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1. Introduction
In last meeting, there was some discussion on whether pre-emption of MAC-d/c SDU should be supported within one priority queue. In this document we provide our analysis on this subject
2. Discussion
According to current definition of segment indicator, the pre-emption within one priority queue could not be supported in MAC-ehs. As indicated by some companies that such flexibility of UTRAN scheduler should be given. According to current specification, maximum 8 priority queues and 16 logical channels could be supported. So such pre-emption could be avoided to some extent during RB/SRB configuration. We could foresee such pre-emption would happen in very rare cases. 
However, this could not exclude such pre-emption would be happen in some cases. In order to support such pre-emption, we could either extend the number of priority queue or adding some information in the header to help UE decoding the MAC-ehs PDU. For the first alternative, it had been already discussed in RAN2 that each logical channel corresponding one priority queue will bring UE processing complexity and has been excluded. For the second alternative, it has also some limitation to keep the current MAC-ehs header structure. In the following part we give an example of supporting the pre-emption by modifying the MAC-ehs header fileds.
Here we assume the pre-emption happens between different logical channels within one priority queue. There are two problems need to be resolved in order to support:
1) Segment indicator to indicate MAC SDU situation when high priority SDU together with pre-empted SDU segment in one TTI, also illustrate in [1].
2) When data loss happens for certain TTI, how does UE re-assemble the pre-empted SDU?
Figure 1 illustrate the potential header structure of MAC-ehs to support pre-emption, here we modify the “F” filed into “PI” which indicate the MAC SDU segment is the following part of a SDU which was pre-empted by some high priority data in this priority queue. So when PI set to 1, it means the MAC SDU segment is 
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Figure 1: optimized MAC-ehs header

In case of pre-emption happens, the value of SI and PI is illustrated in figure 2:
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Here we assume the following part of the pre-empted SDU (with PI set to 1)is always a segment. Such indicator could also support if the following part of the pre-empted SDU is a middle part of a SDU. The definition of segment indicator would be also modified in the following table:

	SI Field
	Segmentation indication

	00
	The first MAC-ehs SDU of the reordering PDU is a complete MAC-d or MAC-c PDU;
If there are more than one MAC-ehs SDU in the reordering PDU, the last MAC-ehs SDU of the reordering PDU is a complete MAC-d or MAC-c PDU in case of the last MAC-ehs SDU is not a pre-empted MAC-ehs SDU segment, otherwise, the last MAC-ehs SDU is the last segment of corresponding MAC-d or MAC-c PDU.

	01
	If there is more than one MAC-ehs SDU in the reordering PDU, the last MAC-ehs SDU of the reordering PDU is a complete MAC-d or MAC-c PDU in case of the last MAC-ehs SDU is not a pre-empted MAC-ehs SDU segment, otherwise, the last MAC-esh SDU is the last segment of corresponding MAC-d or MAC-c PDU;
The first MAC-ehs SDU of the reordering PDU is a segment of a MAC-d or MAC-c PDU.

	10
	If there is more than one MAC-ehs SDU in the reordering PDU, the first MAC-ehs SDU of the reordering PDU is a complete MAC-d or MAC-c PDU;
The last MAC-ehs SDU of the reordering PDU is a segment of a MAC-d or MAC-c PDU. If the last MAC-ehs SDU is a pre-empted MAC-ehs SDU segment, it is the middle segment of corresponding MAC-d or MAC-c PDU.

	11
	The first MAC-ehs SDU of the reordering PDU is a segment of a MAC-d or MAC-c PDU;
The last MAC-ehs SDU of reordering PDU is a segment of a MAC-d or MAC-c PDU. If the last MAC-ehs SDU is a pre-empted MAC-ehs SDU segment, it is the middle segment of corresponding MAC-d or MAC-c PDU.


Table 1: Modified definition of SI field

In order to correctly interpreted following part of the pre-empted SDU in UE, here we limit another pre-emption would be performed after the old pre-empted MAC-d/c PDU been transmitted during this priority queue.

On the other hand, the similar scheme in MAC-e PDU to identify ending of the MAC-ehs header should be adopted by calculating the PDU and each SDU size. As a result, an optional 3 byte flag filed is added. When the size of the data plus header is less than or equal to the TB size of the TFRC selected minus 24 bits, the Flag shall be appended at the end of the MAC-ehs header, in any other case it is understood that there is no room for another set of LCH-ID, L and PI fields plus MAC-ehs SDU, so no extra Flag is needed. Thus no extra overhead is introduced to the MAC-ehs header, also the MAC-ehs header octet alignment is achieved. The boundary of different sets of LCH-ID, L and PI fields can be deduced from the value of LCH-ID and the configuration of priority queues.
On UE side, when it read the PI=1, it will re-assemble this segment with the previous received data (segment) of this logical channel, however, there is a risk for UE incorrectly re-assemble the SDU when a number of MAC-ehs PDU are lost and the lost PDUs happen to contain one following part of a pre-empted SDU and one first part of another pre-empted SDU within one priority queue. But such problem could be foresee having very low possibility to happen.
3. Conclusion
In this document, we analyze the needs of supporting the pre-emption within one priority queue in MAC-ehs, And we see some possible scenario but not necessary. We also provide two potential solution to support the pre-emption, while both of them have some limitation and bring some complexity to UE, we want RAN2 to discuss such problem and the possible approach to support pre-emption.
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