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Scope

This document discusses how the use of 15 LI values in a RLC UM entity for PDUs that are 125 octets or less in length wastes capacity on the air interface and proposes methods by which this inefficiency could be avoided.  

Discussion

Currently, if the maximum PDU size configured for a UM bearer is greater than the threshold (125 octets) for using 15 bit LI values, then 15 bit LI values must be used for all PDUs regardless of their size.  This can be very wasteful of resources on the air interface.  In the case where the LI type is set to 15 bits, when a PDU of size 125 bytes or less is transmitted then for each LI used in the PDU one whole octet is wasted, compared with using an LI of 7 bits.  It would, therefore, be much more efficient if 15 bit LI values were only ever used when transmitting a PDU of a size requiring the use of a 15 bit LI.  The receiving UM entity would then select the LI type to use for decoding based on the size of the received PDU.  

This more efficient use of the air interface is currently not possible for the following reason.  In the case where a PDU with a 15 bit LI type is received and the SDU is one octet short of filling the PDU, if the subsequent PDU uses a 7 bit LI type then this cannot be indicated to the receiving entity for decoding as a 7 bit LI value for this condition is not defined.  

It is, therefore, clear that if this problem were solved then the air interface could be used more efficiently for UM bearers.  The following are possible solutions to this problem.  

Proposal 1 - Define a 7 Bit LI Value for the One Octet Less Case
A possible solution to this would be to define a new 7 bit LI value that could be used to indicate that the one octet less case has occurred in the preceding PDU which was using 15 bit LI values. Creating a new 7 bit LI value would make it necessary to change the threshold used for determining which LI type to use.  A 7 bit LI would then be used in UM for PDUs of 124 octets or less.  This LI value would not be required for AM and so the threshold for LI type would not have to change.  

Proposal 2 - Define a 15 Bit LI Value to avoid the One Octet Less Case from Occurring
An alternative solution would be to define a new 15 bit LI value which would be used by the sending RLC entity when it detects the one octet less case has occurred.  This LI would be included in the PDU in which the last octet is left unused.  This will have the affect of moving all the data in the PDU by two octets and so the last octet of the data segment would be moved to the start of the next PDU.  Use of this LI value would mean that the one octet less case will never occur in a transmitted PDU and so will not have to be signalled using an LI value.  
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Conclusions & recommendations

Both of the above proposals will solve the problem where UM uses 15 bit LI values unnecessarily thereby wasting air interface resources.  Proposal 1 creates a new 7 bit LI value and so causes the threshold for LI type selection in UM to change.  Proposal 2 creates a new 15 bit LI value, but if adopted for both AM and UM would prevent the one octet less condition from occurring in a transmitted PDU.  

It is proposed that one of these solutions should be used for releases 4 and 5 of the RLC specification 25.322.  To ensure compatibility between release 4 and 5 mobiles and release 99 networks it is proposed that the use of large PDUs requiring the use of 15 bit LI values be removed in the release 99 RLC specification.  
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