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1. introduction and recommendation

At present, there are 4 kinds of MBMS macro diversity indicated in RRC signaling: Rake combining, full L1 combining, selection combining, and partial L1 soft combining.  Since in our understanding full L1 combining was introduced solely as a potential signaling optimization, now that the signaling is more stable, it seems worth considering if it is needed.  We think it is beneficial to simplify MBMS macro diversity to 3 modes of operation for the following reasons:

· Full L1 soft combining is redundant with respect to partial L1 soft combining.  Full combining is a simple case where there is one continuous L1 partial combining period. 

· Fewer combining methods may result in fewer test conditions.  Full L1 combining would not need to be separated out from partial L1 combining in tests.

· The signaling overhead without full combining defined as a separate mode is the same as the current approach. The full L1 combining case can be signaled as a default condition where there is one L1 combining period.

· Full L1 combining adds to signaling complexity, creating an additional condition (the “Rake vs. Soft” IE) where none is needed.  This may make the operation of soft combining more difficult to understand.

We therefore recommend that full L1 combining be signaled as a default case of partial L1 combining, rather than as a separate mode of operation. 

2. discussion

In our recollection, full L1 combining was introduced to optimize signaling load because it was unclear how much load there would be from partial L1 soft combining parameters.  (A small number of bits should be needed for this simple case of partial L1 combining when there is one continuous L1 combining period on an S-CCPCH.)  However, now that the MBMS implementation in the RRC spec is more stable, this indication of full L1 combining does not appear beneficial.  We therefore consider if the signaling may be simplified to indicate full L1 combining as a default case of partial L1 combining.

The changes are straightforward, and shown in CR format below.  They may be summarized:

· 3 categories of macro diversity are indicated in the MBMS Neighbouring Cell p-t-m rb Information: Rake combining, Partial L1 combining, and Selection combining.
· The MBMS transmission time difference is moved from the MBMS L1 combining schedule to the MBMS Neighbouring Cell p-t-m rb Information.
· The MBMS transmission time difference uses the definition from [
,
] for the partial L1 combining case.
3. ReferenceS

8.6.9.x MBMS transmission time difference

The IE "MBMS transmission time difference" indicates the time difference between the TTIs on the current and neighbour cell’s SCCPCH that can be L1- combined. The value of the IE is calculated as:

(Neighbor_Start / {Max_TTI_Size}) mod 4, 

Where:

Neighbour_Start is the CFN of the first radio frame in a TTI on the neighbour cell that may be combined with the first TTI in the L1 combining period on the current cell. 

Max_TTI_Size is the largest TTI size on the S-CCPCHs to be soft combined.
Note:

The number of radio frames of delay between the neighbour cell and current cell is semi-static.  It does not vary within or between L1 combining periods nor when full combining is used.
The maximum delay between S-CCPCH clusters that the UE may combine is set by UE performance requirements.
10.2.16k
MBMS Neighbouring Cell p-t-m rb Information
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Message type
	MP
	
	Message Type
	
	

	Neighbouring cell identity
	MP
	
	Integer (1..X)
	Assumption is to use a short index eg. pointer to SIB 11/ 12
	

	Neighbouring cell’s S-CCPCH list
	MP
	1 to <maxSCCPCH>
	
	
	

	>Secondary CCPCH info
	MP
	
	MBMS Common PhyCh identity 10.3.9a.2
	S-CCPCH configuration used in neighbouring cell. Refers to a configuration in the common RB info
	

	>CHOICE combining method
	
	
	
	
	

	>>Rake combining
	
	
	
	Indicates the current cell and neighbour cell are in the same S-CCPCH cluster.  S-CCPCH clusters are defined in [29].
	

	>>>Current cell's S-CCPCH
	MP
	
	MBMS Current cell S-CCPCH identity 10.3.9a.5
	Reference to the S-CCPCH in the current cell with which L1 combining is performed. Note that this applies exaclty the same configuration, so no further info is needed
	

	
	
	
	
	  
	

	>>Partial L1 Combining
	
	
	
	Partial L1- combining or L2- combining
	

	MBMS transmission time difference
	MP
	
	MBMS transmission time difference

10.3.9a.17


	Indicates the time difference between the TTIs on the current and the neighbouring cell’s SCCPCH that can be L1- combined.
	

	>>>MBMS L1 combining schedule
	MD
	
	MBMS L1- combining schedule
	Default value is one L1 combining period with start =0, with duration = default MBMS scheduling cycle length in MBMS GENERAL INFORMATION MESSAGE, and no MBMS scheduling cycle offset. 

	

	>> L2 Combining
	
	
	
	
	

	>>>CHOICE L2 configuration
	MP
	
	
	
	

	>>>>SameAs Current cell
	
	
	
	Apart from the physical channel configuration, the same configuration as for the indicated S-CCPCH used in the current cell applies
	

	Remainder of the table is unchanged


10.3.9a.7
MBMS L1 combining schedule

Includes information about the MBMS L1 combining schedule.

	Information element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	MBMS scheduling cycle length
	MD
	
	
	Default value is the value included in the MBMS GENERAL INFORMATION message
	REL-6

	MBMS scheduling cycle offset
	MD
	
	
	Start of the L1 combining cycle (relative to the timing of the current cell)

Default value is no offset
	REL-6

	
	
	
	
	
	

	MTCH L1- combining period list
	MP
	1 to < maxMBMS-L1CP>
	
	One or more periods in which L1 combining is performed
	REL-6

	>Start
	MP
	
	Integer (0..Nx)
	Number of frames from the end of the previous period combining or the start of the cycle (for the first period)
	REL-6

	>Duration
	MP
	
	Integer (0..Ny)
	Number of frames (see note)
	REL-6


NOTE:
The MTCH L1- combining period should indicate one or more complete TTIs.

10.3.9a.17
MBMS transmission time difference

Indicates the time difference between the TTIs on the current and the neighbouring cell’s SCCPCH that can be L1- combined.  
	Information element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	MBMS transmission time difference
	MP
	
	Integer (0..3)
	The IE indicates which TTI on a neighbour cell near a reference TTI on the current cell may be combined.
	REL-6
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