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1. Introduction

In this document, we discuss following topics on MBMS UE capability. In addition, at the end of the document, we propose modification to current draft CR for TS25.306.

- Separate definition approach in TS25.306

- Remaining TBD items
- Soft combining window size and how these are specified?

2. Separate definition approach in TS25.306
RAN1 have agreed separate definition approach [1] [2]. Current agreed tables cover only S-CCPCH which carries MTCH (and MSCH / MCCH). TS25.346 section 7.2 describes following agreement:
3. One S-CCPCH (dedicated FACH and possibly the FACH, which may carry MCCH) and two S-CCPCH with 80ms TTI for MTCH reception
4. One S-CCPCH (dedicated FACH and possibly the FACH, which may
carry MCCH) and three S-CCPCH with 40ms TTI for MTCH reception
The latter part of above agreements i.e. "two S-CCPCH with 80ms TTI for MTCH reception" and "three S-CCPCH with 40ms TTI for MTCH reception" are captured in current tables described in RAN1 LS[9][10]. But the capability for additional simultaneous S-CCPCH for MCCH i.e. "one S-CCPCH (dedicated FACH and possibly the FACH, which may carry MCCH)" are not described and agreed. We propose to specify the minimum MBMS UE capability consists in 2 separate and independents part ("MBMS capability part A" and "MBMS capability part B"). "MBMS capability part A" corresponds to one S-CCPCH for MCCH. "MBMS capability part B" corresponds to the current tables on MBMS UE capability. Fig 1 summarize our proposal on MBMS UE capability. Note that the expression by two MBMS UE capability part A and B does not mandate to implement separately. This is purely the model to specify MBMS UE capability.
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Fig1. Proposal of MBMS capability
MBMS capability part A

This part is used for the reception of MCCH and other normal FACH over S-CCPCH. In Release 99/4/5, minimum UE capability for all terminals for the reception of S-CCPCH is defined as 12kbps UE reference class [6]. To apply the same capability for MBMS capability part A can fulfil the minimum requirement for simultaneous legacy S-CCPCH reception. The LS on MCCH bit rate [7] concludes possible MCCH bit rate as from 3.2kbps to 10.8kbps. It seems 12kbps UE reference class can support to receive required MCCH bit rate.

MBMS capability part A is mainly used for the reception of legacy S-CCPCH or S-CCPCH which may carry MCCH. This S-CCPCH may also be used for MSCH and MTCH in case that MBMS is relatively lower bit rate. This is a case that legacy S-CCPCH supports all MBMS functionality. We propose MBMS capability part A support neither soft nor selective combining. Therefore, in case an MBMS service of MSCH and MTCH is mapped onto this MBMS capability part A, neither soft nor selective combining can be performed. We propose the L1 usage limitation like CRC size limitation of only 16 bits, transport channel multiplexing limitation in MBMS capability part B but such limitation are not applied to MBMS capability part A.
Although we think our proposal is in line with current agreement of UE capability described in TS25.346 section 7.2, we have a concern on the agreement in TS25.346. In last RAN2 meeting, the document on the requirement MCCH reception [11] was discussed. The conclusion was the minimum UE capability shall not be changed to allow the reception of the MCCH simultaneously to the MTCH reception. According to MCCH bit rate LS[7], the bit rate required for MCCH like 10.8kbps would be difficult to multiplex with legacy FACH contents in the S-CCPCH configuration listed in TS34.108 and TS25.993. The reason RAB configuration is listed in TS34.108 and TS25.993 is to ensure UE can perform well in these listed RAB configurations. The S-CCPCH to carry legacy FACH contents is also received by R99 UEs. Therefore, if we want to set new configuration for S-CCPCH for the case that legacy FACH contents and MCCH are multiplexed, this RAB configuration shall be received by R99 UEs. This requires new test configuration for R99 UE. In order to avoid new test configuration for R99 UE, another possibility is to configure S-CCPCH dedicated for MCCH transmission. In such case, following combinatios are necessary for Cell_FACH.
- One S-CCPCH for legacy FACH
- One S-CCPCH for MCCH and
- Two/three S-CCPCH for MTCH.
In such case, our proposal is not enough for minimum MBMS capability. We see possible options are
Option 1) To specify new S-CCPCH RAB configuration in TS34.108 or TS25.993 for R99 UE for the case that MCCH are multiplexed together. Note that MCCH itself is not decoded by the higher layer because of un-known header for R99 UE but the reception of relatively higher bit rate S-CCPCH is required.
Option 2) To change MBMS minimum capability to support S-CCPCH dedicated for MCCH.
Option 3) To decrease MCCH bit rate enough to multiplex with legacy FACH contents on the same S-CCPCH.
We propose to have discussion on this topic.

MBMS capability part B

This part is used for the reception of S-CCPCH which carries MTCH. This S-CCPCH could also carry MCCH and MSCH. This part supports selective combining and soft combining. This part may have some limitation on L1 usage.
RAN1 has been discussed that MBMS minimum capability is similar complexity level with 3.6Mbps HSDPA terminal [7] [8]. The soft buffer used for soft combining is very similar to HSDPA's soft buffer. The actual soft buffer size implemented in UE depends on decoding speed[7]. The higher decoding speed, the smaller memory size. Therefore, TrCH decoding capability required could be comparable to HSDPA. Therefore, some possible implementation could be HSDPA receiver chain is modified to MBMS reception. 

The biggest difference between S-CCPCH and HS-DSCH receiver chain is legacy S-CCPCH requires multiple transport channels and rate matching of each transport channel. RAN1's agreement is no transport channel multiplexing. RAN2 have not agreed this as general case. Requirement of three S-CCPCH clusters in selective combining adds further complexity on the required number of transport channels. UE is required to process (number of transport channel per one S-CCPCH cluster) x 3 times rate de-matching. If number of transport channel per one S-CCPCH cluster is 8, the requirement is 24 TrCHs. Rate matching and transport demultiplexing are one of the most complicated part in release 99 physical layer. RAN1 learned that no transport channel multiplexing in HSDPA really simplify the channel decoder structure. If there is no transport channel multiplexing, the channel codec chain is very similar to HSDPA's channel codec chain, although some further detail is different. RAN4 performance test and T1 functional test are also simplified by this limitation. Therefore, we propose to allow not implementing transport multiplexing on MBMS capability part B. Fig 2 shows HS-DSCH decoding chain. Fig 3 shows MBMS soft combining decoding chain. Fig 4 shows the requirement of the decoding of 3 RLs for selection combining with TrCH multiplexing. Fig 5 shows the requirement of the decoding of 3RLs for selection combining without TrCH multiplexing.
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Fig 2 HSDSCH decoding chain

 
Fig 3. MBMS soft combining decoding chain
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Fig 4. Requirement the decoding of 3 RLs selection combining with TrCH multiplexing
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Fig 5. Requirement of the decoding of 3 RL selections combining without TrCH multiplexing
In addition, we propose agreed following limitation of L1 functionality on MBMS [5] [6] is applied only for this MBMS capability part B. Note that such limitations are not applied to MBMS capability part A. 
- No S-CCPCH slot formats with pilot bits are supported in the UE. 

- Limitation of phase reference to be always P-CPICH (implying that beam-forming on MBMS P2M is impossible). 

- CRC size is only 16 bits. CRC size of 8 bits and 12 bits and 24 bits are excluded. 

- Encoding of MTCH is only turbo coding

- MTCH and MCCH can be assumed to be carried on separate TrCH.
- No support for blind transport format detection is required from the UE, only support for TFCI based and single transport format detection is required.
Other topics
Remaining TBD items to be decided

Currently following items needs to be decided. We propose no modification from 12kbps UE reference class is proposed for MBMS capability part A. We also propose following values for MBMS capability part B. We propose these values are defined separately depending on selection combining or soft combining.
- Number of transport blocks per one S-CCPCH cluster
In the past calculation of 21504 bits, 672 bits transport block size was used for soft combining. Then the required number of transport blocks is 32. Therefore, we prpose 32 in case of soft combining.
In case of selection combining, we propose each S-CCPCH cluster has 16.
- Number of TFC per one S-CCPCH cluster
We propose 128 for soft combining. We propose 64 for each S-CCPCH cluster in case of selection combining.

- Number of TF per one S-CCPCH cluster
We propose 64 for soft combining. We propose 32 for each S-CCPCH cluster in case of selection combining.
Above proposed value is the value for to fix the specification. We would be happy to revise the position if there is good argument in other values. 
Soft combining window size definition

RAN1 previously agreed 1 TTI + 1 slot as soft combining window size. This agreement should be captured somewhere in the spec. Our proposal is this window size is captured in TS25.133 as RAN4 specification. This is the similar approach in release 99 which specifies window size of  +/- 148 chips.

Conclusion
We discussed and proposed MBMS UE capability in this document. The summary of the proposals are

- MBMS minimum capability consists in 2 separate and independent part as "MBMS capability part A" and "MBMS capability part B".

- MBMS capability part A is same with 12kbps reference UE class.

- MBMS capability part B is the same value RAN1/2 has been discussed as for minimum MBMS capability.

- Only MBMS capability part B supports soft combining and selective combining. MBMS capability part B have limitations such as no transport channel multiplexing, only 16bit CRC, limitation of phase reference for P-CPICH.

- The value for 'number of transport blocks', 'number of TFC' and 'number of TF' are proposed. We also propose these are defined per each S-CCPCH cluster in case of selection combining.
- Soft combining window size is proposed to be specified in TS25.133, RAN4 specification.

Annex A shows CR type description for MBMS UE capability according to our proposal. Currently no CR is officially agreed as MBMS UE capability. But according to our understanding, the file [3] distributed RAN2 reflector by NEC is considered well capture the discussion over RAN1 and RAN2. In order to see the difference from that file, we describe proposed specification text as modification from NEC CR. 

In addition, we propose to discuss among three options.

Option 1) To set new S-CCPCH RAB configuration for R99 UE

Option 2) To change minimum MBMS UE capability

Opiton 3) To further decrease MCCH bit rate.
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Following is the proposal of the modification from the one distributed by NEC on RAN1 and RAN2 reflector.
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==== Next Modified Section ===
4.X

UE minimum capabilities with MBMS

For FDD, the minimum UE capability for MBMS reception consists in 2 separate and independent parts (“MBMS capability part A" and "MBMS capability part B"). MBMS capability part A is same with 12kbps UE reference class for DL described in section 5.2 and covers the general case. In opposition, MBMS capability part B applies to the S-CCPCHs onto which only MBMS channels (MCCH, MTCH, and MSCH) can be multiplexed. MBMS capability part B supports selective combining and soft combining of S-CCPCH clusters but not simultaneously. The definition of S-CCPCH cluster is given in TS 25.214 [11]. 

MBMS capability part B is defined in the following Table 4.X.1 and the exhaustive list of supported configurations (slot formats, TTI and combining parameters) for capability part B is given in Table 4.X-2.
Table 4.X-1: MBMS capability part B (FDD)

	 Combination of UE Radio Access capability parameters in DL for MBMS
	

	Transport channel parameters
	

	Maximum sum of number of bits of all transport blocks being received at an arbitrary time instant for S-CCPCHs dedicated for MBMS
	21504



	Maximum sum of number of bits of all convolutionally coded transport blocks being received at an arbitrary time instant for S-CCPCHs dedicated for MBMS
	640

	Maximum sum of number of bits of all turbo coded transport blocks being received at an arbitrary time instant for S-CCPCHs dedicated for MBMS 
	21504



	Maximum number of simultaneous transport channels per one S-CCPCH cluster dedicated for MBMS
	1 

	Maximum total number of transport blocks received within TTIs that end at the same time for S-CCPCH clusters dedicated for MBMS for soft combining
	32


	Maximum total number of transport blocks received within TTIs that end at the same time for each S-CCPCH cluster dedicated for MBMS for selection combining
	16


	Maximum number of TFC for one S-CCPCH cluster dedicated for MBMS for soft combining
	128


	Maximum number of TFC for each one S-CCPCH cluster dedicated for MBMS for selection combining
	64

	Maximum number of TF for S-CCPCH dedicated for MBMS for soft combining
	64


	Maximum number of TF for each one S-CCPCH cluster dedicated for MBMS for selection combining
	32


	Support for turbo decoding
	Yes

	Supported slot formats and TTI combinations for S-CCPCHs dedicated for MBMS 
	See table 4.X-2


Table 4.X-2: Supported slot formats and TTI combinations for MBMS capability part B
	S-CCPCH slot format
	TTI
(Note 5)
	Maximum Number of S-CCPCH Clusters for Selection combining

(Note 1)
	Maximum Number of S-CCPCH Clusters for Soft Combining

(Note 1)

	14 (SF=8)
	40
	2
	None

	14 (SF=8)
	40
	None
	3 

	12 (SF=16)
	40
	3
	None

	12 (SF=16)
	80
	2
	None

	12 (SF=16)
	80
	None
	3 

	10 (SF=32)
	80
	3
	None

	10(SF=32)
	80
	None
	3

	8 (SF=64)
	80
	3
	None

	8 (SF=64)
	80
	None
	3

	6 (SF=128)
	80
	3
	None

	6 (SF=128)
	80
	None
	3

	2 (SF=256)
	80
	3
	None

	2 (SF=256)
	80
	None
	3


Note 1)
‘None’ selection combining clusters indicates selection combining is not used. 'None' soft combining clusters indicates that soft combining is not used.  S-CCPCHs within a cluster may always be soft combined.

MBMS capability part B may have following limitations.

- Supported phase reference is only P-CPICH. 

- Supported CRC size is only 16 bits. 

- Supported detection is only TFCI based and single transport format detection. Blind transport format detection is not supported.

- Supported number of transport channel per one S-CCPCH at a given time is only one.
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