, so that the application can detail the list of IP multicast addresses for the communications the application is interested in. This way, the modem would decompress only the relevant communications among all communications transported by this bearer.

  Is there a significant gain in the modem to not decompress all communications? Should we introduce this enhancement?
1.1.3 Solution evaluation

This solution relies on the same MB2 extension proposed in solution 10.2, with an extension of all the downstream control plane: Sm/M3/M2/MCCH and SC-MCCH.
The interface between the application and the modem is unchanged. The modem decompresses all the communications within the MBMS bearer. AT Commands could be extended to limit the decompression to the relevant communications.
No additional information is added in the MBMS bearer announcement message.
2 Comparison with solutions 10-1 and 10-2
The solution design should answer to the following points: 

· How is the usage of RoHC signaled? (MCCH/SC-MCCH  or MBMS announcement message)
· Where is the compression done? (BM-SC or MCPTT-AS)

· How are data exchanged from the modem to the application? 

	
	Solution 10.1
	Solution 10.2
	Solution 10.x

	Header compression function location
	MCPTT-AS
	BM-SC
	BM-SC

	MB2 extension
	
	X
	X

	MBMS bearer announcement extension
	X
	X
	

	Sm/M3/M2/MCCH/SC-MCCH extension
	
	
	X

	Decompression function location on the UE
	Application
	Application
	PCDP

	AT Commands modifications
	
	
	(only if we want to filter the communications to be decompressed)

	User plane Modem / application modifications (*)
	X
	X
	


(*). In current commercialized solutions, the application (or MBMS client) activates a TMGI on the eMBMS modem, and the modem transfers the received UDP packets to a specific network interface, where the application performs a multicast join to get the data. This mechanism does not work for non-IP packets, such as RoHC packets. Another mechanism will have to be designed, such as a UDP tunnel between the modem and the application.
Reusing the PDCP layer would have an impact on the control plane, however it would leave the Modem/application interface unchanged, the MBMS bearer announcement wouldn't have to be extended and it would avoid to duplicate the RoHC capacity into another layer.
SA6 delegates are invited to take these points into consideration for the solution selection.
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