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1
Introduction
In RAN2#73, contribution [7] pointed out that the largest Transport-block size specified in Rel-10 is more than the current MAC L field and RLC SO fields can handle. One identified solution was identified as follows:
1. Allow inclusion of up to two new RLC PDUs per LCH and TB. This increases the rate of RLC PDUs and, hence, also RLC SNs. Thus, although extension of L and SO fields can be avoided, the RLC SN space would need to be extended.

In this contribution, we take a closer look at the conclusions that we have underlined.
2
Discussion
Assume that in a given DL subframe a UE’s radio bearer is scheduled a number of 37482-octet Transport Blocks. Then the following seems to be possible with the current RLC/MAC:

1. On the network side, MAC indicates these “grants” to RLC;

2. RLC, recognizing that each grant is larger than what can be referred to with the current SO fields, returns two new RLC data PDUs per TB. However, instead of AMD PDUs these PDUs are AMD PDU Segments of new AMD PDUs that have the maximum size 2^15 – 1 octets (except where not needed, such as for the first and last AMD PDU of the subframe). 
3. On the UE side, the AMD PDU Segments are received normally i.e. as if they were segments of AMD PDUs that had first undergone local NACKs on the network side.

2.1
Comparison to “RLC stalling example” in [7]
In the above context, let us assume the maximum – though currently only theoretical – case that the number of TBs scheduled in the subframe is 10. Then, although two new RLC PDUs per Component Carrier and per TB are generated, only 374820 / 32767 = 12 new RLC SNs are used in the subframe, as demonstrated in Table 1. Then the RLC sequence number space is occupied in 511 / 12 = 42 milliseconds, which means that we can keep on sending for over 5 HARQ RTTs before we run out of RLC sequence numbers.
To cope with HARQ failures, T-Reordering can be set to ~25 ms (allowing for 3 HARQ retransmissions) before declaring an RLC PDU as lost. Upon expiry, this still leaves the other ~2 HARQ RTTs to generate and send the RLC status report and to obtain the RLC retransmission, without any RLC stalling.
Table 1: Usage of 10 large TBs in a subframe by RLC data PDUs. 
The SO values are only illustrative i.e. do not account for RLC/MAC headers.
	TB #1 content
	AMD PDU
SN = k
Length = 32767
	AMD PDU segment
SN = k+1
SO = 0

	TB #2
	AMD PDU segment
SN = k+1
SO = 4715
	AMD PDU segment
SN = k+2
SO = 0

	TB #3
	AMD PDU segment
SN = k+2

SO = 9430
	AMD PDU segment
SN = k+3

SO = 0

	TB #4
	AMD PDU segment
SN = k+3

SO = 14145
	AMD PDU segment
SN = k+4

SO = 0

	TB #5
	AMD PDU segment
SN = k+4

SO = 18860
	AMD PDU segment
SN = k+5

SO = 0

	TB #6
	AMD PDU segment
SN = k+5

SO = 23575
	AMD PDU
SN = k+6

Length = 28290

	TB #7
	AMD PDU
SN = k+7
Length = 32767
	AMD PDU segment
SN = k+8
SO = 0

	TB #8
	AMD PDU segment
SN = k+8
SO = 4715
	AMD PDU segment
SN = k+9
SO = 0

	TB #9
	AMD PDU segment
SN = k+9

SO = 9430
	AMD PDU segment
SN = k+10

SO = 0

	TB #10
	AMD PDU segment
SN = k+10

SO = 14145
	AMD PDU 
SN = k+11

Length = 18860


3
Conclusion
Above we have shown that while allowing two new RLC PDUs per TB does increase the rate of RLC SNs, the result is not 2 SNs per TB but, on average, 1.2 SNs per TB. This is achieved by using AMD PDU Segments of size-maximized AMD PDUs in initial transmissions.
Proposal:
Confirm that the current RLC/MAC header formats can handle the largest Rel-10 Transport-block size without notable increase in RLC stalling, even if 5 carriers are aggregated to the UE.
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