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1. Introduction

RAN1 and RAN2 have been discussed on MBMS UE capability. This document is Panasonic's proposal on MBMS UE capability.
2. UE capability definition
2.1. How MBMS UE capability is defined?
Integrated definition or separate definition was discussed in [1]. In separate definition approach, MBMS UE capability for S-CCPCH which carries MTCH (and MCCH/MSCH) is separately defined from R99 type capability. Our position is separate definition approach. The merits of separate definition are 

- The combinations UE should support can be reduced. If R99 capability and MBMS specific function is integrated, UE is required to test all combination.
- "Add on" type implementation to R99 function is possible for the functionality of receiving S-CCPCH carrying MTCH, although it does not exclude the possibility of integrated implementation in order to reduce complexity.
- The network vendors and operators can have more clear view on MBMS user bit rate.
Another contribution in this meeting [2] discusses on multiplexing options to enable separate definitions from multiplexing point of view.
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Figure 1: Illustration of integrated definition approach and separate definition approach

2.2. UE capability definition and value proposal
Following table 1 is our proposal of UE capability definition and value.
Table 1: Proposed required UE functionality for MBMS (FDD)
	Supported slot formats and TTI combinations for S-CCPCH carrying MTCH (and MCCH/MSCH)
	See table 2
	Note 1

	Maximum sum of number of bits of all transport blocks being received at an arbitrary time instant for S-CCPCH carrying MTCH (and MCCH/MSCH)
	25570 bits
	Note 2

	Maximum number of convolutionally coded transport blocks being received at an arbitrary time instant for S-CCPCH carrying MTCH (and MCCH/MSCH)
	640
	Note 3

	Maximum number of bits of all turbo coded transport blocks being received at an arbitrary time instant for S-CCPCH carrying MTCH (and MCCH/MSCH)
	25570 bits
	Note 2

	Maximum number of simultaneous transport channels for S-CCPCH carrying MTCH (and MCCH/MSCH)
	1 per S-CCPCH cluster
	Note 4

	Maximum total number of transport blocks received within TTIs that end at the same time for S-CCPCH carrying MTCH (and MCCH/MSCH)
	To be decided
	Note 5

	Maximum number of TFC for S-CCPCH carrying MTCH (and MCCH/MSCH)
	To be decided
	Note 5

	Maximum number of TF for S-CCPCH carrying MTCH (and MCCH/MSCH)
	To be decided
	Note 5


Table 2: Supported slot format and TTI combinations for S-CCPCH carrying MTCH (and MSCH/MCCH)
	S-CCPCH slot format (Note 6)
	TTI
	Selection combining
	Soft combining delay
(Note 7) (Note 8)

	14
	80
	No
	±148 chips

	12
	40
	3 RL
	±148 chips

	12
	80
	2 RL
	±148 chips

	12
	80
	No
	±40 ms

	10
	40
	3 RL
	±148 chips

	10
	80
	2 RL
	±148 chips

	10
	80
	No
	±40 ms

	8
	40
	3 RL
	±148 chips

	8
	80
	2 RL
	±148 chips

	8
	80
	No
	±40 ms


Note 1) "The maximum number of bits before de-rate matching being received at an arbitrary time instant for S-CCPCH which carries MTCH and MCCH" (i.e. soft buffer size) is implicitly defined by the table 2. This table 2 also exclude the necessity of the parameter "Maximum number of physical channel bits received in any 10ms interval".
Note 2) 255570 is obtained by 5 x 5114. This is 319.6 kbps in 80ms TTI. The reason of higher than 256 kbps is for the processing of RAN level header. Our understanding of SA4's simulation condition [6] is taking into account application level header and application layer outer coding. The level of overhead should be consulted to RAN2 via LS or other means. If RAN level header is also included already, the value like 20480 proposed in [5] can be taken.
Note 3) If MSCH is encoded by turbo coding, this value can be 0. This value also should be consulted to RAN2. As general, how MSCH and MCCH are taken into account in this table requires further RAN2 discussion.
Note 4) A S-CCPCH cluster is multiple radio links within ±148 chips. 
Note 5) These values require further RAN2 discussion.
Note 6) Slot formats with pilot bits are excluded according to the discussion of MBMS limitation [8].
Note 7) For the discussion, the delay value is described here. In TS25.306, this value should not be described. This delay should be described in TS25.133, RAN4 specification as similar to UE receiver window size description of section 7.2.2 of TS25.133. Number of selection combining also may be within RAN4 spec but not TS25.306. This might be revisited.
Note 8) From UE memory size, the window size can be extended in lower bit rate slot formats. But in order to simplify the test requirement, we propose this value is always ±40 ms in case of non-selection combining except slot format 14. UE manufacture is encouraged to implement wider window size than this value but not mandatory.
3. Other topics
3.1. Simultaneous operation with DPCH
As shown in LS [6], RAN2 is now discussing UEs for which the simultaneous reception of two services is impossible (e.g. sent on different carriers, or one sent in PTP and the other in PTM) would de-join from the non-preferred services. Our understanding is this means the additional explicit additional UE capability is not necessary to inform simultaneous operation with DPCH and MBMS are not possible. The reason is following:

We should distinguish three cases by the signalling.

Case 1. UE cannot receive DPCH and S-CCPCH simultaneously.
Case 2. UE can receive DPCH and S-CCPCH simultaneously but cannot receive MBMS simultaneously.
Case 3. UE can receive DPCH and S-CCPCH simultaneously. MBMS can receive also at Cell_DCH.

Case 1 and 2 can be distinguished by the existing UE capability, "Simultaneous reception of SCCPCH and DPCH". Case 2 and 3 are distinguished by de-join from the non-preferred services.
3.2. Simultaneous operation with HS-DSCH
This can be distinguished by the existing UE capability, "Simultaneous reception of SCCPCH, DPCH and HS-PDSCH".

4. Conclusion
Our proposal of MBMS UE capability is described in this document. Annex A shows the relation between bit rate and slot formats. Annex B shows CR type description for MBMS UE capability.

5. Reference

[1]
R1-040841, How MBMS UE capability is defined?, Panasonic, RAN1#38
[2]
R1-041078, Multiplexing options for MBMS, Panasonic, RAN1#38bis
[3]
R1-040919, Further considerations on UE capabilities for MBMS (FDD), Siemens, RAN1#38
[4]
R1-040774, MBMS UE capability (Update of R1-040709), Panasonic, RAN1 and RAN2 adhoc

[5]
R1-040849, UE capability, NEC, RAN1#38
[6]
R1-040670, Response LS on Multiple MBMS Issues, SA4, RAN1 and RAN2 adhoc
[7]
R2-041395, LS on Answer to MBMS ARP Support in UTRAN, RAN2, RAN1 and RAN2 adhoc
[8]
R1-040840, MBMS L1 possible limitations (Update from R1-040710), Panasonic, RAN1#38

Contact person:
Hidetoshi Suzuki
6. Annex A
Slot formats and possible bit rate relation is listed for the convenience to see the relation between bit rate and coding rate.

Table 1: Slot format and coding rate in different MBMS bearer rate

	Slot format #i of S-CCPCH
	Number of data bits in a frame
	Coding rate

	
	
	64kbps
	128kbps
	256kbps

	8
	72x15= 1080
	0.59
	-
	-

	10
	152x15= 2280
	0.28 
	0.56 
	1.12 

	12
	312x15= 4680
	0.14 
	0.27 
	0.55 

	14
	632x15= 9480
	0.07 
	0.14 
	0.27 

	16
	1272x15= 19080
	0.03 
	0.07 
	0.13 


7. Annex B

CR type description is attached in following.
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