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1 Introduction

During RAN2#46bis, it was agreed to 1) simplify the per-process E-AGCH scheduling for the 2ms TTI and 2) to have up to 2 E-RNTI identities per UE for E-AGCH scheduling. New text has been agreed for the stage 2 (although parts of it may change during this meeting) in [1]. 
The aim of this contribution is to look at the interaction between these two new schemes and identify potential issues.
2 Discussion

Switching between primary and secondary ID vs De-activation of processes
For the 2ms E-DCH TTI, in order to de-activate one or all processes, the scheduler must send an AG=0. In that case, the process activation flag indicates if only this particular process is de-activated, or if all processes are de-activated. However, as indicated in [2], whatever the value of the process (de)activation flag, the SG is not updated. This leads to the situation where it is not possible for the scheduler to switch from the primary to the secondary E-RNTI using only the AGCH (it could be achieved with sequential use of AGCH and RGCH), since this is done through an SG=0. This is probably not desirable.
Solution 1 - An improvement may be that when the scheduler sends AG=0 and sets the process activation flag to ‘All’, the SG is actually updated, and the UE goes to its secondary identity. One drawback of this solution is that the scheduler would not be able to simply de-activate all of a UE’s processes without having the UE switch to its common ID. This means that the scheduler would not be able to force a UE not to transmit with the primary ID, other than performing de-activation process per process (creating overhead). Another drawback of having the transition rule based on SG=0 is that a non-serving RG could trigger a transition to the secondary ID.
Solution 2 - Another solution would be to base the transition to the common E-RNTI on the received AG=0, not the SG. This alternative brings 2 problems: 

1) The scheduler would not be able to de-activate one process without switching the UE to its secondary E-RNTI. This would force the scheduler to send a second AG (different from 0) on the primary identity, so that the UE would go back to its primary ID. Thus, two AGs would be required to de-activate a process. However, in case the scheduler wanted to de-activate all processes using the primary AG, the second primary AG will necessarily activate a process and we are back to the problem illustrated above (i.e. the scheduler cannot force the UE not to transmit);  

2) it wouldn’t be possible for the scheduler to switch a UE to its secondary ID without de-activating one or all processes. This could be solved by saying that all L3-enabled processes are activated upon reception of the first AG on the secondary ID;
Whichever way you look at it, it seems like the interactions between the simple per-process (de)activation scheme and the dual E-RNTI precedence rule are considerably important because of the use of AG=0 in both cases. 
Note: If it is acceptable for RAN2 that the scheduler is not able to de-activate all processes for a UE using the primary ID, then the proposal part of this document can be skipped and it is proposed to adopt the appropriate solution explained above.
3 Proposal

As shown above, a new dual E-RNTI precedence/transition rule would allow more flexibility. Here are some alternatives:
1. Use an additional bit on the AGCH (transition bit/flag)

The rule could be simple: 

-
When receiving an “Absolute Grant” on the E-AGCH of the serving E-DCH cell:-

-
Absolute Grants with the primary identity always affect the SG;

-
Absolute Grants with the secondary identity only affect the SG if the previous AG on the primary identity had the transition flag set.

Note that a new bit could be used instead to activate / de-activate processes, which would lead to the same result. 

Cost: 1 bit on E-AGCH

2. Keep two SGs, and use the maximum of the two
3. Use of redundancy of simple per-process activation scheme

If these two solutions are not satisfactory, a third solution may be considered. This solution would use the redundancy found in the simple per-process scheme. For the simple per-process scheme, when the AG is set to a non-zero value, there are 4 possible scenarios for the UE, with 3 different outcome:

a) AG associated to an inactive process, flag set to ALL -> SG updated and all inactive processes are activated

b) AG associated to an inactive process, flag set to single -> SG updated and this particular process is activated

c) AG associated to an active process, flag set to ALL -> SG updated and all inactive processes are activated

d) AG associated to an active process, flag set to single -> SG updated
One can notice that scenarios a) and c) lead to the same UE behaviour. Thus, it would be possible to re-use this scenario to trigger a transition to the secondary ID. For instance c) could be used as a trigger. NodeB schedulers that do not perform per-process activation / de-activation would always set the activation flag to single (this solution would require that there is a means for the nodeB to activate all processes potentially de-activated by another nodeB at E-DCH serving cell change.
4 Conclusion

This paper analyses the interactions between two mechanisms that were approved at the last RAN2 meeting. The use of AG=0 for both these schemes brings certain drawbacks, which may prevent the scheduler to operate in a flexible manner. If these drawbacks are considered acceptable for RAN2, then the solutions proposed in the discussion part of this document should be adopted. Otherwise, the alternatives proposed in the third part of the document should be studied. 

RAN2 shall discuss the proposed alternatives and decide on the way forward.
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