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1. Introduction

The latest proposals agreed in RAN1#46bis for the behaviour of absolute grants (AGs) and relative grants (RGs) are specified in [1]. AGs and RGs are each transmitted with an associated “identity” indicating the UE or group of UEs to which the grant is addressed. 

The current scheme specifies that a UE listens to both a primary and a secondary identity. The allocation of UEs to each identity will not be specified, but typically the primary identity could be associated with a single UE or a small group of UEs, while the secondary identity may be associated with a larger group of UEs (or all the E-DCH UEs in a cell). 

An individual UE is not necessarily aware of how many other UEs share one of its identities. 

2.  Current Working Assumption for Absolute Grants

It is useful to analyse the operation of the Primary and Secondary identities using a state diagram. 

Figure 1 below shows the operation of the current scheduling scheme in response to received absolute grants. The secondary identity may for example be used to enable a group of UEs to have a small, regularly-updated grant to enable fast request-free transmission of high-priority data. This grant can be easily set to zero with minimal signalling. 

The diagram shows three states from the UE point of view:

· SG = 0 – the serving grant is at zero

· SG > 0 (Primary) – the absolute grant was received on the UE’s Primary Identity

· SG > 0 (Secondary) – the absolute grant was received on the UE’s Secondary Identity


[image: image1.wmf]Update SG

Primary AG > 0

Secondary AG = 0

Secondary AG > 0

Secondary AG = 0

Primary AG = 0

Secondary AG > 0

Primary AG = 0

Primary AG > 0

Primary AG >0

Primary AG = 0

Secondary AG = 0

Secondary AG > 0

Update SG

SG > 0

(Primary)

SG=0

SG > 0

(Secondary)

Secondary AG

Primary AG

Primary and

Secondary AG


Figure 1: State-flow for current working assumption for AGs

2.1 Issues for Discussion on Absolute grants

2.1.1 Behaviour when acting on Secondary AGs

If the UE is currently reacting on Secondary AGs, then we assume that both Secondary and Primary AGs of zero send the UE to the SG=0 state. This enables the Node B to stop the low-rate transmissions either from all UEs in the group or just from one UE. 

2.1.2 Behaviour on termination of a Primary AG

If the UE is currently reacting on Primary AGs (i.e. in State “SG>0 (Primary)”) and the Node B scheduler wants to switch the UE to react to Secondary AGs, it must first send a Primary AG of zero. The UE will then start reacting to Secondary AG commands when it next receives a Secondary AG. 

If a UE has a low continuous grant from its Secondary Identity, and is for a period given a higher grant on its Primary Identity, it makes sense for the UE to revert to reacting to the Secondary AGs when the higher Primary AG is terminated. Therefore one reasonable behaviour is to move directly from acting on Primary AGs to acting on Secondary AGs upon reception of a Primary AG = 0.

This is shown in Figure 2 below:
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Figure 2: Primary AG = 0 causes UE to change to acting on Secondary AGs
Note that the Node B is still able to set the UE’s SG to zero, by sending a second Primary AG=0. 

An even better behaviour would be for the UE to move either to SG=0 or to acting on Secondary AGs, depending on which state the UE was in before receiving the Primary AG. Thus a UE which had previously received a non-zero Secondary AG would revert to acting on Secondary AGs, while a UE which had previously had no grant would set its SG back to zero when a zero Primary AG was received. 

This is shown in Figure 3.
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Figure 3: Primary AG = 0 causes UE to revert to previous state (either SG=0 or acting on Secondary AGs)
3. Current Working Assumption for Relative Grants

The state diagram of Figure 1 can be extended to include the behaviour for Relative Grants according to the current working assumption. This is shown in Figure 4.
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Figure 4: State-flow for current working assumption of both AGs and RGs

Our assumption here is that when the UE is acting on the Secondary AGs (i.e. in the state “SG>0 (Secondary)”), it ignores Primary RGs (if they are sent), and when acting on Primary AGs the UE ignores the Secondary RGs.

Issues with Relative Grants from Serving Cells
3.1.1 Relative grants using the opposite identity from the latest AG

In general, Node B implementations would probably not send Primary RGs to UEs which were acting on Secondary AGs. 

However, as signals may be received in error, it seems sensible to specify that in all cases the UE should ignore RGs received on a different identity to that which the UE is currently following.

3.1.2 Behaviour in response to Relative Grants when the UE’s SG becomes small

The UE’s behaviour in response to RG Downs needs special consideration when the SG becomes small. This situation is addressed in another contribution [2].
4.  Conclusions

We propose:

1. A UE which previously had a non-zero Secondary AG and currently has a non-zero Primary AG should move from acting on Primary AGs to acting on Secondary AGs upon the reception of a Primary AG = 0. (UEs which previously had no Secondary AG could set their SG directly to zero on reception of a Primary AG = 0.)
2. It would be sensible to specify that the UE should ignore RGs received on a different identity to that which the UE is currently following.

5. References
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[2] R2-051279 “Step Sizes for E-DCH Scheduling Grants”, Philips
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