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1.
Introduction
The uplink prioritization was discussed in several contributions [1,2,3]. In this document we outline a text proposal inline with the agreements at the RAN2#60bis meeting.
2.
Discussion and proposal
2.1
Input parameters

It is proposed that the input parameters are specified assuming a token bucket algorithm. That implies that two parameters are needed as input:

· The token rate; in bytes per TTI; indicates how many bytes are added to the bucket at each TTI

· The bucket size; in bytes; indicates that the maximum number of bytes that can be accumulated for a given bearer

The token rate indicates how much new credits the UE should assume every TTI. The token rate corresponds to the PBR and can be expressed in bytes/TTI.  A straight forward coding of the parameter would require around 15 bit (32 768 values) which allows for data rates up to 262 Mbps in steps of 1 byte/TTI. This is deemed to be excessive and it is proposed that the parameter is coded with an increasing step size to reduce the number of bits. For example a coding like: 1..100 bytes in steps of 1 byte, 110..1000 bytes in steps of 10 bytes, 1100..32000 bytes in steps of 100 bytes, would require 9 bits which indicates that it would be sufficient to code the parameter in 8-9 bit.

Proposal 1: The PBR is signalled to the UE as bytes per TTI and corresponds directly to the token rate of a token bucket algorithm,
Proposal 2: The PBR is coded with increasing step size to reduce the number of bits in the RRC message. 8-9 bits is deemed sufficient for the coding.

The bucket size that is also needed in the algorithm may be configured explicitly. An alternative would be to have a bucket size that is derived from the signalled PBR value. As an example the bucket size could be set to (5..10*token rate) which would mean that a bearer can accumulate 5..10 TTIs worth of data in the bucket.

Proposal 3: The bucket size is not explicitly signalled unless problems are identified with this approach. The parameter could be set in the standard or an interval (upper and lower limits) could be specified.
SA2 has agreed that MBR shall be set equal to PRR(S2-080913). Therefore it does not seem needed to consider the MBR in the prioritization process. We thus don’t see any need to signal the MBR.
Proposal 3: MBR is not signalled to the UE
2.2
MAC text proposal
The below text proposal is based on the text in [2]
5.4.3.1
Logical channel prioritization

The Logical Channel Prioritization procedure shall be applied when a new transmission is performed.

RRC can control the scheduling of uplink data by giving each logical channel a priority where increasing priority values indicate lower priority levels. In addition, each logical channel is given a Prioritized Bit Rate (PBR) . The Logical Channel Prioritization procedure ensures that the UE serves the logical channels in the following sequence:





· The PBR_CREDITj is the current credit for bearer i associated with the PBR

· PBR is a parameter configured by higher layer
· Tj  is an implementation dependent parameters but should not be larger than 10
-
For each time increment Tj, for each bearer j that has a PBR, the credit PBR_CREDITj is incremented by the value of Tj x PBRj. 

-
The PBR_CREDITj  is set to min (5*PBR, PBR_CREDITj ) 
-
At each scheduling opportunity (TTI) where the UE is permitted to transmit new data, it selects data from the highest priority bearer that has a non-empty buffer state and non-zero PBR_CREDIT. It can add to the transport block data equal to the size of the buffer, the size of the PBR_CREDIT or the available space in the transport block whichever is the smallest. The PBR_CREDIT is decremented by the quantity of data assigned.

-
If the PBR_CREDIT of all bearers are zero and there is still space in the transport block then the scheduler accepts data from the highest priority bearer with data buffered. It accepts data up to the size of the available space in the transport block.
-
Any bearers that have the same priority are considered in arbitrary order in the prioritization, but the order of the bearers is changed for each scheduling opportunity in a round robin fashion.
Logical channels configured with the same priority shall be served equally the by UE.

MAC Control elements for BSR, with exception of Padding BSR, have higher priority than U-plane Logical Channels.
4.
References

[1]

R2-080376, “Text Proposal for UL Logical Channel Prioritisation”, Qualcomm Europe
[2]

R2-080220, “UL resource utilisation”, Nokia-Siemens-Networks, Nokia Corporation
[3]

R2-080089, “UL LCH prioritization”, Ericsson






























































































































































































































3GPP


