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1 Introduction

To support high bit rate, RLC PDU size is agreed to be flexible during previous RAN2 meetings in Seoul and Riga. The major motivation of flexible RLC PDU size is to avoid any padding in RLC entity. The RLC PDU size can vary from no payload data to the maximum PDU size.
The granularity of one byte needs long bit representation for the SID field in MAC-hs PDU. In this paper we discuss the granularity issue of variable RLC PDU sizes with respect to the overhead of MAC-hs PDU header.

2 RLC SDU concatenation and segmentation
2.1 Concatenation and segmentation

To eliminate padding, a simple and straightforward method for concatenation and segmentation has been proposed [1], as illustrated by Figure 1. The concatenated SDUs are segmented with the maximum PDU size until what is left for the last segment. Note that this method does not change the current RLC header format. The only change required is to allow RLC to transmit and receive PDUs with flexible sizes. It is clear that every possible number that is less than or equal to maximum PDU size and larger than the PDU header size must be covered in the list of allowed PDU sizes.
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Figure 1: Concatenation and segmentation Method.

2.2 Segmentation without concatenation

Another way to avoid padding is to support flexible PDU size and not to allow concatenation of RLC SDUs. This method has an advantage that no LI is needed in RLC PDU. Instead, one or two bits is needed to indicate the end of an RLC SDU. 

3 MAC-hs PDU header length analysis

The current MAC-hs PDU header for Rel-6 is shown below.
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The SID field is 3 bits and N field 7 bits for Rel-6. For analysis purpose, we can neglect VF and Queue ID fields in this paper. For flexible RLC PDU size, the SID field need enough bits to represent the maximum PDU size. For example, with maximum PDU size = 642 bytes, SID need 10 bits. 

In this section, we use the case that maximum PDU size = 642 bytes, SDU#1 is 1000 bytes and SDU#2 is 600 bytes, AMD PDU header is 2 bytes and LI is 2 bytes so that the total bytes in three RLC PDUs (PDU1, PDU2, and PDU3) would be 1000+600+2*3+2*2 = 1610.
3.1 MAC-hs PDU header when concatenation is allowed

When concatenation is allowed, PDU1 and PDU2 will have size 642 and PDU3 have size 1610 – 642*2 = 326.

Sizes of SID, N, and F fields, when directly applying the current header format with SID field being changed to 10 bits, are shown in the following table.

	
	SID1
	N1
	F1
	SID2
	N2
	F2
	Total bits

	value
	642
	2
	0
	326
	1
	1
	-

	Length (bits)
	10
	7
	1
	10
	7
	1
	36


If we add one M/F field to indicate whether the corresponding RLC PDU is of the maximum PDU size or a flexible size, and if we rename SID for maximum PDU size by MID (Maximum Size Index Identifier), then since the number of configured Maximun size can be limited, say 8 of them, 3 bits for MID will be enough. An example of MID table is as the following table. 

	MID
	0
	1
	2
	3
	4
	5
	6
	7

	Max. Size (in Bytes)
	42
	82
	162
	322
	642
	962
	1282
	2562


Suppose MID index for 642 is 4 as show in the table above. Since the number of PDU with flexible size, if exists, is always one, N2 field can be saved. Thus, the header is now:

	
	M/F
	MID
	N1
	F1
	M/F
	SID
	F2
	Total bits

	value
	M
	100
	2
	0
	F
	326
	1
	-

	Length (bits)
	1
	3
	7
	1
	1
	10
	1
	24


3.2 MAC-hs PDU header when concatenation is not allowed

When concatenation is not allowed, there is no LI needed. We assume spare bit in the AMD PDU header can be used to indicate the end of an RLC SDU. Thus, in the case above, the first SDU of size 1000 is segmented into two RLC PDUs of size 642 and 362 respectively. The second SDU is contained in the third PDU of size 602. Suppose the chance of consecutive RLC PDU having same size is low. Thus, Ni is always one so that Ni field can be saved. Thus, the header is now:

	
	SID1
	F1
	SID2
	F1
	SID3
	F2
	Total bits

	value
	642
	0
	362
	0
	602
	1
	-

	Length (bits)
	10
	1
	10
	1
	10
	1
	33


If the number of RLC PDUs within one MAC-hs PDU is high, say 10, the total header bits would be quite high, say 110 bits, when concatenation is not allowed.

4 Discussions

1. From Section 3.2, we see that the overhead in MAC-hs PDU header is higher when concatenation is not allowed.

2. M/F field can reduce the overhead of MAC-hs PDU header.

3. Ni field currently is 7 bits. With higher RLC PDU size configured, the number of RLC PDUs contained in one MAC-hs PDU can be kept smaller. Thus, the length of Ni fields can be reduced to a proper value to further reduce the overhead for MAC-hs PDU header.

4. With M/F field added, size of SID can be adaptive to the value of MID. For example, if MID shows the maximum RLC PDU size of 82 is used instead of 642, then SID is automatically adapted to 7 bits instead of 10. Else, SID needs to be 12 bits if Maximun PDU size of 2562 is covered in the configuration.

5 Conclusion

Based on previous analysis for flexible RLC PDU size, we propose the following:

1. RLC entity shall allow RLC SDU concatenation for flexible sized PDU as in Rel-6.

2. M/F field is added in MAC-hs PDU header to reduce the overhead.

3. Ni field is reduced to a proper value to reduce the overhead. The actual size is FFS.

4. SID field length shall be adaptive according to the value indicated by MID.

6 References

[1] R2-062847, “L2 Enhancements for High Data Rates”, Ericsson
PDU #2





PDU #1








Flexible sized PDU, no padding








PDU #3





SDU #1





RLC header





SDU #2





Maximum sized PDU





Maximum sized PDU

















































































4/4
2007-01-12

_1093941537.doc










































VF







Queue ID







TSN







SID1







N1







F1







SIDk







Nk







Fk







SID2







N2







F2







MAC-hs header







MAC-hs SDU







Padding (opt)







MAC-hs SDU







Mac-hs payload












