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1.
Introduction
In previous meetings, many open issues of HSUPA were resolved. But still there are some ambiguous points.

In this document, we discuss remaining issues with regard to Scheduling Information.
2.
Priority and Grant of SI
In section 10 of TS 25.309, it is stated that:

· Logical channels will be served in the order of their priorities until the non-scheduled grant and scheduled grants are exhausted, or the maximum transmit power is reached;

It means that the first data to fill a MAC-e PDU is data from a logical channel which has highest priority. And if there are remaining space in the MAC-e PDU, then data from logical channels of next highest priority is put into the MAC-e PDU. With this text, there is no ambiguity among logical channels when multiplexing or E-TFC selection is performed.

In fact, there are three different kinds of data that can be included into MAC-e PDU:

- Non-scheduled user data

- Scheduled user data

- Scheduling information

Because each logical channel has separate priority information, there is no problem in deciding which logical channel is more important than the other logical channels. But Scheduling information has no associated priority information. And there is no definition with regard to the priority of scheduling information in current TS 25.309.
Following cases can be considered with regard to scheduling information:
A. Initial Transmission

Initial Transmission means transmission of only scheduling information when there is no available grant. Because scheduling information is the first and the only data to fill the MAC-e PDU, there is no problem related to priority. 
Following line is found in section of 10 of TS 25.309:

-
 Non-scheduled transmissions are defined per MAC-d flow;
Considering that scheduling information is not related to a specific MAC-d flow, it’s not clear whether scheduling information is transmitted using non-scheduled transmission or not. Whereas section 9.3.1.1.3 states that the power offset is configured by RRC for scheduling information, it does not state how many bits is allocated for scheduling information.
But the size of scheduling information is 18bit and the PDU size of E-TFCI 0 of each E-TFCI table is 18bit. Because only scheduling information is transmitted at Initial Transmission, we can safely assume that scheduling information is transmitted using E-TFCI 0 regardless of whether it is non-scheduled transmission or not.
Conclusion:

When scheduling information is sent alone, it uses E-TFCI 0.
B. Transmission with Non-scheduled Data
Due to the fact that scheduling information is transmitted without the need of waiting for Grant, scheduling information can be considered as one of non-scheduled transmission type. If scheduling information is not sent frequently, sharing guaranteed rate with other logical channels of non-scheduled transmission is preferable to allocation dedicated guaranteed rate to scheduling information.

While logical channels mapped to non-scheduled transmission are used for real-time service such as VoIP and SRB, services reported by scheduled information are Interactive/Background services that are somewhat insensitive to delay. Accordingly, though scheduling information can be considered as one of non-scheduled transmission type, the priority of scheduling information is lower than the other logical channels configured to use non-scheduled transmission.

If both scheduling information and non-scheduled user data exist in the UE, and if the shared grant for both types are not enough, then the scheduling information should not be included into MAC-e PDU due to priorities. In this case, the scheduling information has to be delayed to next available transmission.
Conclusion:

Scheduling information can be transmitted using non-scheduled transmission, when there is room for that. 
Scheduling Information has lower priority than any other logical channels that use Non-scheduled transmission. 
C. Transmission with scheduled Data
In definition, scheduling information is used as rate request for the services configured to use scheduled transmission. In other words, scheduling information will directly impact and control the quality of the logical channel of these services. Thus, scheduling information should have higher priority than any logical channel that uses scheduled transmission.
If we assume that scheduling information has lower priority than any logical channels mapped to non-scheduled transmission as said above, the scheduling information may not be included into the non-scheduled part of MAC-e PDU when there is not enough power for non-scheduled transmission. In this case, we can use the assumption that scheduling information is more important than the other logical channels of scheduled transmission. Thus, when transmission of scheduling information is triggered and power is not enough for non-scheduled transmission, it is better to send scheduling information as part scheduled transmission.
But when scheduling information is not triggered and scheduling information is added into MAC-e PDU because of enough padding space, scheduling information should be included after all other logical channel.
Conclusion:

Scheduling Information has higher priority than any other logical channels that use scheduled transmission. When non-scheduled transmission has not enough power for scheduling information, scheduling information can be transmitted using scheduled grant.
3.
INACTIVE Process
There are two occasions in which a UE can’t transmit any user data. First one is when the serving grant of the UE is set to ″Zero Grant″ and the other one is at the TTI in which the process is inactive. From UE point of view, both occasions looks similar because the UE is not allowed to transmit any user data. But Node-b may think these two occasions to be different. 

For example, the Node-b may be ready to decode E-DPCCH even though the SG of the UE is set to ″Zero Grant″. On the other hand, the Node-b may switch off the decoder during the TTI in which the UE process is inactive. In other words, Node-b can deactivate certain processes not only to reduce overall transmission rate and power of the UE but also to reduce Node-b’s hardware resource usage. If this is true, UE should not transmit both SI and user data during Inactive process because the receiver in Node-b is not ready. 
At this point, we should consider non-scheduled transmission. According to current specification, it seems that inactive/active process has no impact on non-scheduled transmission. Thus, if a certain process is inactive and the process is designated to be used by non-scheduled transmission, the Node-b should continue decoding the E-DPDCH during that process.
Nonetheless, for other inactive processes with which non-scheduled transmission is not defined, it’s better for UE not to transmit even SI. This will reduce Node-b’s RoT reservation requirement and reduce node-b hardware resource usage. 
Conclusion:

Discuss whether it’s better for UE not to transmit SI during processes which is inactive and during which no non-scheduled transmission is defined.
4.
Composition of SI
Currently section 9.3.1.1.1 of TS 25.309 specifies following three IEs of scheduling information:

-
Logical channel ID of the highest priority channel with data in buffer, on 4 bits;

-
UE Buffer occupancy (in Bytes):

-
Buffer status for the highest priority logical channel with data in buffer, on 4 bits, as a fraction of the total reported buffer;

-
Total buffer status, on 5 bits;

-
Estimation of the available power ratio versus DPCCH (taking into account HS-DPCCH), on 5 bits (or less, depending on RAN4 results). UE shall not take DCH power into account when performing the estimation. Whether the backoff is taken into account or not is FFS.
All this information need not to be transferred at the same time. We believe that it is not required to transmit available power information as often as buffer information. [1] suggests that it takes quite long time for power headroom information to change. Power information gives rough view of available power at the UE and this information can be updated using happy-bit. Thus, it is enough for UE to include power headroom information in scheduling information only at start of burst.

Accordingly, we propose to use at least two types of scheduling information. First format of SI is used at the start burst, i.e when the UE has no Grant. It includes both buffer information and power headroom information. Second format of SI is used in the middle of transmission, i.e when the UE has Grant. This second format includes only buffer information, because we think power information is can be updated with happy bit. 
There are two approaches to the second SI format. First approach is to use same 18bit for second SI format as first SI. This means that 5 bits of UPH can be used to increase resolution of TEBS and HLBS. For example, we can increase the size of TEBS from 5 bits to 8 bits and the size of HLBS from 4bits to 6 bits by removing UPH when the UE has some grant. With this increased accuracy of UE buffer information, the Node-b can perform more subtle control of RoT.
Second approach is to reduce the size of the second SI format. In reality, there are many service scenarios where several services with different PDU sizes are used simultaneously. For example, when a UE uses voice service and web browsing service concurrently, one more MAC-d PDU in the MAC-e PDU will not always cause 336 bit increase. In other words, the amount of padding in the MAC-e PDU will vary a lot. Then as the size of SI gets smaller, there will be more chances for a SI to fit into the remaining padding space of a MAC-e PDU. If we agree on the scheme that UE include SI whenever SI can be included into remaining padding space of a MAC-e PDU, the size reduction of SI is beneficial.
Conclusion: 
Include UPH information in the Scheduling information only when UE has no Grant

Decides which approach to take for SI format when UE has some Grant.
5.
Change in HLID
Generally, it is desirable that the transition time from No Grant to some Grant is minimized for better QoS. And this is especially true for channels of high priority. But things like NACK-ACK error or availability of power in the cell sometimes make the transition not so fast. 

For example, if the cell is operating near maximum allowed RoT level, Node-b may give Grants only to UEs which have data above a certain priority level and may reject Rate Request for other channels. Thus even if a UE has sent a stand-alone SI and received ACK for the SI, it does not always guarantee immediately allocation of Grant to the UE.
Though UE periodically re-send scheduling information using T_SING until it gets Grant from the node-b, long value of T_SING may not improve the situation very much. This is not desirable in case where HLID has changed to a high priority service while the UE waits for Grant allocation but T_SING has not expired. 

Long delay in getting Grant from Node-b will degrade the QoS of high priority service. Thus in above example, it is more preferable for the UE to restart immediately SI transmission procedure and reset T_SING when HLID has changed to service of higher priority service during T_SING is running.

Conclusion:

Decide whether the change of HLID should trigger immediate restart of new SI report transmission.
6.
Secondary E-RNTI
Currently there are three possibilities w.r.t. E-RNTI. UE can have only Primary E-RNTI, only Secondary E-RNTI, or both E-RNTIs. 

Secondary E-RNTI is used to control a group of UEs with same Grant. Whereas AG or RG addressed to one primary E-RNTI controls SG of one specific UE, AG and RG addressed to one secondary E-RNTI controls multiple UEs within a group. While this approach with secondary E-RNTI has the benefit of less signalling load in the cell and simple, the Node-b can not subtly control each UE according to each UE’s buffer status or power headroom status.

When a UE has only secondary E-RNTI, there is few thing a Node-b can do with SI report from a specific UE. Even if the UE reports that it has so much available power to use for E-DCH, the Node-b will not increase the Grant for the group only because of that UE. Rather, the Node-b may set Grant for the group based on the number of UE in that group and the amount of the RoT that the group will have. We can similarly think of Buffer Status information and Happy Bit.
Additionally, the SI will takes up some bits from the MAC-e PDU, and can be regarded as unnecessary overhead. Thus it seems better not to use SI reporting. Or, it seems better to lengthen the SI reporting period when a UE is operating with secondary E-RNTI.
The case when a UE has both Primary E-RNIT and Secondary E-RNTI is different from the case when a UE has only Secondary E-RNTI. SI reporting under Secondary E-RNTI is necessary because it helps Node-b decide whether to move the UE back to Primary E-RNTI or not. However, it is not clear whether SI triggering condition under Secondary E-RNTI mode should be same as that under Primary E-RNTI mode. For example, because the Grant under Secondary E-RNTI mode is assumed to be smaller than the Grant under Primary E-RNTI, the buffer threshold for SI trigger may be different to prevent unnecessarily frequent SI reporting. Thus for optimized SI reporting, it seems better to define two sets of SI reporting configuration for Primary E-RNTI and Secondary E-RNTI.
By the way, even though the UE is disallowed from periodic or event-triggered SI reporting, it does not necessarily means that all kinds of SI reporting should be prohibited. In fact, if the UE has enough padding space in the selected E-TFCI, then it’s better to use that space for SI reporting.

Conclusion:

It is proposed not to use Scheduling information triggering for the UE having only Secondary E-RNTI

Decide whether to configure different scheduling information triggering condition for the UE having both Primary E-RNTI and Secondary E-RNTI

Decide how to use Happy-bit for the UE operating under Secondary E-RNTI
7.
Conclusion
It is proposed to discuss and agree conclusion in each section above.
8.
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