3GPP TSG-RAN WG2#46 meeting
R2-050426
14th – 18th February 2005, Scottsdale, USA
Source:
Panasonic
Title: 
Rate Request Scheme   
Agenda Item:
11.3.2
Document for:
Discussion, Decision

Introduction

In the RAN2#45bis meeting the rate request scheme was discussed. It was decided, that the last remaining bit on the E-DPCCH is always used as a “happy bit” in order to allow for a fast and reliable means for requesting additional resources from the serving cell.  Basic agreements could also be made with respect to the “scheduling information”, which is sent via MAC-e signalling. In this contribution we review the already made decisions and express our opinion on remaining open points.  

Agreements on the Rate Request scheme 

The following decisions with respect to Rate Request scheme were made at the RAN2#45bis meeting:

Scheduling Information

· Power status information

· The UE reports an estimate of the available power on top of DPCCH, considering only the HS-DPCCH

· The reported value is averaged over the past

· Priority Indication

· It was agreed to send either the logical channel ID, DDI value or MAC-d flow ID + MLP of the highest priority configured logical channel 

· Buffer status information

· Buffer status of highest configured priority logical channel with data in buffer

· Total buffer status

Trigger schemes and reliability schemes for scheduling information

· When Scheduling information is sent alone

· Power offset is configured by RRC

· Max number of transmissions is defined by the standard

· Transmit until ACK is received from serving cell (scheme1 in R2-050179)

· When Scheduling Information is sent together with data 

· The HARQ profile of the data in the MAC-e PDU is used

· Transmission reliability scheme is FFS.

· In case UE has no scheduling grant

· Send Scheduling Information as soon as first “scheduled data” arrives in the buffer

· Periodic reporting to protect against NACK->ACK misinterpretation

· Scheduling information can be multiplexed with non-scheduled transmissions

· In case UE already has a scheduling grant

· Periodic reporting, period defined by RRC

· Event triggers are TBD

· Polling from Node B using E-AGCH

· No decision

Discussion 

In the following we discuss the agreements on the rate request scheme.

1.1 Scheduling Information

1.1.1 Power status information

At the RAN2#45bis meeting it was decided to report an estimate of the available power on top of DPCCH taking into consideration the HS-DPCCH. In [1] we proposed to report DPCCH / max_UL_TX_Power within the scheduling information, which represents the power headroom on top of the DPCCH. However in our opinion there is no convincing argument to take the HS-DPCCH into account, i.e. by applying the “actual based method”, when reporting the UE power status. On the other hand we see some benefits when the reported power status does not consider HS-DPCCH transmissions. In our view reporting the power headroom relative to the DPCCH without consideration of the HS-DPCCH would give a more accurate representation of the UE power status. Node B would inherently know the radio channel conditions of the UE and could schedule accordingly. Furthermore in case the HSDPA serving cell and the E-DCH serving cell are collocated the scheduler has already knowledge of future HS-DPCCH transmissions and could take them into account when allocating resources to the UE. Therefore we propose to report DPCCH / max_UL_TX_Power without consideration of HS-DPCCH transmissions.

Conclusion: UE reports the ratio between DPCCH power and maximum UL Tx power as an estimate of the power available on top of DPCCH without consideration of HS-DPCCH.

1.1.2 Priority indication

So far it was agreed to include some priority indication of the highest priority channel (configured by RRC for buffer status reporting) with data in its buffer in the scheduling information. Three different options for the reporting of the priority indication are currently under consideration:

· Logical channel ID  

· MAC-d flow ID + logical channel priority (MLP)  

· DDI  

Reporting the identifier (logical channel ID) of the logical channel from which the highest priority data originates would enable the Node B to determine the power offset of the associated MAC-d flow and also the priority of the data [3]. This enables Node B to make a precise scheduling grant required to transmit the data in the UE buffer. At the last RAN2 meeting it was decided to support 16 logical channels per UE, which can be mapped to E-DCH. Therefore the logical channel ID would be represented by 4bits.
The second possibility considered for the priority indication is to report the priority level (MLP) of the logical channel from which the highest priority data originates and the identifier of the MAC-d flow, the logical channel is mapped on. The number of bits required for the priority information depends on the maximum number of MAC-d flows supported per UE for E-DCH. In [6] it was proposed to support 8 MAC-d flows per UE for E-DCH. However other companies commented that 4 MAC-d flows would be sufficient, since basically 3 different QoS profiles would be needed in order to meet the QoS requirements for different applications, i.e. SRB, VoIp services and Interactive/Background services. Assuming that each UE would support up to 4 MAC-d flows for E-DCH the overhead for the priority indication would be 5 bits, 2 bits for MAC-d flow identifier and 3 bits for priority level (MLP).
Reporting the Data Description Indicator (DDI) associated to the highest priority data, the third option, would also enable the Node B to determine the power offset and the priority of the logical channel. However signalling the DDI value wouldn’t be very efficient in terms of overhead (6 bits) in our view since the DDI value also contains information on the PDU size, which cannot be used by Node B for the scheduling. Bearing in mind that the TB sizes set would need to be optimized for the MAC-e header we believe that it would be preferable for the entire scheduling information to fit within the bounds of the MAC-e header as already pointed out in [2]. Therefore we propose to report the logical channel ID, which requires the least number of bits.         

Conclusion: UE reports the logical channel ID of the highest priority data within the scheduling information

1.2 Transmission and reliability schemes

In case Scheduling Information (SI) is sent together with data (non-scheduled or scheduled) the transmission reliability scheme is still TBD. In the following we distinguish the cases where the UE has no scheduling grant, Scheduling Information is multiplexed with non-scheduled data, and the case where UE has already a valid scheduling grant, Scheduling Information is sent together with scheduled or/and non-scheduled data.

It was decided to use a periodic repetition scheme in order to protect against NACK to ACK misinterpretations in case UE has no scheduling grant (SG=0). Since non-scheduled data is most likely to be time critical, e.g. VoIp or SRB, a high power offset will be used for the transmission in order to increase the reliability. This in turn increases also the probability, that the Scheduling Information is received by the serving cell. Therefore no further reliability scheme will be needed in our view. 

In case the UE has a valid scheduling grant (SG>0) and Scheduling Information is sent together with non-scheduled or/and scheduled data UE will report the Scheduling Information periodically. Depending on the periodicity, which is configured by RRC, it would be beneficial to use in addition scheme 2, which was explained in [2]. UE includes upon having received an ACK from a non-serving RLS for a MAC-e PDU containing scheduling Information the scheduling information with new data payload in the following packet as well. This would increase the likelihood that the serving cell receives the scheduling information. 

Conclusion:  Use scheme 2 when UE has a scheduling grant (SG>0) and Scheduling Information is sent together with scheduled or/and non-scheduled data   

1.3 Polling from Node B

In [4] it was proposed to give UTRAN the possibility to request the UE to report scheduling information at any time by means of polling. There was quite some discussion in the last meeting on the usefulness of such a polling mechanism.
No decision was made so far. In our view there is no real benefit in allowing the Node B to request scheduling information from the UE. Whenever new data arrives in the buffer or the power situation changes, UE will send scheduling information to the Node B in order to be scheduled in accordance to the new conditions.  Since Node B is not aware of the current buffer status of the UE, we don’t see any reason why Node B should request UE to send scheduling information. Furthermore it was proposed in [4] to indicate the polling by sending an absolute grant with a special value. This would require additional DL transmission power although the downlink power consumption for the E-AGCH is already a critical issue as pointed in [5] and during the RAN1 EUL#1teleconference. 

Conclusion: No need for a polling mechanism. 

Conclusions
This contribution discusses open issues on the Rate Request scheme. It is proposed to agree on the following points:

· UE reports  (DPCCH / maximum UL Tx power) as an estimate of the power available on top of DPCCH without consideration of HS-DPCCH
· UE reports the logical channel ID of the highest priority data within the scheduling information
· Use scheme 2 when UE has a valid scheduling grant (SG>0) and Scheduling information is sent together with scheduled or/and non-scheduled data
· No need for a polling mechanism from Node B 
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