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1. Introduction

Currently, the content of downlink E-AGCH is not yet defined. During previous RAN2 meeting 45bis, a cost of downlink overhead has been presented in terms of required node B transmission power to fulfill a certain reliability performance. The results indicated that the total 10 bits of E-AGCH already requires a high downlink overhead, e.g.  1% to 3 % Ec/Ior, at optimistic scenarios, e.g. Ior/Ioc = 0 dB. Having possibility of multiple E-AGCH in a cell, in addition to other downlink control channels, E-HICH and E-RGCH, it seems that high downlink overhead become inevitable, which makes HSUPA feature less attractive. Therefore RAN2 should bear in mind this downlink power overhead issue during discussion and decision of contents of E-AGCH. This contribution is aim to kick off discussion some candidates of signaling content and our preference of its inclusion in E-AGCH. 
2. Contents of E-AGCH
· Granted E-DPDCH power ratio
This value indicates the maximum allowed power offset UE may use for E-DCH data transmission. Hence this value is to set the Serving Grant in UE which will be an input variable to E-TFC selection algorithm. For the case of multi-code transmission, this value should take into account the power split between two code branches. RAN1 assumes currently equal power splitting between code branch, hence power offset applied to each E-DPDCH shall be equal and 3 dB less than the maximum allowed one. As for the number of bits required, we could allow 7 bits which are used for E-TFC indicator. However, this value may allow too fine granularity (128 levels), hence 6 bits would be also sufficient if RAN1 agrees.

Proposal: 6 or 7 bits (depends on RAN1 decision)

· Valid UE or group of UE
So far, the agreement is that UE shall receive only one UE identity, hence node B cannot indicate one UE using UE ID or GROUP ID. RAN1 agreed the coding structure of E-AGCH including 16 bit UE/GROUP specific CRC.  

Proposal: 16 bit UE/GROUP specific CRC
 

· Valid HARQ process: 
In order to support both per-UE and per-HARQ based scheduling, a flag indicating either single or all process is needed to be signalled via E-AGCH. There are two approaches to indicate HARQ process 1) fixed physical layer timing relation between E-AGCH and E-DPDCH or 2) explicitly indicating HARQ process ID on E-AGCH. To make more power efficient E-AGCH, timing related HARQ indication is appropriate.

Proposal: 1 bit to indicate HARQ process, single or all, and which process indicated by PHY timing.


· Valid priority:

So far, AG is assumed to be valid for all priority levels, hence E-TFC selection algorithm will distribute the AG among logical channels based on “absolute priority”. This rule is valid for both dedicated and common rate control. Then there is an inefficiency in current common rate control such that same common AG is valid for both some UE transmitting high priority data and others transmitting low priority data. Hence, when common AG is increased or decreased, both high and low priority UE should follow the same common AG. The network therefore does not provide “real fairness” between high and low priority UE by treating them equally. Hence, node B scheduler should be able to reduce (increase) the RoT portion of low (high) priority UE priori to that of high (low) priority UE. To enable such fairness, priority indicator can be placed into E-AGCH so that it indicates which priority the AG is valid for. In the following, we give a example of UE maintaining two Serving Grants, one for a high priority SG(Pri1) and the other for all priorities SG(AllPri). 


· Case 1: SG(Pri1) = 0 & SG(AllPri) = 0

· UE cannot transmit new data packet, but can continue retransmission.

· Case 2: SG(Pri1) = 0 & SG(AllPri) > 0

· UE can transmit new data packet for all priorities up to SG(AllPri).
· Case 3: SG(Pri1) > 0 & SG(AllPri) = 0

· UE can transmit new data packet for designated priority up to SG(Pri1).
· Case 4: SG(Pri1) > SG(AllPri) > 0

· UE can transmit new data for designed priority up to SG(Pri1) and for rest of priorities up to SG(AllPri) – UG(Pri1) where UG(Pri1) is used grant for high priority Pri1.
· Case 5: SG(AllPri) > SG(Pri1) > 0

· UE can transmit new data packet for all priorities up to SG(AllPri).
Proposal: send priority [1-2] bits indicating which priority the AG is valid for.
· Valid duration
Currently, RAN2 has included the option of scheduled GBR for certain type of services, e.g. non-real-time streaming. In this scheduling option, a fixed uplink data rate may be required. To maintain such a fixed uplink data rate, node B scheduler should sent AG or RG frequently, hence causing unnecessary downlink overhead. For this reason, it is needed to support the duration in which AG is valid for. One could support a final granularity such as any N TTI, but two level of duration (1 TTI or infinite TTI) may be sufficient. Also the E-AGCH supporting duration can be used in stead of defining non-scheduled transmission or minimum rate.

Proposal: send a duration bit (1 bit) to indicate how long AG is valid for.

3. Conclusion
In this contribution, in order to kick off RAN2 discussion on E-AGCH, we propose to agree on the following recommendations for the content of E-AGCH:
E-AGCH contains total 10 bits (plus 16 bit UE or GROUP specific CRC):

· Valid power offset 6 bits (exact bits is ffs for RAN1)

· For 2 code transmission, assume equal split of transmission power

· Valid priority 2 bits for support of priority based scheduling

· E.g. common rate scheduling could be enhanced by priority indication 


· Valid process 1 bit for support of per-process scheduling

· valid duration 1 bit for support of non-scheduled GBR type of service

· 1 bit indication for either 1 or infinite TTI.

· Also allow more scheduling granularity by a combination of valid duration and valid process.

