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1. Introduction

During RAN2#45bis, some agreements were reached for framework of uplink scheduling request. This contribution is aim to discuss current open items and provides way forwards to close Stage 2 HSUPA discussion.
2. Proposal
Open issues for Scheduling Info on MAC-e PDU
· Power Status; 
Currently, it is agreed that UE performs the E-TFC state updates (i.e. XYZ filtering criterion) and it maintains the maximum supportable E-TFC at any given time. This max supportable E-TFC can be reused (to save UE internal processing) for power status reporting instead of reporting other averaged power information. Since E-TFC state update is performed with respect to reference power offset, hence node B can convert it to maximum supportable power ratio for calculation of AG or RG.

Proposal: power status is the maximum supportable E-TFC resulted from E-TFC state update. 
· Identity for highest priority buffer status
RAN2 has not yet decided whether to use logical channel id, DDI or MAC-d flow id when indicating buffer size of highest priority. As for DDI, it is associated with RLC PDU size, hence it is not the total buffer size of the logical flow. As for MAC-d flow id, it may contain more than one logical flow with different priorities. Hence from scheduler point of view, indicating logical channel id seems to be the simplest option. 
Proposal: logical channel id is used for indicating highest priority buffer
· MAC-e PDU format with Scheduling Info
There are two options for MAC-e PDU format carrying Scheduling Information, at MAC-e header or MAC-e payload as a special MAC-es PDU (see figure below). MAC-e header approach is that a fixed length scheduling info is attached to MAC-e PDU header and there is 1 bit indicating whether the SI is attached or not. On the other hand, MAC-es SI PDU approach is that MAC-es PDU is constructed from SI and a special DDI is used to indicate the existence of MAC-es SI PDU. MAC-e header approach will waste 1 bit in every TTI whereas MAC-es SI PDU approach doesn’t. Also MAC-e header approach is much less flexible in terms of the length control, i.e. fixed size should be standardized and we need to change this fixed value if few more bits are needed in future. 

Proposal: SI is located at MAC-e PDU payload, as MAC-es SI PDU format, (hence, co-exist with other MAC-es data PDU(s)), Identified by a reserved DDI
· Number of priority buffer status
Additional benefit of MAC-es SI PDU is that UE can report more than one logical channel buffer size. This can be done by reserving more than one DDI, e.g. DDI1 = 1 highest logical channel reporting and DDI2 = 2 highest logical channel reporting. Hence, the size of MAC-es SI PDU is indicated by DDI.

Proposal: If two highest priority logical channel reporting is needed, reserve one more DDI for two buffer reporting.

· Happy bit on E-DPCCH
In our previous contribution, we supported 1 bit happy bit on E-DPCCH by assuming Scheduling Info on MAC-es is infrequent and event triggering basis. However, RAN2 decision was periodic reporting of SI during data transmission and this reporting can be configured as small as few TTI. From this outcome, the 1 bit happy bit becomes less attractive from scheduler point of view (continuous stream of no accurate power or buffer info). Instead of happy bit, it may be better to use 1 bit for other purpose, e.g. transmission indicator. 

Proposal: If periodic reporting of SI is sufficient, reconsider the 1 bit on E-DPCCH for other purpose. 

· Delivery of MAC-e SI PDU when multiplexed with other data
When SI is not multiplexed with other data, i.e. standalone SI reporting, UE shall continue HARQ retransmission until it receives acknowledge from serving cell. Currently it is FFS how HARQ should operate when SI is multiplexed with other data. If UE continue to retransmit until it receives ACK from serving cell, there may be unnecessary waste of resource if radio link quality of serving cell is inferior than those of non-serving cell. If UE stop retransmission of SI without ACK from serving cell, serving node B will miss latest UE buffer and power status, however, it can infer it from received data packet as well. So it is radio resource efficient for UE to stop retransmission normally and trigger another SI possibly with updated buffer and power status. 

Proposal: When SI is multiplexed with scheduled data, UE shall stop retransmission receiving upon ACK from any of E-DCH active set. If UE received NACK from serving cell, then it shall trigger another SI immediately.
· Buffer status reporting for streaming
During data transmission, periodic reporting of buffer status may be sufficient for the service of I/B. However for streaming, periodic reporting with long period may not be a good solution. Instead triggering of reporting may be better for streaming option. This trigger can be such that above/below a threshold during predefined duration. For streaming periodic reporting may not be so useful because it would report most of time a limited buffer size (like on or off). 

Proposal: for streaming flow, define triggering event instead of periodic reporting.
3. Conclusion
In this contribution, we discussed the remaining open issues for scheduling request and suggest the following way forward to close stage 2 HSUPA discussion; 

1. Power status is the maximum supportable E-TFC resulted from E-TFC state update.

2. logical channel id is used for indicating highest priority buffer

3. Scheduling Information is located at MAC-e PDU payload, as MAC-es SI PDU format, (hence, co-exist with other MAC-es data PDU(s)), Identified by a reserved DDI

4. If two highest priority logical channel reporting is needed, reserve one more DDI for two buffer reporting.

5. If periodic reporting of SI is sufficient, reconsider the 1 bit on E-DPCCH for other purpose.

6. When SI is multiplexed with scheduled data, UE shall stop retransmission receiving upon ACK from any of E-DCH active set. If UE received NACK from serving cell, then it shall trigger another SI immediately.

7. For streaming flow, define triggering event instead of periodic reporting.
