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1 Introduction
In RAN2#61bis meeting, several documents [1][2][3] were presented on the topic of RLC PDU size selection for Enhanced L2 for Uplink. It was agreed to specify a scheme where the RLC PDUs are created based on current or previous E-TFC selection. However, when discussing how to exactly specify this, numbers of open issues were identified as below:

-
On what should we base the RLC PDU size selection, e.g. grants…;
-
Number of TTIs for 2ms and 10 ms;
-
Number of RLC PDUs that can be created in advance;
-
How to increase the RLC PDUs;
-
How to take care of multiple logical channels;
-
How to handle scheduled and non-scheduled data;
-
How does it work for the delta HARQ depending on the MAC-d flow.
In this contribution, some solutions for resolving these issues are discussed as the way forward.
2 Discussion
In this section, we will discuss all the above open issues in detail and try to find corresponding solutions.
About what the RLC PDU size selection based on:
For fully radio awareness, RLC PDU selection is done according to the current E-TFC selection, thus significant performance gains can be provided. But taking into account the additional complexity at the UE side, it should be an optional UE capability. For the UE who does not support fully radio awareness, RLC PDUs could be created ahead of the E-TFC selection. In order to achieve the benefits of radio awareness to some extent, RLC PDU size selection can be done based on previous E-TFC selection or the current serving grant. Although the current serving grant can reflect the radio conditions and cell loads, but before it can be used for RLC PDU size selection for the upcoming transmission, it must be converted to the maximum number of bits of scheduled data, which is the function of E-TFC selection. As a result, RLC PDU selection base on E-TFC would be seen as most straight forward way.
About non-scheduled and scheduled MAC-d flow:
In order to eliminate the issue caused by the mix-up of scheduled MAC-d flows and non-scheduled MAC-d flows, the RLC PDU size selection should be based on the grant of each type respective, i.e. for the logical channel belongs to a non-scheduled MAC-d flow, the indicated RLC PDU size by MAC should always be the value of its non-scheduled grant, while for all logical channels belongs to scheduled MAC-d flows, the indicated RLC PDU size by MAC should be the number of bits calculated from the scheduled grant of previous TTI, ie scheduled part of E-TFC selection. In addition, the issue arisen when the E-TFC is limited by the available data in the previous TTI can be eliminated.
About the max delay:
If RLC PDU size selection is done based on previous E-TFC selection, then an appropriate max delay should be defined. The radio awareness performance gains will be bigger if the max delay can be shorter, which depends on the UE capability. We think that 2 TTIs for 2ms TTI and 1 TTI for 10ms TTI are suitable values.
When 2ms TTI is configured, RNC can reserve a set of HARQ processes for non-scheduled transmissions and the remainder for scheduled transmissions through RRC. At the case that a set of HARQ processes are reserved exclusively for scheduled MAC-d flows, for the radio awareness must be done based on the E-TFC selection of the previous TTI on which scheduled MAC-d flows were scheduled, it is possible that the previous TTI resides in the previous HARQ RTT, as a result the delay maybe run out of the max delay. Furthermore, previous TTI for radio awareness reference may also out of data because of compress mode or DTX pattern, thus MAC entity will have no idea about the indicated RLC PDU size, the same issue also happens at the beginning of E-DCH transmission. One possible solution is that a default value can be used as the indicated RLC PDU size, which could be configured by network or rely on UE implementation to select the size in between maximum and minimum value.
About number of RLC PDUs created in advance:
Numbers of RLC PDUs could be created in advance to allow the UE to timely fill up the MAC PDU in case the serving grant increases, while the total amount of un-transmitted RLC PDUs in the RLC buffer should be limited. The upper threshold of un-transmitted RLC PDUs should be a trade off between the scenario of grant suddenly increases and the scenario of grant suddenly decreases, thus to ensure good radio awareness performance as well as avoid the waste of Node B scheduling resources. Although it seems hard to define the exact upper threshold, but from the “easy to test” point of view, we think it will be better to define it. Since most of the time, the serving grant modified by E-RGCH may not more than double in two TTIs, a value of twice of the indicated RLC PDU size would seem to be suitable, which will also result in an acceptable delay of RLC PDU size increase when serving grant suddenly increases by E-AGCH.
About multiple logical channels:
In the data allocation phase of E-TFC selection, the allocation of the transport block to different logical channels is based on their priorities, correspondingly, the creation of RLC PDUs should also be taken in the priority, and as a result UE could maximize the transmission of higher priority data.
About delta HARQ:
Depending on different Qos requirements, different delta HARQ will be applied to different MAC-d flows. When multiple MAC-d flows are mixed up together in one TTI, the delta HARQ of the highest priority logical channel will be used for E-TFC selection, as a result different multiplexing list maybe result in different E-TFC based on the same serving grant. While it should be taken into account that delta HARQ will not affect the E-TFC too much and it can be alleviated by the RLC PDUs created in advance.
3 Conclusion
In this contribution we discussed some solutions on how to define the behavior of UE for radio awareness with delay. It is proposed for RAN2 to discuss and agree on the following:
1. The RLC PDU size selection is based on the previous E-TFC selection;
2. The max delay for radio awareness should be 2 TTIs for 2ms TTI and 1 TTI for 10ms TTI;
3. For the logical channel belongs to a non-scheduled MAC-d flow, the indicated RLC PDU size by MAC should always be the value of its non-scheduled grant; for all logical channels belongs to scheduled MAC-d flows, the indicated RLC PDU size by MAC should be the number of bits calculated from the scheduled grant of previous TTI which refers to;

4. In the case that there is no previous TTI to refer to or the previous TTI is out of max delay, the value between the minimum RLC PDU size and maximum RLC PDU size can be used for RLC PDU creation, which could be configured by network or rely on UE implementation;
5. The total amount of un-transmitted RLC PDUs created in advance should not be more than twice of the indicated RLC PDU size;

4 
References
[1] R2-081524, RLC PDU size selection for Enhanced L2 UL, NSN, Ericsson
[2] R2-081832, Specifying RLC PDU size selection for uplink improved L2, InterDigital
[3] R2-081876, RLC PDU size selection for Improved L2, Qualcomm Europe

2/2
2008-04-29

