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1 Introduction
The Scheduling Information (SI) is used to inform the serving Node B of the UE buffer, path loss and power status. Its objective is to assist the Node B in making uplink scheduling decisions.Some concepts about the triggering of scheduling information in HCR TDD also apply to LCR TDD [1] and can be used as general rules. Scheduling information consumes bandwidth and naturally it is desirable to send it only when needed. This contribution investigates more specifics for the transmission of SI.
2 Transmission when no grant available 
In the case where the UE has no Grant and it has data to send, the SI shall be sent to Node B on E-RUCCH. E-RUCCH is mapped on random access channel, and the random access procedure is the same as the one on PRACH, which is more complicated than that in HCR TDD. To take both the validity of SI transmission and the bandwidth saving into account, we provide some mechanisms on the transmission of SI when no grant is available.  
One scenario we consider is the case where SI was successfully transmitted on the E-RUCCH but there has been no grant received. A timer T_RUCCH and a maximum number of transmissions parameter N_RUCCH are used to permit the retransmission of scheduling information in this case, as shown in fig 1. The timer is a mechanism to serve the fact that the UE does not know about the successful reception of buffer information following an E-RUCCH transmission. The maximum number of transmissions parameter is a mechanism to prevent redundant transmission. T_RUCCH and N_RUCCH could be configured by higher layer.
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Figure 1a UE receives a Grant before counter N exceeds the maximum number of transmissions
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Figure 1b UE gives up try when counter N exceeds the maximum number of transmissions
Figure 1 
Another scenario that we should consider is the case where the latest grant elapses while data is still available in UE buffer. UE shouldn’t trigger a SI transmission on the E-RUCCH once the grant elapses, for grant will not be continuously transmitted in every time interval. A timer T_WAIT is provided as a delay time to transmit information on E-RUCCH in this case. When the grant elapses, the timer should be started, and if UE hasn’t received a grant when the timer expires, scheduling information will be triggered on E-RUCCH, as shown in fig 2. The T_WAIT is configured by higher layer and it is associated not only with the average scheduling frequency in the serving cell, but also with the synchronization maintenance of the E-PUCH on the condition that synchronization command SS for E-PUCH is provided on E-AGCH.
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Figure 2 A delay time to transmit E-RUCCH after Grant elapses
3 Transmission when grant available

UE will send SI in the case it transmits a new MAC-e PDU and its buffer still has data to send, but it doesn’t mean UE always do so.  Whether sending SI or not in this case is up to UE implementation. The Node B can track the buffer state using the latest SI.
4 Proposal

Based the above analysis, changes to TR30.302[2] are proposed below. We would like to request RAN2 to review and approve this TP.

5 References

[1]   TR 30.301 V0.5.0  “3.84 Mcps TDD Enhanced Uplink.  RAN WG2 Stage 2 Decisions”
[2]   R2-06xxx “TR 30.302 V0.1.0: 1.28Mcps TDD Enhanced Uplink, RAN2 Stage 2 Decisions”
<<<<<<<<<<<<<<<<<<<< start of text proposal >>>>>>>>>>>>>>>>>>>>>>
9.3 Signalling

9.3.1 Uplink
9.3.1.1 Information Required for Scheduling
9.3.1.1.2 Triggers
In the case where the UE has no Grant and it has data to send:

- Buffer Information and Physical Layer Information plus the E-RNTI shall be sent to the Node B on the E-RUCCH (E-DCH Random access Uplink Control Channel).
In the case where the UE has a Grant and has data to send:

- It shall send Buffer Information and Physical Layer Information to the Node B in the MAC-e PDU. 
In the case where UE transits from having a Grant to not having a Grant and has data to send, a timer T_WAIT is provided as a delay time to send buffer information mapped on E-RUCCH (T_WAIT is configured by RRC, in Radio Bearer Setup Request, default value is 8TTI):

-
When UE has sent data on E-PUCH in the last TTI before the current Grant expires:

     -  The timer T_WAIT shall be started.
- When a grant is received before the timer expires:


    -  The timer shall be stopped. 
- When the timer T_WAIT expires:


    - A new E-RUCCH transmission shall be made (the timer T_WATI shall be stopped).
9.3.1.1.3 Transmission and Reliability scheme
Two transmission mechanisms are defined:

1. When Buffer Information is included in the MAC-e PDU, it is always sent with data and therefore resources are assigned for data transmission/retransmission by the Node B scheduler. HARQ retransmissions are performed until an ACK is received or until the maximum number of transmissions is reached.

2. Buffer Information plus Physical Layer Information sent via the E-RUCCH (no Scheduling Grant) is transmitted at appropriate power and forward error correction, as defined by physical layer specifications. If no response in the form of an Absolute Grant is received then the UE is required to resend Buffering Information and Physical Layer Information. For 1.28Mcps TDD, a timer T_RUCCH and a maximum number of transmissions N_RUCCH are used to control the retransmission of scheduling information in this case. The timer is a mechanism to serve the fact that the UE does not know about the successful reception of buffer information following an E-RUCCH transmission. The maximum number of transmissions N_RUCCH is a mechanism to prevent the redundant transmission. T_RUCCH and N_RUCCH will be configured by higher layer and act as follows.
- When the aggregate buffer volume transitions from zero to greater than zero or when the timer T_WAIT  

  expires: 

- the UE sends information mapped on E-RUCCH;

- the timer T_RUCCH shall be started and a counter is set to 1.
- When a grant is received: 


- the timer T_RUCCH shall be stopped and not be restarted, the counter shall be reset.
- When the timer T_RUCCH expires:

- if the counter is not greater than N_RUCCH

        - a new E-RUCCH transmission shall be made (restart the timer and increment the counter).

- else

                - the timer T_RUCCH shall be stopped and not be restarted, the counter shall be reset.
<<<<<<<<<<<<<<<<<<<< end of text proposal >>>>>>>>>>>>>>>>>>>>>>
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