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1
Introduction

On E-DCH, a correctly received MAC-e PDU is forwarded to the SRNC along with some timing information for MDC: a CFN and a sub-frame number [1]. This operation is referred to as Node B tagging. The timing information can either refer to the instant when that MAC-e PDU was correctly received or when it was sent for the first time. The later one is now proposed in 25.321 [2]. The purpose of this contribution is to explain why the former one should be used instead. 

2
Node B Tagging

The main problem when using the first transmission of the MAC-e PDU as a reference is that the Node B cannot always tell when it took place. For instance, if the RSN of the first transmission that the Node B gets is already equal to 3, then it cannot tell for sure when the first transmission occurred. Also in SHO, since the history of a particular process is not known to new RL(s), they do not know whether a particular process was put on hold for a while due to power limitation (DCH activity) and therefore cannot tell either when the first transmission took place. 

Thus, in some cases, the Node B cannot assess the timing of the first transmission. Even if those cases are seldom, they have to be dealt with anyhow in specification and implementation. That would require new mechanism and additional standardization effort.

The easiest way to solve this problem is to avoid it by simply performing the tagging according to the time when the MAC-e PDU was correctly received. By using this instant as a reference for Node B tagging, no ambiguity remains. It is simpler and more reliable.

3
Frame Protocol

Node B tagging has some impacts on the frame protocol when multiple TTIs are bundled together into one FP DATA FRAME. Table 1 shows what happens when Node B tagging is done according to the instant when the MAC-e PDU is correctly received, and Table 2 shows what happens when Node B tagging is done according to the instant when the MAC-e PDU is first sent (assuming here that it is always known). A TTI of 2ms and a total number of 7 HARQ processes were used in these two examples.

Obviously, if Node B tagging were performed according to the first transmission, more than one CFN would be required per FP DATA FRAME. At most, 5 different CFNs may be required. However, one CFN per FP DATA FRAME is the current assumption of RAN3 and the reason why 25.427 [3] states that “the CFN and Subframe Number IE’s values in the E-DCH Data Frame shall reflect the CFN and subframe number when the payload in the E-DCH Data Frame was received on the Uu.”

Thus, in order to have only one CFN per FP DATA FRAME and align with 25.427, Node B tagging should be performed according to the instant when the MAC-e PDU is correctly received. Note that the RNC can always calculate the time of first transmission using CFN + subframe of the correct transmission + RSN.

Table 1. Tagging When Received

	Timing
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Time (ms)
	0
	2
	4
	6
	8
	10
	12
	14
	16
	18
	20
	22
	24
	26
	28
	30
	32
	34
	36
	38

	CFN
	0
	0
	0
	0
	0
	1
	1
	1
	1
	1
	2
	2
	2
	2
	2
	3
	3
	3
	3
	3

	Subframe
	0
	1
	2
	3
	4
	0
	1
	2
	3
	4
	0
	1
	2
	3
	4
	0
	1
	2
	3
	4

	Frame
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	HARQ
	0
	1
	2
	3
	4
	5
	6
	0
	1
	2
	3
	4
	5
	6
	0
	1
	2
	3
	4
	5

	
	 
	
	
	
	 
	 
	
	
	
	 
	 
	
	
	
	 
	 
	
	
	
	 

	UE
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	MAC-e PDU
	A
	B
	C
	D
	E
	F
	G
	A
	H
	C
	I
	E
	J
	G
	K
	H
	L
	I
	E
	M

	RSN
	0
	0
	0
	0
	0
	0
	0
	1
	0
	1
	0
	1
	0
	1
	0
	1
	0
	1
	2
	0

	
	 
	
	
	
	 
	 
	
	
	
	 
	 
	
	
	
	 
	 
	
	
	
	 

	Node B1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Decoding
	-
	-
	-
	Y
	-
	-
	-
	Y
	-
	Y
	-
	-
	-
	Y
	-
	-
	Y
	-
	Y
	-

	FP PDU
	 
	
	
	D
	 
	 
	
	A
	
	C
	 
	
	
	G
	 
	 
	L
	
	E
	 

	FP CFN
	 
	
	
	0
	 
	 
	
	1
	
	1
	 
	
	
	2
	 
	 
	3
	
	3
	 

	FP Subframe
	 
	
	
	3
	 
	 
	
	2
	
	4
	 
	
	
	3
	 
	 
	1
	
	3
	 

	FP RSN
	 
	
	
	0
	 
	 
	
	1
	
	1
	 
	
	
	1
	 
	 
	0
	
	2
	 

	
	 
	
	
	
	 
	 
	
	
	
	 
	 
	
	
	
	 
	 
	
	
	
	 

	Node B2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Decoding
	-
	Y
	-
	-
	-
	Y
	-
	Y
	-
	-
	-
	-
	Y
	Y
	-
	Y
	-
	-
	Y
	Y

	FP PDU
	 
	B
	
	
	 
	F
	
	A
	
	 
	 
	
	J
	G
	 
	H
	
	
	E
	M

	FP CFN
	 
	0
	
	
	 
	1
	
	1
	
	 
	 
	
	2
	2
	 
	3
	
	
	3
	3

	FP Subframe
	 
	1
	
	
	 
	0
	
	2
	
	 
	 
	
	2
	3
	 
	0
	
	
	3
	4

	FP RSN
	 
	0
	
	
	 
	0
	
	1
	
	 
	 
	
	0
	1
	 
	1
	
	
	2
	0

	
	 
	
	
	
	 
	 
	
	
	
	 
	 
	
	
	
	 
	 
	
	
	
	 

	Comments
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	MAC-e PDU not received
	MAC-e PDU received by Node B 2
	MAC-e PDU not received
	MAC-e PDU received by Node B 1
	MAC-e PDU not received
	MAC-e PDU received by Node B 2
	MAC-e PDU not received
	MAC-e PDU received by Node B 1 & 2
	MAC-e PDU not received
	MAC-e PDU received by Node B 1
	MAC-e PDU not received
	MAC-e PDU not received
	MAC-e PDU received by Node B 2
	MAC-e PDU received by Node B 1 & 2
	MAC-e PDU not received
	MAC-e PDU received by Node B 2
	MAC-e PDU received by Node B 1
	MAC-e PDU not received
	MAC-e PDU received by Node B 1 & 2
	MAC-e PDU received by Node B 2


Table 2. Tagging When Sent First

	Timing
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Time (ms)
	0
	2
	4
	6
	8
	10
	12
	14
	16
	18
	20
	22
	24
	26
	28
	30
	32
	34
	36
	38

	CFN
	0
	0
	0
	0
	0
	1
	1
	1
	1
	1
	2
	2
	2
	2
	2
	3
	3
	3
	3
	3

	Subframe
	0
	1
	2
	3
	4
	0
	1
	2
	3
	4
	0
	1
	2
	3
	4
	0
	1
	2
	3
	4

	Frame
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	HARQ
	0
	1
	2
	3
	4
	5
	6
	0
	1
	2
	3
	4
	5
	6
	0
	1
	2
	3
	4
	5

	
	 
	
	
	
	 
	 
	
	
	
	 
	 
	
	
	
	 
	 
	
	
	
	 

	UE
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	MAC-e PDU
	A
	B
	C
	D
	E
	F
	G
	A
	H
	C
	I
	E
	J
	G
	K
	H
	L
	I
	E
	M

	RSN
	0
	0
	0
	0
	0
	0
	0
	1
	0
	1
	0
	1
	0
	1
	0
	1
	0
	1
	2
	0

	
	 
	
	
	
	 
	 
	
	
	
	 
	 
	
	
	
	 
	 
	
	
	
	 

	Node B1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Decoding
	-
	-
	-
	Y
	-
	-
	-
	Y
	-
	Y
	-
	-
	-
	Y
	-
	-
	Y
	-
	Y
	-

	FP PDU
	 
	
	
	D
	 
	 
	
	A
	
	C
	 
	
	
	G
	 
	 
	L
	
	E
	 

	FP CFN
	 
	
	
	0
	 
	 
	
	0
	
	0
	 
	
	
	1
	 
	 
	3
	
	0
	 

	FP Subframe
	 
	
	
	3
	 
	 
	
	2
	
	4
	 
	
	
	3
	 
	 
	1
	
	3
	 

	FP RSN
	 
	
	
	0
	 
	 
	
	1
	
	1
	 
	
	
	1
	 
	 
	0
	
	2
	 

	
	 
	
	
	
	 
	 
	
	
	
	 
	 
	
	
	
	 
	 
	
	
	
	 

	Node B2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Decoding
	-
	Y
	-
	-
	-
	Y
	-
	Y
	-
	-
	-
	-
	Y
	Y
	-
	Y
	-
	-
	Y
	Y

	FP PDU
	 
	B
	
	
	 
	F
	
	A
	
	 
	 
	
	J
	G
	 
	H
	
	
	E
	M

	FP CFN
	 
	0
	
	
	 
	1
	
	0
	
	 
	 
	
	2
	1
	 
	1
	
	
	0
	3

	FP Subframe
	 
	1
	
	
	 
	0
	
	2
	
	 
	 
	
	2
	3
	 
	0
	
	
	3
	4

	FP RSN
	 
	0
	
	
	 
	0
	
	1
	
	 
	 
	
	0
	1
	 
	1
	
	
	2
	0

	
	 
	
	
	
	 
	 
	
	
	
	 
	 
	
	
	
	 
	 
	
	
	
	 

	Comments
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	MAC-e PDU not received
	MAC-e PDU received by Node B 2
	MAC-e PDU not received
	MAC-e PDU received by Node B 1
	MAC-e PDU not received
	MAC-e PDU received by Node B 2
	MAC-e PDU not received
	MAC-e PDU received by Node B 1 & 2
	MAC-e PDU not received
	MAC-e PDU received by Node B 1
	MAC-e PDU not received
	MAC-e PDU not received
	MAC-e PDU received by Node B 2
	MAC-e PDU received by Node B 1 & 2
	MAC-e PDU not received
	MAC-e PDU received by Node B 2
	MAC-e PDU received by Node B 1
	MAC-e PDU not received
	MAC-e PDU received by Node B 1 & 2
	MAC-e PDU received by Node B 2


4
Conclusions

On E-DCH, when a MAC-e PDU is correctly received by the Node B, it is forwarded to the SRNC along with some timing information: a CFN and a sub-frame number. This contribution has shown that instead of using the instant when the MAC-e PDU was first sent, the instant when it is correctly received should be used: it is simpler, more reliable, only requires one CFN per FP DATA FRAME and is in line with RAN3 assumptions. Therefore it is proposed to apply the following changes to 25.321:

11.8.2.2
De-multiplexing

There is one de-multiplexing entity per UE in the Node B. The SRNC configures the Node B with the mapping between the active DDI values and the corresponding MAC-d flow and PDU size. Also, it provides it with the mapping between MAC-d flow IDs and the corresponding Iub bearer.

The de-multiplexing entity uses the MAC-e header information (DDI, N) to determine the size of each MAC-es PDU and based on this it segments the MAC-e payload into MAC-es PDUs. These are then routed onto the Iub bearer indicated by the DDI value.

With each MAC-es PDU, the Node B will send to the SRNC:

-
the associated DDI and N values;

-
the CFN and sub-frame number when the MAC-es PDU was decoded correctly;

-
the total number of transmissions that were needed for the MAC-e PDU to be decoded correctly.
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