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1 Introduction
During RAN2#62 a baseline text for the logical channel prioritization was agreed based on the email discussion after RAN2#61bis. However, three open issues were not concluded:

1.
Should we / how to define the PBR averaging details ?

2.
Should we stimulate concatenation, if so how ?

3.
How to handle padding avoidance/reduction ?
A new email discussion was initiated to progress those before RAN2#62bis. This document summarizes the email discussion on these issues.

Two text proposals were provided during the discussion, and are replicated in Appendix.
2 Discussion
2.1 Defining averaging details for PBR
The need to specify the time period over which the PBR should be averaged was discussed in the email discussion prior to RAN2#62 [1]. The main argument for specifying the averaging period is the need to ensure that the UE serves bearers within the delay bound set by the QoS profile. It was claimed that no averaging period is specified, it will not be possible for the eNB to guarantee that the Packet Delay Bound (PDB) is not exceeded. 

Some concerns were raised with respect to specifying the averaging period

1. It should be clarified how the averaging is exactly specified, e.g. do we use a fixed time interval (which may be off-set between different UEs), moving window, etc.

2. Currently the UE is not aware of the PDB, so some additional signaling is needed to indicate the delay bound for each bearer.

During the discussion it was proposed that the life-time of the RB could be used for averaging period. However, some concerns with handling of periods of in-activity were raised, and there was no conclusion on if this is feasible or not. 

Two text proposals were provided. It is proposed to discuss in the meeting which text proposal (if any) should be chosen as the way forward.

2.2 Concatenation

The base line logical channel prioritization does not stimulate concatenation, but only limits the amount of segmentation.

Some solutions for increasing the concatenation were also identified during the email discussion after RAN2#61bis [1]:

1) Requiring that the UE maximises the amount of data from a single bearer when filling a transport block should remove the logical channel header overhead inefficiency, but there could be concerns with the time period over which the PBR is met. 

… 

3) A third possibility could be to place a strict restriction on segmentation at the RLC level and allow a softer control regarding logical channel multiplexing e.g. the UE should concatenate SDUs from single logical channels to minimise header overhead.

2.3 Padding avoidance / reduction
The base line text has two alternatives for padding avoidance / reduction:
1)
exclude the RLC and MAC header sizes explicitly with e.g. "if the amount of data available for transmission of user plane data is larger than the allocated grant, the UE shall not include padding. If the amount of data is not sufficient for L2 headers (RLC, MAC), the UE shall pad."

2)
Simply exclude the “minimum segment size” in which case the headers (and possibly also other data) would be excluded implicitly
In addition it was pointed out off-line that it might be sufficient to simply state that the UE shall maximize the amount of data it can transmit.

3 Conclusion

Based on the discussion two text proposals for defining averaging details for PBR were provided. It is proposed to discuss in the meeting which text proposal (if any) should be chosen as the way forward.
There were no proposals for concatenation or padding avoidance / reduction. It is proposed to discuss these two issues in the meeting and determine the best way forward.
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5 Appendix: Text proposals

5.1 Proposal 1

5.4.3.1
Logical channel prioritization

The Logical Channel Prioritization procedure is 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 UE shall maintain a variable Bj for each logical channel j, where Bj shall be initialized to BUCKETj and incremented by PBRj/1000 [assume PBR is in bps] for each TTI but no more than BUCKETj.
The UE shall perform the following Logical Channel Prioritization procedure when a new transmission is performed:
-
The UE shall allocate resources to the logical channels in the following steps:
-  
Step 1: All the logical channels with Bj > 0 are allocated resources in a decreasing priority order. If the PBR of a radio bearer is set to “infinity”, the UE shall allocate resources for all the data that is available for transmission on the radio bearer before meeting the PBR of the lower priority radio bearer(s);
-  
Step 2: the UE shall decrement Bj by the amount of data served to logical channel j in Step 1 (Bj can go negative);
-
Step 3: if any resources remain, all the logical channels are served in a strict decreasing priority order (regardless of the value of Bj) until either the data for that logical channel or the UL grant is exhausted, whichever comes first. 

-
The UE shall also follow the rules below during the scheduling procedures above:

- 
the UE should not segment an RLC SDU (or partially transmitted SDU or retransmitted RLC PDU) if the whole SDU (or partially transmitted SDU or retransmitted RLC PDU) fits into the remaining resources 

-
if the UE segments an RLC SDU from the logical channel, it shall maximize the size of the segment to fill the grant as much as possible even though the served data for this logical channel may exceed the configured PBR.
-
the UE shall serve as much data as it can to fill the grant in general. However, if the remaining resources require the UE to segment an RLC SDU with size smaller than x bytes or smaller than the L2 header size (FFS), the UE may use padding to fill the remaining resources instead of segmenting the RLC SDU and sending the segment.
Logical channels configured with the same priority shall be served equally by the UE.

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

At serving cell change, the first UL-DCCH MAC SDU to be transmitted in the new cell has higher priority than MAC control elements for BSR.
5.2 Proposal 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 UE should maintain variables Tj and Vj for each logical channel j, where Tj shall keep the latest time of data in logical channel j accumulated from empty, while Vj shall keep the amount of data served to logical channel j after Tj.
The UE shall perform the following Logical Channel Prioritization procedure when a new transmission is performed:


- The UE shall allocate resource to the logical channels in the following steps:
-  Step 1: 
All the logical channels are served in a decreasing priority order up to the value Xj = ceil(T – Tj) * (PBRj / 1000) – Vj, where T is the current time [assume PBR is in bps and both T and Tj are in ms]. If the PBR of a radio bearer is set to “infinite”, the UE shall allocate resources for all the data that is available for transmission on the readio bearer before meeting the PBR of the lower priority radio bearer(s);
-  Step 2: The UE shall increase Vj by the amount of data served to logical channel j in Step 1;
-  Step 3: If any resources remain, all the logical channels are served in a strict decreasing priority order until either the data for that logical channel or the UL grant is exauhsted, whichever comes first;
-  Step 4: If the buffer of logical channel j becomes empty, the value of Vj and Tj shall be updated accordingly.
-
The UE shall also follow the rules below during the scheduling procedures above:

- 
the UE should not segment an RLC SDU (or partially transmitted SDU or retransmitted RLC PDU) if the whole SDU (or partially transmitted SDU or retransmitted RLC PDU) fits into the remaining resources 

-
if the UE segments an RLC SDU from the logical channel, it shall maximize the size of the segment to fill the grant as much as possible even though the served data for this logical channel may exceed the configured PBR.
-
the UE shall serve as much data as it can to fill the grant in general. However, if the remaining resources require the UE to segment an RLC SDU with size smaller than x bytes or smaller than the L2 header size (FFS), the UE may use padding to fill the remaining resources instead of segmenting the RLC SDU and sending the segment.


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.

At serving cell change, the first UL-DCCH MAC SDU to be transmitted in the new cell has higher priority than MAC control elements for BSR.
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