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Decision and Discussion
1 Introduction
Several optimizations have been proposed for avoiding the repetition of the same values of some fields like LCH-ID, TSN, L  and SI in the MAC-hs header. However, these optimizations cause the complexity of the MAC protocol to increase. This contibution analyze how much  gain would be brought by the  optimization. 
2 Expected Gain From The Optimization 
The baseline is to have all the fields per RLC PDU. The idea for the optimization is that since many fields have the same value for those RLC PDUs from the same logical channel it is possible to omit such fields when multiple RLC PDUs from the same logical channel are multiplexed together in the same MAC-hs PDU.  

The gain from the optimization can be approaximated as below, and table 1 lists the expected gain in terms of MAC-hs PDU sizes. 
Gain =  # of RLC PDUs whose MAC-hs header field is optimized * size of corresponding header field / MAC-hs PDU size
It should be noted that the number of optimized RLC PDUs are always smaller at least by one than the number of RLC PDUs multiplexed in the MAC-hs PDU. That’s the reason why the gain becomes bigger with the larger MAC-hs PDU size. 
Table 1. Expected gain
	RLC PDU size = 1000 bit

	MAC-hs PDU size
	~ 1000 + α
	~ 2000 + α
	~ 4000 + α
	~ 8000 + α

	LCH ID (5 bit)
	0 %
	0.25 %
	0.38 %
	0.44 %

	TSN (6 bit)
	0 %
	0.30%
	0.45%
	0.53%

	SI (2 bit)
	0 %
	0.10%
	0.15%
	0.18%

	L (12 bit)
	0 %
	0.55%
	0.83%
	0.96%

	overall gain when all the fields are optimized together
	0 %
	1.20%
	1.81%
	2.11%

	RLC PDU size = 2000 bit

	MAC-hs PDU size
	~ 2000 + α
	~ 4000 + α
	~ 8000 + α
	~ 16000 + α

	LCH ID (5 bit)
	0 %
	0.13%
	0.19%
	0.22%

	TSN (6 bit)
	0 %
	0.15%
	0.23%
	0.26%

	SI (2 bit)
	0 %
	0.05%
	0.08%
	0.09%

	L (12 bit)
	0 %
	0.28%
	0.41%
	0.48%

	overall gain when all the fields are optimized together
	0%
	0.48%
	0.72%
	0.83%

	RLC PDU size = 4000 bit

	MAC-hs PDU size
	~ 4000 + α
	~ 8000 + α
	~ 16000 + α
	~ 32000 + α

	LCH ID (5 bit)
	0 %
	0.06%
	0.09%
	0.11%

	TSN (6 bit)
	0 %
	0.08%
	0.11%
	0.13%

	SI (2 bit)
	0 %
	0.03%
	0.04%
	0.04%

	L (12 bit)
	0 %
	0.14%
	0.21%
	0.24%

	overall gain when all the fields are optimized together
	0%
	0.31%
	0.45%
	0.52%


3 Conclusion
The expected gain approximated in the table 1 does not seem significant in any case, while the protocol could be quite complex for it. Please see the annex to check how much more complexity is added when we optimize the SI field, whose gain would be less than 0.1% in most cases.
One can argue that the gain in 1000 bit RLC PDU is still considerable, but our assumption is that RLC PDU size would be larger than that in good channel condition. In typical scenario, RNC will set the maximum RLC PDU size to relatviely large one, e.g. 4000 bit when a UE is in a good channel condition, thus having multiple RLC PDUs in a MAC-hs PDU wouldn’t lead to the considerable gain. On the other hand, RNC will set the maximum RLC PDU size to relatively small one, e.g. 1000 bit when a UE is in a bad channel condition, but in this case MAC-hs PDU size itself will be small, so there would be no gain at all.
Another thing to be considered is that the optimization is only useful for high data rate, but the optimization is most needed for the low data rate services e.g. VoIP.
We believe the optimization is not justified considering above reasons, so it is proposed to not optimize the MAC-hs PDU header. 
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Annex. The example of procedural text for SI
In this annex, two procedural texts for SI are presented. One assumes SI is included for all MAC-hs header instances. The other is captured from [1] and assumes SI is optimized. 
3.1.1.1 11.6a.2.3a
Reassembly unit (SI is not optimized)
The reassembly unit processes the SI field of a received MAC-hs SDU. The UE shall:

· if SI field is set to “00” to indicate that this is a complete MAC-d PDU:

· deliver the MAC-d PDU to demultiplexing entity;

· if  there is any MAC-hs PDUs stored

· discard the stored MAC-hs PDUs 

· if SI field is set to “01” to indicate that this is a first segment of a MAC-d PDU:

· store the MAC-hs SDU;

· if SI field is set to “10” to indicate that this is an intermediate segment of a MAC-d PDU:

· store the MAC-hs SDU;

· if SI field is set to “11” to indicate that this is the last segment of a MAC-d PDU:

· if the received and stored MAC-hs SDUs are consecutive:

· combine the received and stored MAC-hs SDUs to a MAC-d PDU

· deliver the MAC-d PDU to demultiplexing entity;

· if the received and stored MAC-hs SDUs are not consecutive

· discard the received and stored MAC-hs SDUs
3.1.1.2 11.6a.2.3a
Reassembly unit (SI is optimized)
The reassembly unit processes the SI field associated with a reordering PDU. The UE shall:


-
if SI field is set to “00” to indicate that the first and last MAC-hs SDUs of the set are complete MAC-d PDUs:



-
deliver all MAC-d PDUs corresponding to MAC-hs SDUs in the set to demultiplexing entity;


-
if SI field is set to “01” to indicate that the first MAC-hs SDU is a segment of the a MAC-d PDU but the last is not;



-
if the received and stored MAC-hs SDUs are consecutive:




- combine the first received MAC-hs SDU with the stored MAC-hs SDU;




- deliver the MAC-d PDU corresponding to the combined MAC-hs SDU to demultiplexing entity.



- 
if the received and stored MAC-hs SDUs are not consecutive




- discard the received and stored MAC-hs SDU.



-
deliver all MAC-d PDUs corresponding to subsequent MAC-hs SDUs in the set to demultiplexing entity;


-
if SI field is set to “10” to indicate that the last MAC-hs SDU is a segment of the a MAC-d PDU but the first is not;



-
deliver all MAC-d PDUs corresponding to all but last MAC-hs SDU in the set to demultiplexing entity;



-
discard any previously stored MAC-hs SDU and store the last MAC-hs SDU of the received reordering PDU


-
if SI field is set to “11” to indicate that both the first and last MAC-hs SDUs are segments of a MAC-d PDU;



-
if the received and stored MAC-hs SDUs are consecutive:




- combine the first received MAC-hs SDU with the stored MAC-hs SDU;




-
if there is only one MAC-hs SDU in the set





- 
combine the received MAC-hs SDU with the stored MAC-hs SDU.




-
if there are several MAC-hs SDUs in the set





- 
deliver the MAC-d PDU corresponding to the combined MAC-hs SDU to demultiplexing entity.





-
deliver all MAC-d PDUs corresponding to all but last MAC-hs SDU in the set to demultiplexing entity;





-
discard any previously stored MAC-hs SDU and store the last MAC-hs SDU of the received reordering PDU



- 
if the received and stored MAC-hs SDUs are not consecutive:




- discard the received and stored MAC-hs SDU.








































































