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1. Introduction
During the previous RAN WG2 meetings in Tallinn and Seoul the UL prioritization scheme for LTE has been discussed. Different proposals have been made and are summarized in this contribution. 
In addition, some comments are added for each solution.
2. Discussion

The different proposals that have been made in the previous meetings are subject to an email discussion and have been categorized in 2 groups called:
· Network controlled resource splitting

· Network signalled UE controlled resource splitting

The “Network controlled resource splitting” category can be further separated in two alternatives which consist of a priority altering scheme and a bandwidth ratio allocation scheme. 
These three solutions can be viewed in a different way. I.e. in terms of increasing complexity and decreasing signalling overhead. 
· The first solution (see [1]) proposes a priority altering scheme (based on a configurable schedule)
· This solution is the simplest to implement because at each TTI, it relies on the existing absolute priority scheme (the priority setting can then change per TTI)

· This mechanism is based on absolute priority thus bandwidth is allocated on a per TTI basis which is quite coarse. Also the grant available in each TTI is not known beforehand RRC signalling may be needed to ensure the provided bit rate is shared accordingly among the different RBs.

· The second solution (see [2] and [3]) proposes to indicate the bandwidth ratio allocated to each RB
· This solution is more complex to implement because the UE must keep a weighted round-robin status based on the transmission it has performed.

· RRC signalling will only be required if the bandwidth allocation needs to change

· A third solution (see [5]) proposes to implement a leaky bucket rule in the UE so each RB can satisfy the guaranteed, minimum and maximum bit rate requirements

· This solution is the most complex to implement because the UE has to keep one or several leaky bucket buffers for each RB.
· RRC signalling in this case would only be needed if RBs are added or deleted, it is not expected that additional signalling is needed.

In the following subsections we give comments and additional pros and cons of each solution.
2.1. First Solution
Pros:
· The solution relies on a concept that has been implemented and tested
· No history is kept in the UE, the decisions are taken on a TTI per TTI basis

Cons:

· In order to provide the required bit rates to each RB, the scheduler in the eNB needs to interact with the priority schedule.
· RRC signalling may be needed at TTI level to ensure the provided bit rate is shared accordingly among the different RBs

2.2. Second Solution
Pros:
·  The UE will provide the bandwidth ratio to each RB as configured, regardless of the grant provided in each TTI, without intervention from the eNB scheduler.
· Provided the eNB scheduler allocates sufficient grant on average, this solution will automatically provide the required bit rate to each RB.
Cons:

· This solution will trigger more RLC segmentation if many RBs have data to send in a given TTI and the grant is large.
· A weighted round robin status needs to be kept from TTI to TTI.

2.3. Third Solution
Pros:
· This solution ensures that each UE is allocated the correct bit rate per RB even though the eNB may provide more or less than the required bit rate
Cons:

· The algorithm needs to run X times per TTI, X being the number of leaky buckets per RB.
· The UE needs to remember several leaky bucket status per RB across TTIs

· The same mechanism needs to be implemented in the eNB and kept in sync with the UE

3. Conclusion

This contribution has listed the proposals that were brought forth regarding UL prioritization as well as discussion points for each.

We believe that if for LTE, RAN2 makes the decision to solve the starvation issue and support GBR services, the second solution provides a good compromise between the additional controls over the bit rate provided to each RB and the increase in complexity in the UE and thus recommend that solution 2 be adopted in principle. 
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