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Introduction

At the last meeting in Shin-Yokohama, a CR on the RRC specification for MBMS was agreed in [1]. Since this meeting, we reviewed the RRC MBMS Neighbouring Cell p-t-m rb Information IE and checked its consistency with other parts of the specification. 

We have identified some areas requiring RAN2 attention. Possible corrections are proposed in this document.

Discussion

· MBMS transmission time difference information for full soft combining.

The current MBMS Neighbouring Cell p-t-m rb Information IE specifies transmission time difference information for only partial soft L1 combining. In case of full combining, no time information is required if rake combining is used since the time offset between RLs is within a 296 chips window and the transport channels are synchronized (same CFN). However if full soft combining is considered, the time offset at the UE between 2 TTIs to combine can be up to 1 TTI + 1 slot. In [3], we have shown that, given 2 cells, up to three combinations are possible. 

Independently of the method used to indicate the time difference between neighboring cells, it appears obvious that MBMS transmission time difference information is also required in case of full soft combining. 

Proposal: 

1. Introduce time difference information signaling to support full soft combining.

· Support of multiple TTI lengths in case of soft combining

It is currently not clear if the mapping of MBMS services with different TTI lengths (e.g. 40ms and 80ms) over the same S-CCPCH shall be supported by the UTRAN when soft combining is applied. A clear decision on this matter should be taken by RAN1 and RAN2 as this would impact significantly how the L1 combining signaling should be designed and could be impact L1 soft combining complexity and test effort. In this document, we discuss on signalling aspect of support of multiple TTI length in case of soft combining.

In case the multiplexing of MBMS services with different TTI lengths, when soft combining is applied, is not considered as a needed configuration, the following doesn’t apply. On the other hand if the multiplexing of different TTI lengths and soft combining is retained as a required configuration, a special attention is required when signaling the time information for soft combining.

As shown in the following Figure 1, time multiplexing MBMS services with different TTI lengths may not be compatible with the synchronization requirement for soft combining. Indeed in the depicted case, a UE receiving the green 40ms TTI MBMS service may not be able to perform soft combining because the TTIs to combine are received with a time difference exceeding the synchronization requirement (40 ms + 1 slot). 
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Figure 1- Time multiplexed MBMS services with different TTI lengths

Two solutions are possible if the multiplexing of different TTI lengths is regarded as a required configuration:

1. Specify the UE requirement for soft combining as being 1 TTI + 1 slot where the TTI length refers to the longest TTI mapped on the monitored S-CCPCH. This might not be the TTI length of the received MBMS service.

2. Introduced TTI length specific combining periods within which only MBMS services with the same TTI length are transmitted. Note that this implies that full combining cannot be used in this case any more and that TTI dependant MBMS transmission time differences should be signaled (partial combining). This case is depicted in Figure 2.
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Figure 2- Time multiplexed MBMS services with different TTI lengths with TTI specific L1 combining periods

Proposals: 

2. Decide whether mapping MBMS services with different TTI lengths onto the same S-CCPCH and apply soft combining should be supported by UTRAN in RAN1 and RAN2.
If yes, decide whether 

a. to correct the UE requirement for soft combining 

b. or introduce TTI length dependant L1 combining periods.

· Cell configuration signaling

In case of partial combining (soft combining and transport channel combining for TDD) and selective combining, the current signaling offers the possibility to save the signaling of the MBMS configuration in the neighboring cell (TrCH, RB and MSCH information) in case the same configuration as the current cell is used. This might be particularly useful when 2 S-CCPCHs are configured the same way and carry the same MBMS services, which should be a common case in case of transport channel combining (TDD) or soft combining.

However, when considering the L2 configuration (TrCH, RB, MSCH information), it appears that not everything can be reused 100% between the cells. Indeed the MSCH configuration information indicates the position of the MSCH TTI within the S-CCPCH that carries it. The MSCH position shall fulfill the equation SFN mod MSCH_REP = MSCH_OFF, where MSCH_REP and MSCH_OFF are signaled by the MSCH configuration information IE. In case of full soft combining and potentially in case of partial combining also, the SFN sequences between the combined cells are unsynchronized but it is necessary to have the MSCH TTI at the roughly at the same position as shown in Figure 3 in case of full combining or to have the MSCH outside the combining periods in both cells.
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Figure 3- MSCH position in case of full soft combining
Proposals:

3. Take MSCH configuration information of the neighboring cell out of the common configuration list and implicitly consider that the MSCH offset is compatible with soft combining.   

Conclusion

 In this contribution, several issues have been highlighted regarding the IE MBMS NEIGHBOURING CELL P-T-M RB INFORMATION and the following proposals are opened to discussion:

4. Introduce time difference information signaling to support full soft combining.

5. Decide whether mapping MBMS services with different TTI lengths onto the same S-CCPCH and apply soft combining should be supported by UTRAN in RAN1 and RAN2.
If yes, decide whether 

a. to correct the UE requirement for soft combining 

b. or to introduce TTI-length dependant L1 combining periods.

6. Take MSCH configuration information of the neighboring cell out of the common configuration list and implicitly consider that the MSCH offset is compatible with soft combining.   

For convenience, a proposal based on the mentioned issues is presented in Annex A as a basis for discussion. In this proposal option 2b has been selected although no strong opinion justified this choice. Finally if the multiplexing of different TTI lengths is regarded as a valid configuration, RAN2 should liaise RAN1 on this issue as the multiplexing might have some further impacts on the physical layer.  

Annex A

10.2.xg MBMS Neighbouring Cell p-t-m rb Information
This message is transmitted periodically by UTRAN to inform Ues about the p-t-m RB configuration used to in neighbouring cells, indicating the UE may perform selection and/ or soft combining. The message contents does not change within a modification period.

Logical channel: MCCH


Direction: UTRAN ( UE
	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
	

	>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 combining is performed.
	

	>CHOICE combining method
	
	
	
	
	

	>>Full L1 combining
	
	
	
	
	

	
	
	
	
	
	

	>>> MBMS transmission time difference 
	OP
	
	10.3.9a[x] 
	If included full soft combining applies. It indicates the time difference between the TTIs that can be soft combined on the neighboring cell and the current cell’s S-CCPCH.
	

	
	
	
	
	
	

	>>Other combining
	
	
	
	Partial L1- combining or L2- combining
	

	>>>MBMS L1 combining schedule
	OP
	
	MBMS L1- combining schedule
	If  included partial layer 1 (Soft) combining applies, in which case this IE indicates when L1- combining applies. If the IE is absent, L2- combining applies
	

	>>>CHOICE L2 configuration
	
	
	
	
	

	>>>>SameAs Current cell
	MP
	
	
	Apart from the physical channel configuration and the MSCH configuration information (MSCH_OFF), the same configuration as for the indicated S-CCPCH used in the current cell applies
	

	
	
	
	
	
	

	>>>>Different
	
	
	
	
	

	>>>>>TrCh information for common for all TrCh
	MP
	
	MBMS Common CCTrCh identity 10.3.9a.1
	Refers to a (TFCS) configuration in the common RB info
	

	>>>>>FACH carrying MTCH list
	MP
	1 to <maxFACHPCH>
	
	
	

	>>>>>>TrCh information 
	MP
	
	MBMS Common TrCh identity 10.3.9a.4
	Refers to a (TFS) configuration in the common RB info
	

	>>>>>>TrCh combining status
	MP
	
	BOOLEAN
	Value TRUE means that TrCh combining is used for this transport channel (TDD only). Note 2.
	

	>>>>>>RB information list
	MP
	1 to <maxRBperTrCh>
	
	
	

	>>>>>>>MBMS short transmission ID
	MP
	
	MBMS Short transmission identity 10.3.9a.10
	
	

	>>>>>>>MBMS logical channel identity
	MP
	
	Integer (1..16)
	This identifier is used to distinguish different MTCH mapped on to a TrCh (within the MAC header)
	

	>>>>>>>L1 combining status
	MP
	
	BOOLEAN
	Value TRUE means that L1 combining is used for this radio bearer
	

	>>>>>Scheduling information
	OP
	
	
	
	

	>>>>>>FACH carrying MSCH
	MP
	
	MBMS Common TrCh identity 10.3.9a.4
	Transport channel carrying MSCH
	

	>>>>>>MSCH configuration information
	MP
	
	MSCH configuration information 10.3.9a.16
	
	


NOTE 1:
The signalling supports the option that UTRAN maps one service to L1 combining slots for some neighbours and to the L2 combining slots for other neighbours ie. the use of different combining schemes for different neighbours

NOTE 2:
Transport combining can only be indicated when the complete L2 configuration is provided for the neighbouring cell (ie. using L2 configuration choice “different”). Fortunately, a scenario in which the neighbouring cell configuration is different from the current cell is regarded as the typical scenario for using transport combining.
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

	MBMS TTI specific L1 combining period 
	MP
	1 to <maxMBMS-TTIspcL1CP
	
	
	REL-6

	> MBMS transmission time difference
	MP
	
	Enumerated (FFS)
	Indicates the time difference between the TTIs of same lengthon the current and the neighbouring cell’s SCCPCH that can be L1- combined. 
	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
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