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1
Introduction

We have seen in [1] a detailed analysis of the cost associated with having an EAGCH of 4 bits and 10 bits.  At the RAN1 telco between R2#45bis and R2#46 no agreement could be reached on the precise signalling of the AGCH channel, although it was agreed that RAN2 should limit the size of the contents as far as possible, with an implication that 11 was the largest acceptable size.

This paper looks at the proposals received so far for AGCH signalling content and proposes a format for the AGCH contents.

2
Discussion

In [1] it was shown that the power usage per Node B of the AGCH was a small but significant fraction of the total Node B transmit power.  However, it was also shown that the use of 10 bits did not cause a significant increase over the use of 4 bits.  

In order to agree on a format for the AGCH transmission, it is necessary to look at the information which is required to be carried on this channel.  A number of proposals have been made and we evaluate each of them below in terms of their usefulness and also their expected size.

2.1 Per process/per UE

As agreed at R2#45bis, it was agreed that the scheduling for 2ms TTI can be either per process or per UE depending on infrastructure vendor strategy, and also that whether it is per process or per UE (PPPU) will be indicated on the AGCH.   

It should be noted that for 10ms TTI this has been removed, and so this bit is unnecessary when only a 10ms TTI is used throughout the cell.  In this case the single bit may be used for some other purpose.  

It is proposed to reserve a single bit on EAGCH when 2ms TTI is used in a cell to indicate whether a grant to a 2ms UE is per process or per UE.

2.2 Granted resource

Since the EAGCH is the channel on which resources are granted, it seems sensible to include this information on the AGCH.  It has been agreed in RAN2 previous to this meeting that the ETFC indicated at layer 1 will consist of 7 bits to indicate the TFC used, and that the resource request shall make use of a 6 bit indicator in the MAC-e header.  In order to offer the same granularity for the grants as for the request, at least 6 bits should be used. 
It is proposed that 6 bits be used for the grant on AGCH.  

2.3 Group and individual grant
It has been proposed by companies that the granting of resources per priority could be considered beneficial. In our view this is especially relevant to a scheduling strategy, which assigns a certain amount or interference for a certain traffic priority to the entire cell or at least to a small number of UEs, sharing a group E-RNTI for an infinite or at least long period of time.

On the other hand, if scheduler strategies are based on time and rate scheduling, it could be beneficial to assign a certain time to the UE for a granted resource to avoid signalling of both, start and stop of grant to the UE. This may apply if interference is assigned dedicated to UEs to switch their traffic on and off in short periods of time. 
2.3.1 Priority

To cover all the logical channel priorities, 3 bits would be necessary. Therefore we consider a 3 bit value as necessary for the logical channel priorities to be represented. The UE should be allowed to use the granted resource for data with priority levels equal or higher than the signalled level.
It is proposed to use 3 bits for signalling the priority level above or equal to which UE is allowed send data on the granted resource.

2.3.2 Duration

Including a duration field in this AGCH allows the Node B vendors to operate their scheduler in time and rate mode.   In order to allow a Node B to operate a rate only scheduler as well as a time and rate based scheduler, it is also proposed that the maximum of the signalled values should be considered by the UE as infinite.   

Hence, it is the opinion of Siemens that the remaining bits be used to indicate the duration of any grant such that the duration of that grant is equal to 2val(duration field) where the maximum value is treated as indefinite rather than as a specific value.

It is proposed to use 3 bits for signalling the duration up to which UE is allowed to send data on the granted resource. One of the values shall be used for signalling infinity.
2.3.3 Signalling of group or individual grant
From the number of bits on AGCH it is obvious, that it is not possible to have both, priority and duration signalled in parallel. 

Since priority based scheduling is best used together with group grants and duration based scheduling together with individual grants, what is actually used has to be notified to the UE. One way to tell the UE would be to assign it together with the ACGH setup using RRC signalling. This would need no additional signalling on the AGCH. 
It is proposed to use RRC signalling to tell the UE which one of the grants is used with a given identifier. 

3 Conclusions

With the mechanisms described above, the following formats for EAGCH are proposed and it is suggested that the group agree on one of the formats below and inform RAN1 of the requirement for 10 bits on the EAGCH.
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	PPPU
	Granted power
	Priority

	PPPU
	Granted power
	Duration


· Each ERNTI is configured either for a group or for individual UEs and this must be known by the UE in order to distinguish between the two possible grant formats (must be signalled in RRC to the UE).
· The grant which indicates a priority is only sent to UEs in a group (i.e. with an ERNTI which is shared).  The duration is infinite.
· The grant which indicates duration is sent only to individual UEs.  One value is reserved for infinite.

· It makes no sense to indicate to an individual UE the restricted priority that it can use.
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