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1. Introduction
This document discusses a misalignment of the definition of a MAC-d flow for MAC-ehs between RAN2 and RAN3. To solve this issue, it is suggested that RAN2 takes over the principle as defined by RAN3 and agree on the two CRs that are provided in [7] and [8].
2. Problem Definition
Currently, the understanding in RAN2 is that with MAC-ehs each logical channel is mapped to a separate MAC-d flow. Although this is not explicitly stated, the architectures of MAC-d and MAC-ehs in [1] and [2] follow this principle. In particular, the following is defined:
· At the UTRAN side, in MAC-d there is C/T Mux only for non HSDPA and HSDPA with MAC-hs defined. For MAC-ehs there is no Mux on MAC-d level at all.

· At the UTRAN side, in MAC-ehs there is a LCH-ID Mux defined, which determinates the number of octets to be included in a MAC-ehs PDU from each logical channel.

· At the UE side, LCH-ID Demux is performed in MAC-ehs.

In RAN3, there is the following understanding of the usage of MAC-d flow [4]:
· Section 4.4.10: The Iub interface provides the means for transport of high speed downlink shared channel, HS-DSCH, data frames between RNC and Node B. An Iub HS-DSCH data stream corresponds to the data carried on one MAC-d flow for one UE. A UE may have multiple HS-DSCH data streams.
· Section 4.5.1: One Iub HS-DSCH data stream is carried on one transport bearer. For each HS-DSCH data stream, a transport bearer must be established over the Iub interface.
In consequence, strictly applying the rule as defined in RAN2 would significantly increase the number of required transport bearers in UTRAN. For example, SRB usually consist of four DCCH.

On the other side, RAN3 has not changed its definition for MAC-ehs and has still left open the possibility to cary data from different logical channel over the same HS-DSCH MAC-d flow. NBAP specification [5] for this is as follows:
9.2.1.31IA
HS-DSCH MAC-d Flows Information
The HS-DSCH MAC-d Flows Information IE is used for the establishment of HS-DSCH MAC-d flows for a Node B Communication Context.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	HS-DSCH MAC-d Flow Specific Information
	
	1..<maxnoofMACdFlows>
	
	
	–
	

	>HS-DSCH MAC-d Flow ID
	M
	
	9.2.1.31I
	
	–
	

	>Allocation/Retention Priority
	M
	
	9.2.1.1A
	
	–
	

	>Binding ID
	O
	
	9.2.1.4
	Shall be ignored if bearer establishment with ALCAP.
	–
	

	>Transport Layer Address
	O
	
	9.2.1.63
	Shall be ignored if bearer establishment with ALCAP.
	–
	

	>TNL QoS
	O
	
	9.2.1.58A
	Shall be ignored if bearer establishment with ALCAP.
	YES
	ignore

	Priority Queue Information
	
	1..<maxnoofPrioQueues>
	
	
	–
	

	>Priority Queue ID
	M
	
	9.2.1.49C
	
	–
	

	>Associated HS-DSCH MAC-d Flow
	M
	
	HS-DSCH MAC-d Flow ID

9.2.1.31I
	The HS-DSCH MAC-d Flow ID shall be one of the flow IDs defined in the HS-DSCH MAC-d Flow Specific Information of this IE.

Multiple Priority Queues can be associated with the same HS-DSCH MAC-d Flow ID.
	–
	

	>Scheduling Priority Indicator
	M
	
	9.2.1.53H
	
	–
	

	>T1
	M
	
	9.2.1.56a
	
	–
	

	>Discard Timer
	O
	
	9.2.1.24E
	
	–
	

	>MAC-hs Window Size
	M
	
	9.2.1.38B
	
	–
	

	>MAC-hs Guaranteed Bit Rate
	O
	
	9.2.1.38Aa
	
	–
	

	>MAC-d PDU Size Index
	
	1..<maxnoofMACdPDUindexes>
	
	
	–
	

	>>SID
	M
	
	9.2.1.53I
	Shall be ignored if Maximum MAC-d PDU Size Extended IE is present.
	–
	

	>>MAC-d PDU Size
	M
	
	9.2.1.38A
	Shall be ignored if Maximum MAC-d PDU Size Extended IE is present.
	–
	

	>RLC Mode
	M
	
	9.2.1.52B
	
	–
	

	>Maximum MAC-d PDU Size Extended
	O
	
	MAC PDU Size Extended
9.2.1.38C
	
	YES
	reject


The FP allows to send data from more than one logical channel within the same HS-DSCH Data Frame, for example in type 2 as follows [6]:


[image: image1.wmf] 

Header CRC

 

FT

 

CmCH

-

PI

 

Frame Seq Nr

 

MAC

-

d

/c

 PDU length in block 1

 

 

User Buffer Size

 

User Buffer Size (cont)

 

MAC

-

d

/c

 PDU leng

th in block 2

 

 

MAC

-

d

/c

 PDU m1 (cont)

 

Header

 

Payload

 

DRT 

Indicator

 

H

-

RNTI

 

DRT

 

DRT (cont)

 

7

 

0

 

H

-

RNTI

 (

cont)

 

#PDUs in block 1

 

MAC

-

d

/c

 PDU 1 

 

MAC

-

d

/c

 PDU mn (cont)

 

MAC

-

d

/c

 PDU 

1

 

MAC

-

d

/c

 PDU 1 (cont) 

 

MAC

-

d

/c

 

PDU m1 

 

M len 1 (cont)

 

Logical 

Ch ID in block 1

 

First block 

of PDUs 

with the 

same size

 

nth

 block of 

PDUs with 

the same 

size

 

Flush

 

Padding if n is odd

 

M len 1 (cont)

 

Logical 

Ch ID in block n

 

Total Num of PDU blocks

 

M len 1 (cont)

 

spare

 

M len 2

 (cont)

 

 

spare

 

Logical Ch ID in block 

2

 

M len 1 (cont)

 

#PDUs in block 2

 

 

MAC

-

d/c PDU length in block n

 

#PDUs in block n

 

M len n

 (cont)

 

spare

 

Spare Extension

 

Payload CRC (cont)

 

Payload CRC

 

RACH Measurement Result

 

 

Spare

 6

-

0

 

 

F

I

 

FSN/DRT 

Reset

 


Figure 21B: HS-DSCH DATA FRAME TYPE 2 structure

Moreover, in [6], there is the following statement:

· Section 5.1.6: Within one priority level (CmCH-PI) and size the MACdPDUs [FDD - or MAC-c PDUs] shall be transmitted by the Node B on the Uu interface in the same order as they were received from the CRNC.

From this, RAN3 suggests the following:

i. In MAC-d multiplex of data from multiple logical channels into one HS-DSCH Data Frame is supported for the same priority queue.

ii. One HS-DSCH MAC-d flow may cary data for more than one priority queue. Routing is done via CmCH-PI field.

iii. The MAC-ehs scheduler has no choice of reordering packets from multiple logical channels, when received in the same priority queue

In consequence, there is now a mismatch between the definition of MAC-d flow as used in RAN2 and the HS-DSCH MAC-d flow as used in RAN3.

On the other side, in RRC specification the definition of parameters per MAC-d flow with MAC-hs has been replaced by the definition of parameters per reordering buffer with MAC-ehs [3]. Moreover, in the MAC specification itself [2], the MAC-d flow concept is not used, esp. in the algorithm specification for MAC-ehs.
Therefore it seems the easiest way to align the RAN2 definition to the one used by RAN3.

3. Solution

The following principles for the definition of the MAC-d flow should be applied in RAN2 in order to align with the RAN3 assumptions:
a) One logical channel can only be mapped to one priority queue/ reordering buffer.

b) More than one logical channel can be mapped to the same priority queue.

c) A MAC-d flow caries all data that are transported over the same transport bearer.

d) More than one priority queue can be served by one MAC-d flow.

In consequence, the multiplexing scheme shall be applied as follows:

· At the UTRAN side, in MAC-d a LCH Mux is added for use with MAC-ehs, which provides the LCH-ID for each block of MAC-d PDUs of a logical channel.

· At the UTRAN side, in MAC-ehs the LCH-ID Mux is replaced by priority queue Mux, which determinates the number of octets to be included in a MAC-ehs PDU from each priority queue.

· At the UE side, LCH-ID Demux is performed in MAC-ehs as already defined. There is no Demux required in MAC-d.

The MAC-d flow definition in [1] does not need to be changed, because b) and d) are already covered there:

MAC-d flow: a MAC-d flow is a flow of MAC-d PDUs which belong to logical channels which are MAC-d multiplexed.
4. Proposal

It is suggested that RAN2 discusses and agrees on the CRs in [7] and [8]. Because, MAC-d flow is not used for MAC-ehs RRC configuration there is no need to change the behavior as defined in [3].
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