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1 Introduction

During RAN2#61bis it has been agreed to design a scheme where the RLC PDUs are created based on current or previous E-TFC selection. Some open issues had been identified and were discussed by email [1].

In this contribution we summarize our views regarding these open issues. 
2 Open issues
We can regroup the previously identified open issues in a few key questions.
2.1 How to calculate the RLC PDU size

This question encompasses the issues of how to take care of multiple logical channels, scheduled and non-scheduled data, and the delta HARQ.
Two main approaches have been envisioned so far. The first possibility is to use the actual size of the E-TFC that has been selected in one of the past TTI(s). The drawback of this approach is that the actual E-TFC is subject to variations according to not only the grant and power headroom but also the availability of data, the power offset of the HARQ profile (delta HARQ), and the possible multiplexing with non-scheduled data. Thus from time to time the RLC PDU size for a certain logical channel could be smaller or larger than what it would otherwise be if it depended only on the grant and radio conditions. This could result in more multiplexing or segmentation when this RLC PDU is subsequently included into a MAC-i PDU. One would also need to define the behaviour when no E-TFC takes place in one of the past TTI(s). On the other hand, the benefits of the approach are that it does not require any extra calculation to determine the size and it naturally performs the necessary reduction of the RLC PDU size in case of deterioration of the power headroom.
The second possibility is to calculate the RLC PDU size based on the grant in one of the past TTI(s), independently of the actual E-TFC which is dependent on other factors as mentioned above. This approach would avoid the undesired variations of the calculated RLC PDU size. On the other hand, it requires a few extra calculations to convert the grant into an actual size and it is also necessary to take into account power limited situations.
Conclusion: We believe that both approaches (E-TFC or grant) are feasible. We have a slight preference for calculating the size based on the grant as this seems more technically correct (if power-limited situations are handled), but do not anticipate at this point that calculating the size based on the actual E-TFC would result in serious problems.
2.2 Maximum number of PDUs prepared in advance

As discussed in [1] a (non-perfectly) radio-aware UE needs to build a certain number of PDUs in advance to prevent running out of data to send if the grant increases. On the other hand, this number of PDUs must be limited to prevent serious issues due to excessive segmentation in case the grant decreases or radio conditions degrade. Thus the number of PDUs the UE should prepare in advance is a trade-off.
We believe there is a strong need to specify a maximum value for the number of PDUs prepared in advance, for the following reasons:

a) If no maximum value is specified, the network has no guarantee that a UE will not prepare a very large number of RLC PDUs in advance (for instance, the UE could prepare a whole 1500 bytes RLC SDU in advance). Thus, the network will be forced to configure a small maximum RLC PDU size for all UEs to make sure that no problem occurs when the grant is decreased or radio conditions degrade. A small maximum RLC PDU size means that the potential benefit of radio-awareness is considerably reduced. The problem is exactly the same as what happened if we decided to not specify further than a minimum and a maximum value.
b) Based on the knowledge of a maximum number of RLC PDUs built in advance by the UE the network (e.g. Node B scheduler) can better predict what will happen following an increase or decrease of grant.
c) Not specifying a maximum number of PDUs would complicate the testing of the feature since the delay after which the size of RLC PDUs included into the MAC-i PDUs is adjusted following a change of grant would be unknown.
One potential issue that has been brought up with specifying a maximum number of PDUs is the risk that the value we specify turns out to be too small or too large later on when the feature is implemented. We think that the risk is greater to not specify any value, and believe that it should be possible to determine an acceptable value from analysis. However, another possibility is to make the value configurable by RRC.

Conclusion: The maximum number of PDUs that can be prepared in advance should be specified.

2.3 Delay

The last question concerns the maximum delay between the completion of an RLC PDU and the E-TFC/grant which its size depends on.
We think a delay of 1 TTI is sufficient at least for the 10 ms case. We think it would most probably be sufficient for the 2 ms case as well, but do not have an issue with extending it to 2 TTIs if there is a strong desire from other companies.
Conclusion: The delay between the completion of an RLC PDU and the E-TFC or grant which its size depends on should be no larger than 1 TTI for the 10 ms case and no larger than 1 or 2 TTI for the 2 ms case.

3 Conclusions
On the three issues discussed above our conclusions are as follows:

Calculation of RLC PDU size: We believe that both E-TFC and grant approaches are feasible. We have a slight preference for calculating the size based on the grant as this seems more technically correct (if power-limited situations are handled), but do not anticipate at this point that calculating the size based on the actual E-TFC would result in serious problems.
Maximum number of prepared RLC PDUs: The maximum number of PDUs that can be prepared in advance should be specified.

Delay: The delay between the completion of an RLC PDU and the E-TFC or grant which its size depends on should be no larger than 1 TTI for the 10 ms case and no larger than 1 or 2 TTI for the 2 ms case.
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