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1. Introduction

RAN1 and RAN2 have been discussed on MBMS UE capability. Especially in RAN1, the focus was how to define selective combining capability, which is not exist in release 99. In addition, we have been discussed how maximum ratio combining is carried out. In this document, we compare two approaches to define MBMS UE capability for the architecture level.
2. Architecture for MBMS UE capability
2.1. Two approach of the definition
We recognize at least two approaches for the definition of the architecture of MBMS UE capability. 

- Integrated defintiion Approach: to enhance current R99 type defintion. In this approach, the parameter of "transport channel capability", "physical channel capability" and so on are shared with previous release's definition. For example, if "x" bits are required for "maximum number of bits of all transport blocks being received at an arbitrary time instant" for S-CCPCH transmitting MTCH and "y" bits are capable for release 99 type channel, UE declares z = "x+y" as "maximum number of bits of all transport blocks being received at an arbitrary time instant". Declaring z means UE are required to process all possible combination to meet z. For example, the case with x = z and y =0 also should be correctly processed. i.e. UE declares TrCH capablity as 21744 bits means it required to process 21744 bits in case of DTCH also.
- Separate definition Approach: to define S-CCPCH reception capability separately. In this approach, the parameters of "transport channel cpaability", "physical channel capability" for S-CCPCH transmitting MTCH are not shared with R99 type capability. For example, if "x" bits are required for "maximum number of bits of all transport blocks being received at an arbitrary time instant" for S-CCPCH transmitting MTCH and "y" bits are capable for release 99 type channel, UE declares just "y" as "maximum number of bits of all transport blocks being received at an arbitrary time instant" and "yes" for MBMS capablity.
The image illustraction is shown in following figure 1. Please note that separte definition approach does not require to implement these functionalities separately. Its actual implementation is up to UE manufacture.
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Figure 1: Illustration of integrated definition approach and separate definition approach

The example of integrated definition approach is Siemens's [4] and Motorola's [5]. For your convinience, we copy from [4]'s table 4.
Table 1: Example of integrated definition approch
	Reference combination of UE access capability parameters for MBMS (DL only)
	Option 2, maximum 512 kbps
	Comments

	PDCP parameters
	
	

	Support for RFC 3095
	yes
	

	Maximum number of ROHC context sessions
	16
	Default value in PDCP capability in TS25.331.

	Transport channel parameters
	
	

	Maximum number of bits of all transport blocks being received at an arbitrary time instant 
	21744
	

	Maximum number of convolutionally coded transport blocks being received at an arbitrary time instant 
	640
	Relates to the reception of the S-CCPCH that carries an MCCH.

	Maximum number of bits of all turbo coded transport blocks being received at an arbitrary time instant.
	21504
	Relates to the reception of the S-CCPCH carries the MTCH.

	Maximum number of simultaneous transport channels
	8
	TS25.306 value for all but the 32 kbps class

	Maximum number of simultaneous CCTrCH (S-CCPCH)
	2
	

	Maximum number of transport blocks received within TTIs that end at the same time
	64
	TS 25.306 value for the 384 / 768 kbps class.

	Maximum number of TFC 
	256
	TS 25.306 value for the 384 / 768  kbps class.

	Maximum number of TF  
	128
	TS25.306 value for the 384 / 768 kbps class.

	Support for turbo coding 
	Yes
	

	PHY parameters (FDD)
	
	

	Maximum number of physical channel bits received in any 10ms interval 
	10200
	


Example of UE capability definitoin in separate definition appraoch is following.

	MBMS capablity
	Yes/No
	


MBMS capable UE shall support following functionality:

- In addition to the capability declared as transport channel parameters in downlink, UE shall simultaneously be able to receive S-CCPCH carrying MTCH. S-CCPCH carrying MTCH can be operated as selective combining. .... (Further definition is up to further discussion)

- "Maximum sum of number of bits of all transport blocks being received at an arbitrary time instant" for S-CCPCH carrying MTCH is 25570 bits(Note 1).

- "Maximum number of convolutionally coded transport blocks being received at an arbitrary time instant" for S-CCPCH carrying MTCH is 0 bits(Note 2)

- "Maximum number of bits of all turbo coded transport blocks being received at an arbitrary time instant" for S-CCPCH carrying MTCH is 25570 bits.

- "Maximum number of simultaneous transport channels" for S-CCPCH carrying MTCH is 1.
- ....
Note 1) 255570 was 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 header and redundancy bits for the outer coding.

Note 2) This assumes S-CCPCH carrying MTCH does not carry MCCCH. If MCCH is also carrying this should not be zero.

2.2. Discussion
We think separate definition apporoach has several merit.

- The capability for S-CCPCH carrying MTCH can be defined as new types of the definition from R99 type. One approach is the UE capability for S-CCPCH carrying MTCH is defined as the combinations among number of selective RLs, slot format (or spreading factor) and TTI length presented in [2]. If integrated approach is taken, almost infinite combinations are defined as similar to R99. This would take longer test phase and delays MBMS commercialization.
- "Add on" type implementation are possible for the functionality of receiving S-CCPCH carrying MTCH. Then modification to reception funcitionality for S-CCCPCH carrying MCCH or DPCH could be minimized. Our understanding is if we took integrated approach, UE manufacture require more modificaiton to previous release's functionality. In order to make HW size minimized, fully integrated design are possible in both approach.
- Without losing having the flexibility and variation of R99 type funcationality, the network venders and operators can assume more unificated capability of MBMS terminal, which helps more common service operation.
As from above merits, we propose RAN1 agree to take separate definition approach.

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 operatioen with DPCH and MBMS are not possible. The reason is following:

We should distinuguish 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 distiniguished by the the exisiting UE capability, "Simultaneous reception of SCCPCH and DPCH". Case 2 and 3 are distinguished by de-join from the non-prefered 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
In this document, we compare two approach of MBMS UE capability definition. One is integrated definiiton appraoch and the other is separate definition appraoch. In separate defintion appraoch, the capability for S-CCPCH carrying MTCH are defined separately. The merit of this approach is reducing test effort, re-usingness of previous design, simple architecture model from network vender and opearators. Therefore, we propose RAN1 agree to separate definition approach.
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