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1 Introduction

This paper summarises the current status of the precedence rule issue for the dual E-RNTIs. 

It analyses comments given on the current working assumption, and based on that, proposes that the working assumption be kept.

2 Recap of current working assumption

This section quotes the current working assumption in TS25.309:
-
Absolute Grants with the primary identity always affect the SG;

· Absolute Grants with the secondary identity only affect the SG if the SG was previously zero, or if the latest Absolute Grant that affected the SG had the secondary identity. 

3 Comments on the working assumption

Some comments on the working assumption have been put forward. A few initial comments at the RAN2#46bis were already addressed in [1]. Comments in papers at RAN2#47 include the following.

3.1 Interaction with process activation/deactivation

In [2], it is pointed out that for 2ms TTI when the UE listens to the primary E-RNTI and AG is set to zero to deactivate one or all processes, then the UE will not transit to the secondary E-RNTI since the transition is based on SG=0 (and SG is not updated in this deactivation scheme).

Two solutions are provided to solve this. Solution 1 is the slightly different interpretation of the stage 2 text in that the UE transits to the secondary E-RNTI if the AG=0 and the activation flag is set to ALL. I.e., when the AG deactivates all processes, the SG is set to zero, and the UE is ready to listen to the secondary E-RNTI. 

A limitation of that interpretation is that the UE always start to follow the secondary AG (if configured) as soon as a primary AG is set to zero (i.e. it is not possible for the scheduler to deactivate all processes without having the UE go to its secondary ID). We have however not found a scenario which would have a problem with the limitation, and we see this solution as feasible. 

In the current MAC CR [3], there is no ‘zero’ grant, so there we use a “NO GRANT” code point in the AG and Available_Grant (true/false) as a UE variable. Following that, the solution 1 interpretation of the working assumption is already used in the MAC CR.

3.2 Support for UE ramping using RGs

In [4], the need for dual E-RNTIs to support UE ramping is stressed. It is also claimed that for this support, it is necessary to have another E-RNTI rule based on two SGs and a MAX function. 

While this also appears to work, there are the issues of maintaining double SGs, and the different UE handling of the AGCH bits depending on the identity. Also, given that only the primary E-RNTI can deactivate processes, the MAX function may have to consider the rate reduction due to deactivated processes. 

In the following we clarify that UE ramping with RGs works also with the current working assumption:

A common rate controller can signal the common initial grant value via secondary AG, and when a UE starts to transmit, it receives a primary AG with a first ramp-up value after which it can be further ramped up via dedicated RGs to the common maximum grant value (which is kept internally at the common rate controller).

The only cost compared to the proposal in [4] is one primary AGCH per UE at the start of a ramp-up. We thus conclude that the working assumption supports a common scheduler policy with dedicated RG ramping. 
3.3 Addressing the grant ‘gap’ after transition from primary to secondary E-RNTI

[5] addresses the fact that if the primary AG=0 is sent unwisely, i.e. long before the next periodic secondary AG, then in the time between, the SG=0 and no transmission takes place. 

This is mitigated via maintaining primary and a secondary SGs, and immediately after a primary AG=0, the UE applies the maintained secondary SG instead. 

As pointed out in [5], with the working assumption if AG=0 is sent in natural data transmission breaks, there is not data interruption at all, and if it is sent just before a secondary AG when data is ongoing, the data interruption is only one TTI. 

So this optimisation of the working assumption should be traded with the UE burden of maintaining two SGs. The paper’s main preference is to keep the current working assumption.

3.4 AGCH reliability

[6] highlights the fact that in order not to cause problems, the AGCH reliability must be high for the AG=0 message, otherwise the UE may miss the transition to the secondary E-RNTI. 

The paper proposes to explicitly signal in the AGCH message whether the AG overrides the current SG or if a MAX function is used. 

It is not clear from the paper how the reliability requirement can be relaxed with this scheme, compared to the working assumption. 

It also seems that the scheme has problems to support two main scenarios that motivate dual E-RNTIs [7,8]: for example, when a common scheduler wants to reduce a common grant via the secondary E-RNTI, the ‘override’ value has to be set to ‘HI’, and this will reduce the SG for also the UEs previously ramped up with dedicated RGs. 

3.5 The need of a distinction between primary and secondary E-RNTI

In [8], it is questioned if there is a need to have a UE distinction at all between the two E-RNTIs. As shown by the usage scenarios, it is clear that such distinction is needed. Without any distinction, the UE will just receive AGs on two E-RNTIs and apply them to the SG. This will not bring any useful functionality. 

A slightly different interpretation of the opinion in [8] is that having different coded information the AGCH fields depending on the E-RNTI should be avoided. This is fulfilled by the working assumption.

4 Proposal

Having analysed the comments on the rule for the dual E-RNTIs, we conclude that the working assumption updated according to section 3.1 appears to address the proposed scheduler scenarios while not introducing erroneous or a too inefficient behaviour. 

We therefore propose to keep the current working assumption, updated according to section 3.1. Stage 2 text is provided below, while stage 3 text is already included in [3].

==================TS 25.309 text proposal, section 9.1 =====================================

Up to two identities (E-RNTIs), one primary and one secondary, can be allocated to a UE at a time. In that case, both identities shall use the same E-AGCH channel. The allocation is done by the Node-B and sent by the SRNC in RRC.

================== Next change, section  9.2.1 ==========================

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 SG was previously zero, or if the latest Absolute Grant that affected the SG had the secondary identity. Optimisations of precedence rules between the two E-RNTIs are FFS;

-
In case of 10ms TTI, SG is set to the received value;

-
In case of 2ms TTI: 

· If the received value is non-zero, the SG is set to that value and the following activation mechanism is applied to processes that are not disabled as per L3 signalling:

· In case of an AG associated to an inactive process, the process activation flag indicates whether all processes or only this particular process becomes active;

· In case of an AG associated to an active process, the process activation flag will indicate whether all processes become active (‘all’) or the activation status of the processes is not changed (‘single’); 

-
If the received value is zero, the process activation flag tells whether all active processes or only one active process become(s) inactive.

-
If the flag is set to ‘all’, all processes become inactive and SG is set to zero;  

-
If the flag is set to ‘single’, one process becomes inactive (if a process was inactive it remains inactive, if a process was active it becomes inactive).
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