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1
Introduction

During the RAN2# 44 meeting several proposals were submitted for the discussion of introducing MBMS into [1]. However, we think that agreement on RLC function enhancements for MBMS is necessary before discussion the whole RLC protocol upgrade. Furthermore this paper also corrects a mistake in already proposed CR, R2-042107. 

2 Discussion
When we discussion the enhancements of UM RLC entity function, two points should be identified. One is that those enhancements are introduced for which logical channel. The other is their location, i.e. in downlink UE side or UTRAN side. Following lists all the function enhancements together with the applied logical channels and their locations.

· For MCCH, one of the enhancements is the “out of sequence SDU delivery”, which should be incorporated into the receiving UM RLC entity in the UE side but not in downlink both in UE side and UTRAN side indicated in R2-042107.

· For MTCH, if configured, enhancement “selective combining” should be incorporated into the receiving UM RLC entity in the UE side. 

· For MTCH, if “quick repeat” is configured, it should be included into the transmitting UM RLC entity in the UTRAN side. 

· For both MCCH and MTCH, receiving UM RLC entity in the UE side should support “out of sequence PDU reception” function. 

So totally four functions are necessary for the support of MBMS in RLC. It seems that “out of sequence SDU delivery” and “selective combining” are agreed to add into [1]. However “Quick repeat” and “out of sequence PDU reception” are missing in current RLC protocol proposals; we propose to add them into [1] to keep the integrity of UM RLC entity functions.

3
Conclusion
All above discussions are associated with section 4.2.1.2, chapter 5 and 6, which are shown in the below CR. It is proposed to incorporate the CR proposal below into [1].
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4.2.1.2
Unacknowledged mode (UM) RLC entities

Figure 4.3 below shows the model of two unacknowledged mode peer RLC entities.

[image: image1.wmf] 

Transmittin

g

 

UM RLC   

entity

 

Transmission 

buffer

 

UM

-

SAP

 

Receiving

 

UM RLC 

enti

ty

 

Reception

 

buffer

 

UM

-

SAP

 

Radio Interface (Uu)

 

Segmentation & 

Concatenation 

 

Ciphering

 

Add RLC header

 

Reassembly 

 

Deciphering

 

Remove RLC 

header

 

DCCH/DTCH 

–

 UE 

CCCH/SHCCH/DCCH/DTCH/CTCH 

–

 UTRAN

 

 

DCCH/DTCH 

–

 UTRAN

 

CCCH/SHCCH/DCCH/DTCH/CTCH 

–

 UE

 

 

UE/UTRAN

 

UTRAN/UE

 


Figure 4.3: Model of two unacknowledged mode peer entities
Figure 4.3.a shows the RLC-UM for MBMS.
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Figure 4.3.a: Model of two unacknowledged mode peer entities for MBMS
5
Functions

The following functions are supported by RLC sublayer. For an overall description of the following functions see [3]:

-
Segmentation and reassembly.

-
Concatenation.

-
Padding.

-
Transfer of user data.

-
Error correction.

-
In-sequence delivery of upper layer PDUs.

-
Duplicate detection.

-
Flow control.

-
Sequence number check.

-
Protocol error detection and recovery.

-
Ciphering.

-
SDU discard.
-
Out of sequence SDU delivery
- 
Out of sequence PDU reception
-
Quick repeat

-
Selective combining
6
Services provided to upper layers

This clause describes the different services provided by RLC sublayer to upper layers. It also includes the mapping of RLC functions to different RLC services. For a detailed description of the RLC services see [3].

-
Unacknowledged data transfer Service:


The following functions are needed to support unacknowledged data transfer:

-
Segmentation and reassembly.

-
Concatenation.

-
Padding.

-
Transfer of user data.

-
Ciphering.

-
Sequence number check.

-
SDU discard.
-
Out of sequence SDU delivery

- 
Out of sequence PDU reception

-
Quick repeat
-
Selective combining
6.1
Mapping of services/functions onto logical channels

The following tables show the applicability of services and functions to the logical channels in UL/DL and UE/UTRAN. A '+' in a column denotes that the service/function is applicable for the logical channel in question whereas a '-' denotes that the service/function is not applicable.

Table 6.1: RLC modes and functions in UE uplink side

	Service
	Functions
	CCCH
	SHCCH
	DCCH
	DTCH

	Transparent

Service
	Applicability
	+
	+
	+
	+

	
	Segmentation
	-
	-
	+
	+

	
	Transfer of user data
	+
	+
	+
	+

	
	SDU Discard
	-
	-
	+
	+

	Unacknowledged

Service
	Applicability
	-
	-
	+
	+

	
	Segmentation
	-
	-
	+
	+

	
	Concatenation
	-
	-
	+
	+

	
	Padding
	-
	-
	+
	+

	
	Transfer of user data
	-
	-
	+
	+

	
	Ciphering
	-
	-
	+
	+

	
	SDU Discard
	-
	-
	+
	+

	Acknowledged

Service
	Applicability
	-
	-
	+
	+

	
	Segmentation
	-
	-
	+
	+

	
	Concatenation
	-
	-
	+
	+

	
	Padding
	-
	-
	+
	+

	
	Transfer of user data
	-
	-
	+
	+

	
	Flow Control
	-
	-
	+
	+

	
	Error Correction
	-
	-
	+
	+

	
	Protocol error correction & recovery
	-
	-
	+
	+

	
	Ciphering
	-
	-
	+
	+

	
	SDU Discard
	-
	-
	+
	+


Table 6.2: RLC modes and functions in UE downlink side

	Service
	Functions
	BCCH
	PCCH
	SHCCH
	CCCH
	DCCH
	DTCH
	CTCH
	MCCH
	MTCH

	Transparent

Service
	Applicability
	+
	+
	-
	-
	+
	+
	-
	-
	-

	
	Reassembly
	-
	-
	-
	-
	+
	+
	-
	-
	-

	
	Transfer of user data
	+
	+
	-
	-
	+
	+
	-
	-
	-

	Unacknowledged

Service
	Applicability
	-
	-
	+
	+
	+
	+
	+
	+
	+

	
	Reassembly
	-
	-
	+
	+
	+
	+
	+
	+
	+

	
	Deciphering
	-
	-
	-
	-
	+
	+
	-
	-
	-

	
	Sequence number check
	-
	-
	+
	+
	+
	+
	+
	+
	+

	
	Transfer of user data
	-
	-
	+
	+
	+
	+
	+
	+
	+

	
	Out of sequence SDU delivery
	-
	-
	-
	-
	-
	-
	-
	+
	-

	
	Out of sequence PDU reception
	-
	-
	-
	-
	-
	-
	-
	+
	+

	
	Selective combining
	-
	-
	-
	-
	-
	-
	-
	-
	+

	Acknowledged

Service
	Applicability
	-
	-
	-
	-
	+
	+
	-
	-
	-

	
	Reassembly
	-
	-
	-
	-
	+
	+
	-
	-
	-

	
	Error correction
	-
	-
	-
	-
	+
	+
	-
	-
	-

	
	Flow Control
	-
	-
	-
	-
	+
	+
	-
	-
	-

	
	In sequence delivery
	-
	-
	-
	-
	+
	+
	-
	-
	-

	
	Duplicate detection
	-
	-
	-
	-
	+
	+
	-
	-
	-

	
	Protocol error correction & recovery
	-
	-
	-
	-
	+
	+
	-
	-
	-

	
	Deciphering
	-
	-
	-
	-
	+
	+
	-
	-
	-

	
	Transfer of user data
	-
	-
	-
	-
	+
	+
	-
	-
	-

	
	SDU Discard
	-
	-
	-
	-
	+
	+
	-
	-
	-


Table 6.3: RLC modes and functions in UTRAN downlink side

	Service
	Functions
	BCCH
	PCCH
	CCCH
	SHCCH
	DCCH
	DTCH
	CTCH
	MCCH
	MTCH

	Transparent

Service
	Applicability
	+
	+
	-
	-
	+
	+
	-
	-
	-

	
	Segmentation
	-
	-
	-
	-
	+
	+
	-
	-
	-

	
	Transfer of user data
	+
	+
	-
	-
	+
	+
	-
	-
	-

	
	SDU Discard
	-
	-
	-
	-
	+
	+
	-
	-
	-

	Unacknowledged

Service
	Applicability
	-
	-
	+
	+
	+
	+
	+
	+
	+

	
	Segmentation
	-
	-
	+
	+
	+
	+
	+
	+
	+

	
	Concatenation
	-
	-
	+
	+
	+
	+
	+
	+
	+

	
	Padding
	-
	-
	+
	+
	+
	+
	+
	+
	+

	
	Ciphering
	-
	-
	-
	-
	+
	+
	-
	-
	-

	
	Transfer of user data
	-
	-
	+
	+
	+
	+
	+
	+
	+

	
	SDU Discard
	-
	-
	-
	-
	+
	+
	-
	+
	+

	
	Quick repeat
	-
	-
	-
	-
	-
	-
	-
	-
	+

	Acknowledged

Service
	Applicability
	-
	-
	-
	-
	+
	+
	-
	-
	-

	
	Segmentation
	-
	-
	-
	-
	+
	+
	-
	-
	-

	
	Concatenation
	-
	-
	-
	-
	+
	+
	-
	-
	-

	
	Padding
	-
	-
	-
	-
	+
	+
	-
	-
	-

	
	Transfer of user data
	-
	-
	-
	-
	+
	+
	-
	-
	-

	
	Flow Control
	-
	-
	-
	-
	+
	+
	-
	-
	-

	
	Error Correction
	-
	-
	-
	-
	+
	+
	-
	-
	-

	
	Protocol error correction & recovery
	-
	-
	-
	-
	+
	+
	-
	-
	-

	
	Ciphering
	-
	-
	-
	-
	+
	+
	-
	-
	-

	
	SDU Discard
	-
	-
	-
	-
	+
	+
	-
	-
	-


Table 6.4: RLC modes and functions in UTRAN uplink side

	Service
	Functions
	CCCH
	SHCCH
	DCCH
	DTCH

	Transparent

Service
	Applicability
	+
	+
	+
	+

	
	Reassembly
	-
	-
	+
	+

	
	Transfer of user data
	+
	+
	+
	+

	Unacknowledged

Service
	Applicability
	-
	-
	+
	+

	
	Reassembly
	-
	-
	+
	+

	
	Deciphering
	-
	-
	+
	+

	
	Sequence number check
	-
	-
	+
	+

	
	Transfer of user data
	-
	-
	+
	+

	Acknowledged

Service
	Applicability
	-
	-
	+
	+

	
	Reassembly
	-
	-
	+
	+

	
	Error correction
	-
	-
	+
	+

	
	Flow Control
	-
	-
	+
	+

	
	In sequence delivery
	-
	-
	+
	+

	
	Duplicate detection
	-
	-
	+
	+

	
	Protocol error correction & recovery
	-
	-
	+
	+

	
	Deciphering
	-
	-
	+
	+

	
	Transfer of user data
	-
	-
	+
	+

	
	SDU Discard
	-
	-
	+
	+
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