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1.
Introduction
At RAN#37 the work item “Improved L2 for Uplink” was agreed for .Release 8 and at RAN#38 the first changes for Improved L2 in Uplink were introduced in 25.319 [1]. 
According to an LS from RAN2 following decisions were made in the work item “Improved L2 for the Uplink”:

1. Flexible RLC PDU sizes are supported in the uplink
2. New MAC entities MAC-i and MAC-is are introduced to support flexible RLC PDU sizes, segmentation and octet alignment. 

The introduction of the new MAC entities has an  impact on the MAC-i PDU headers: the header contains a legth field L and a logical channel identifier LCH-Id, which is of a size of 4 bits. The size of the L field is still FFS. Furthermore the MAC-is header comprises a TSN field with 6 bits and a Segmentation Status field with 2bits. These fields are needed by the RNC for re-ordering and re-assembling.
3. A minimum RLC PDU size (if sufficient amount of data is available for transmission) and a maximum RLC PDU size is defined for segmentation and concatenation.
2. New protocol architecture
The enhancements lead to a new protocol architecture [25.319]
New MAC entities MAC-is/i are introduced that correspond to MAC-es/e and handle the E-DCH specific functions. MAC entity MAC-is/i is added in the UE below MAC-d. MAC-i is added in the Node B and MAC-is in the SRNC.

[image: image1]
Figure 1: Protocol Architecture of E-DCH (MAC-i/is)
The decision which MAC entity MAC-es/e or MAC-is/i is used, is made when the E-DCH is setup and can be modified, e.g. HO to cell which is not capable of the feature etc.

3. Iub/Iur FP
In 3GPP Rel-7, the E-DCH data is transferred by using E-DCH DATA FRAME. Since the PDU size is fixed for Rel-6/7 E-DCH, this data frame is not efficient for flexible MAC-d PDU sizes. 
The structure does not support different MAC-e PDU lengths.
Current E-DCH data frame (used for fixed PDU size format) is in Figure 1 below.
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Figure 2: Current E-DCH DATA FRAME
This contribution proposes a new type of E-DCH Data Frame to support flexible PDU sizes. It is necessary to define a new type of E-DCH data frame, similar to the new types of FP for enhanced HS-DSCH.
The parameters DDI and N are not necessary any more. The new E-DCH data frame (It is proposed to call it E-DCH data frame Type 2 and call the current E-DCH DATA FRAME Type 1) should contain following parameters:
LCH Id: Logical Channel Indicator (4 bits) (defined in MAC-i header)
L: size of the MAC-PDU (number of bits is FFS). Assumption: size is 10 bits. 
E-DCH DATA FRAME TYPE 2 is selected if the IE E-DCH  MAC-d PDU Size Format in NBAP is present and set to ‘Flexible MAC-d PDU Size’. E-DCH  DATA FRAME TYPE 1 is selected in any other case.
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Figure 3: E-DCH data frame type2

4. Proposals for NBAP and RNSAP signalling
NBAP/RNSAP signalling for Improved L2 in UL:
E-DCH Setup/ modification:

E-DCH MAC-d PDU size format (flexible or fixed size)
Minimum RLC PDU size and Maximum RLC PDU size

A new IE E-DCH MAC-d PDU size format is added to E-DCH FDD/TDD Information and  E-DCH FDD/FDD Information To Modify used in Radio Link Setup, Radio Link Addition, Synchronised / Unsynchronised Radio Link Reconfiguration. The IE E-DCH MAC-d PDU size format indicates whether fixed (indexed) or flexible MAC-d PDU sizes are used for the E-DCH, which takes same approach with DL.
Flexible PDU size means that the value of the size is between Minimum RLC PDU size and Maximum RLC PDU size which should be present in the Information. 
The maximum RLC PDU/MAC-d PDU Size should be known to the Node B. 
It is FFS about the needs to signal the Minimum RLC PDU size to the Node B. (in principle is not necessary) 
Because E-DCH DDI Value and MAC-d PDU Size List not used for the feature, which are defined as mandatory parameters in the E-DCH Logical Channel Information IE, this IEs should be ignored in Node B when it is requested to execute the flexible PDU size.
9.2.1.71
E-DCH Logical Channel Information

The E-DCH Logical Channel Information IE is used for the establishment of E-DCH Logical Channels.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	E-DCH Logical Channel Information
	
	1..<maxnooflogicalchannels>
	
	

	>Logical Channel ID
	M
	
	9.2.1.80
	

	>Scheduling Priority Indicator
	M
	
	9.2.1.53H
	

	>Scheduling Information
	M
	
	9.2.1.84
	

	>MAC-es Guaranteed Bit Rate
	O
	
	9.2.1.82
	

	>E-DCH DDI Value
	M
	
	9.2.1.76
	If more than 1 MAC-d PDU size is configured for this Logical Channel, the different sizes will use subsequent DDI values starting from this DDI value.

Value “0x3F” is reserved
Should be ignored 

	>MAC-d PDU Size List
	
	1..< maxnoofMACdPDUSize
	
	Should be ignored

	>>MAC-d PDU Size
	M
	
	9.2.1.38A
	

	>Minimum MAC-d PDU Size (FFS)
	O
	
	
FFS
	

	>Maximum MAC-d PDU Size
	O
	
	FFS

	


NBAP:
Signalling of enhanced E-DCH capable cells:
A new IE E-DCH MAC-d PDU size capability should be defined which indicates whether a local cell supports the flexible UL PDU size formats. This parameter is signalled in Audit Response and Resource Status Indication.
This capability is also signalled to SRNC in neighbouring cell info as support indicator
RNSAP: 

A new cause value should be added:  Radio Network Layer cause “E-DCH MAC-d PDU size format not supported”.
5. Conclusions
It is proposed to discuss the chapter 3 and 4 and agree the proposed new changes to RAN3 specifications.
6. References

[1] RP-070908 Introduction of the Improved L2 in the Uplink.
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