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1 Introduction

In the past RAN3 meeting, it was agreed to include two fields in the header portion of E-DCH FP.  

· Subframe Number

·  Number of HARQ Retransmission

And it was also agreed that Node B could bundle multiple air interface TTIs into one FP DATA FRAME, i.e. five air interface 2ms TTI packets into Iub 10ms TTI FPDATA FRAME.

This paper discuss about E-DCH FP structure which supports bundling of multiple air interface TTIs.

2 E-DCH FP DATA FRAME

Three alternative FP DATA FRAME structures are presented. The three support bundling of data from multiple air interface TTIs into one FP DATA FRAME in addition to the three FP structure can be applied for FP consist of single subframe, i.e. non-concatenated FP.

The header portion related to one MAC-es PDU has been octet aligned, thus giving identical header structure corresponding to each MAC-es PDU (no difference between even and odd PDUs). 

The payload part has also been optimised knowing that MAC-es PDUs length always is n octets + 6 bits (TSN). This is due to the fact that RLC PDU length is always multiples of octets and MAC-d for E-DCH does not add C/T field. Processing of data inside RNC is simplified when payload octets (bytes) remain the same within FP DATA FRAME, MAC-es, MAC-d as well as RLC and therefore, no shifting of bits is needed.

Finally, the header coding has been changed to follow general principles for the coding given in Chapter 6.1.1 of TS25.427. (Write and read from left to right and from up to down.)

Alternative 1
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Fig 1: Alternative 1 for E-DCH FP structure

Figure 1 shows a proposal for E-DCH FP DATA FRAME which supports bundling of data from several air interface TTIs into one FP DATA FRAME. 

Number of MAC-es PDUs (8 bits) field tells the number of header portions as well as the number of MAC-es PDUs in the DATA FRAME. 

Subframe number (3 bits) and Number of HARQ retransmissions (4 bits) are repeated for each MAC-es PDU together with the DDI (6 bits) and Number of MAC-d PDUs (6 bits) fields. 

2ms TTI and non-concatenated 10 ms TTI FP structure based on same principle is described in Annex 1.

Alternative 2
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Fig 2: Alternative 2 for E-DCH FP structure

Figure 2 shows another alternative frame structure where the Subframe number and Number of HARQ retransmissions fields are given only once per subframe, whereas DDI and Number of MAC-d PDUs fields are repeated for every MAC-es PDU.

Number of Subframe field (3 bits) tells the number of subframes in the Data Frame.

Number of MAC-es PDUs field (4bits) tells the number of header portion for each subframe(the number of MAC-es PDUs in the DATA FRAME)

2ms TTI and non-concatenated 10 ms TTI FP structure based on same principle is described in Annex 2.

Alternative 3
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Fig 3: Alternative 3 for E-DCH FP structure

Figure 3 shows an alternative frame structure where the Subframe number and Number of HARQ retransmissions fields are given only once per subframe, whereas DDI and Number of MAC-d PDUs fields are repeated for every MAC-es PDU as well as alternative 2 in Figure 2.

Number of MAC-es PDUs field in alternative 1 and 2 and Number of Subframe field in alternative 2 have been removed and replaced with two levels of extension flags (F). The usage of the extension flags(F) is same as Flag (F) in MAC header for HS-DSCH.(refer to 9.2.2 of TS25.321). 

The flag on the same row as Subframe number indicates whether another subframe follows (F=1) or not (F=0). 

The other flag at the end of one header portion (after Number of MAC-d PDUs field) indicates whether another header portion of the same subframe follows (F=1) or not (F=0). 

2ms TTI and non-concatenated 10 ms TTI FP structure based on same principle is described in Annex 3.
Summary 

Alternative 1)

· One “Num of MAC-es PDUs”in FP, which indicates total number of MAC-es in FP

· “Subframe No” and “num of HARQ retrans”  per MAC-es PDU

Alternative 2)

· “Num of MAC-es PDUs” per subframe, which indicates total number of MAC-es in subframe

· “Subframe No” and “num of HARQ retrans” per subframe

Alternative 3)

· No “Num of MAC-es PDUs” field in FP 

· “Subframe No” and “num of HARQ retrans”  per subframe

· Two extension flag, 

· Fist flag indicates whether header portion for another subframe follows or not

· Second flag indicates whether another header portion of same subframe follows or not

(Required Header Size for each alternative)

The table 1 shows 10ms concatenated FP’s required header size (not including payload) for each alternative in case 1.2.4 and 8 logical channels are multiplexed into one MAC-d flow, i.e. 1,2,4 and 8 MAC-es PDU within subframe.  

	
	1 MAC-es within subframe (spare bits)
	2 MAC-es PDUs within subframe
	4 MAC-es PDUs within subframe
	8 MAC-es PDUs within subframe

	Alternative 1
	18 octets ->144 bits 

(25 bits)
	33 octets ->264 bits 

(50 bits)
	63 octets ->504 bits 

(100 bits)
	123 octets ->984 bits 

(200 bits)

	Alternative 2
	23 octets ->184 bits 

(50 bits)
	33 octets ->264 bits 

(70 bits)
	53 octets ->424 bits 

(110 bits)
	103 octets ->824 bits 

(190 bits)

	Alternative 3
	17 octets ->136 bits 

(15 bits)
	27 octets ->216 bits 

(30 bits)
	47 octets ->376 bits 

(60 bits)
	87 octets ->696 bits 

(120 bits)


Table 1 : Required Header Size for each alternative (10ms concatenated FP)

The table 2 also shows the 2ms TTI FP’s required header size for each alternative.  

	
	1 MAC-es within subframe (spare bits)
	2 MAC-es PDUs within subframe
	4 MAC-es PDUs within subframe
	8 MAC-es PDUs within subframe

	Alternative 1
	6 octets ->48 bits 

(9 bits)
	9 octets ->72 bits 

(14 bits)
	15 octets ->120 bits 

(24 bits)
	27 octets ->216 bits 

(44 bits)

	Alternative 2
	6 octets ->48 bits 

(9 bits)
	8 octets ->64 bits 

(13 bits)
	12 octets ->96 bits 

(21 bits)
	20 octets ->160 bits 

(37 bits)

	Alternative 3
	5 octets ->40 bits 

(4 bits)
	7 octets ->56 bits 

(7 bits)
	11 octets ->88 bits 

(13 bits)
	19 octets ->152 bits 

(25 bits)


Table 2 : Required Header Size for each alternative (2ms FP)

From above table, it is obviously that alternative 1 requires bigger header compared to alternative 2 and 3 since Subframe no field and Num of HARQ Retransmission field is set per MAC-es PDU.

Thus, we propose to select alternative 2 or 3.

3 Conclusions

We propose that RAN3 agree to select alternative 2 or alternative 3 described in chapter 2 as an E-DCH DATA FRAME structure.

Annex 1 : 2ms/10ms(not concatenated) TTI E-DCH structure for alternative 1 
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Figure 4:  2ms(left)/10ms(right) TTI E-DCH FP structure for alternative 1
Annex 2 : 2ms/10ms(not concatenated) TTI E-DCH structure for alternative 1
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Figure 5:  2ms(left)/10ms(right) TTI E-DCH FP structure for alternative 2

Annex 3 : 2ms/10ms(not concatenated) TTI E-DCH structure for alternative 3
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Figure 6:  2ms(left)/10ms(right) TTI E-DCH FP structure for alternative 3
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