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Preface

In the RAN WG2 # 46bis meeting, it was decided that UEs support up to 2 E-RNTIs. Therefore in the case that 2 E-RNTIs are configured a rule is needed for the UE how it should apply absolute grant values signalled for the 2 identities and how the resulting serving grant should be maintained. This is reflected in the phrasing in the current proposed Cr for the 25.309:

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. Whether or not the UE behaviour is different upon reception of primary and secondary identity is FFS. The allocation is done by the Node-B and sent by the SRNC in RRC. 
The document addresses the FFS marked in red.
2 different rules for UE behaviour were discussed in [1] and one of them was proposed for agreement at the meeting, but none was agreed. 

The paper analyzes the rules in more detail, points out pros and cons and proposes a rule and an alternative.
Discussion

The 2 rules discussed at the meeting were:

Rule A:

Absolute Grants received with the primary and secondary identities (E-RNTIs) affect the UE according to the following: 

· Absolute Grants with the primary identity always affects the SG.
· Absolute Grants with the secondary identity only affects the SG if the SG was previously zero, or if the latest Absolute Grant that affected the SG had the secondary identity. 
Rule B:
Absolute Grants received with the two identities (E-RNTIs) affect the UE according to the following: 

· UE maintains a SG for both identities 
· UE uses always the highest SG.

There is a third rule, which we see as a possible compromise rule between rule A and rule B

Rule C:

Absolute Grants received with the primary and secondary identities (E-RNTIs) affect the UE according to the following: 

· UE maintains a SG for both identities.
· From the TTI onwards when an Absolute Grant for the primary identity with value unequal zero was received, the UE uses the SG for the primary identity.
· Otherwise or from the TTI onwards when an Absolute Grants for the primary identity with value equal zero was received, the UE uses the SG for the secondary identity. 
Analysis
 AUTONUM  \* Arabic  Signalling requirements to avoid data transmission interruption

At the meeting it was commented, that signalling requirements play a role, because of the limited capacity of the AGCH. Not only the number of necessary AGs may be important, but also timing constraints to provide uninterrupted traffic.

A:
It was commented, that signalling requirements will be tight to provide an optimally smooth transition between primary and secondary grant, because to switch back to the secondary grant mode the primary grant has to be set to 0 at best in the TTI before the next AG on the secondary is sent. In [1] it was shown, that the switching could be done by a smart scheduler, but due to the reduced capacity of the AGCH and the required timing constraints some limitations may remain.

B:
Rule B is not affected, since there is no direct AG bound switching
C:
There are no obvious limitations. An AG of 0 can be provided at any time.

Rule B and C have some advantage from this point of view.
 AUTONUM  \* Arabic  Complexity to cope with signalling errors (missing the AG=0)

At the meeting it was commented for rule A, that missing the primary AG=0 will add signalling complexity and timing requirements for the re-signalling of the AG=0 just before the secondary AG to provide uninterrupted data transmission.

A:
Since the AG=0 based switching between the primary and the secondary AG mode, the rule will be sensitive against missing the AG= 0 and the UE will remain in the primary mode. The Node B could detect this and cope with sending another AG=0, but has to provide the appropriate timing to guarantee uninterrupted data transmission.

B:
Rule B is not affected, since there is no direct AG bound switching.

C:
The sensitivity against signalling errors is the same as for rule A. The advantage is of rule C is that an additional AG=0 can be provided at any time, therefore there are no additional timing requirements for the AG signalling.

Rule B and C have some advantage from this point of view.
 AUTONUM  \* Arabic  Fairness 

At the meeting it was commented, that the rule should provide fairness regardless of the effective E-RNTI.

A, C:
Since the secondary AG may be applied periodically and thus more often than the primary, it might turn out that UEs controlled by the primary end up with a lower SG because of the RGs.

B:
A UE ends up at least with the highest of the 2 SGs.

It was shown that a smart scheduler can cope with this issue for rule A and C
 AUTONUM  \* Arabic  SG Flexibility

A:
At the meeting it was commented, that the rule A would support any SG > 0 individually to a single UE.

B:
Only SG > SGmin would be supported.

C:
Rule C would support any SG > 0 individually to a single UE.
Rule A and C have some advantage from this point of view.

 AUTONUM  \* Arabic  SG Unambiguousness

From the scheduling point of view we see benefit that the serving Node B can unambiguously determine which SG the UE has to follow. 

A:
Since there is a clear precedence rule, ambiguity is no problem. If the UE shows unexpected behaviour e.g. due to signalling errors it could be corrected properly with an according AG.
B: 
It may be not possible for the Node B to clearly determine on which AG signalling error occurred and/or how it should be corrected, especially since the SGs are also influenced by the non serving RGs. 

C:
Since there is a clear precedence rule, ambiguity is no problem. If the UE shows unexpected behaviour e.g. due to signalling errors it could be corrected properly with an according AG.
Rule A or C is the preferred rule, from this point of view.
 AUTONUM  \* Arabic  UE Complexity

It was not really discussed at the meeting.

A:
2 E-RNTIs have to be monitored on the AGCH; if an AG for the primary was received, the secondary could be omitted, else decoding for both has to take place.
One variable for the SG has to be maintained.

B, C:
2 E-RNTIs have to me monitored on the AGCH and both have to be decoded all the time.
2 variables for separate SGs have to be maintained, however RGs would be applied to both in the same way.
The 2 variables have to be compared.

Despite the 2 variables, there seems not really to be a big complexity increase for rule B or C.
Conclusion
From the analysis above we propose to agree on Rule A:
Rule A:

Absolute Grants received with the primary and secondary identities (E-RNTIs) affect the UE according to the following: 

· Absolute Grants with the primary identity always affects the SG.
· Absolute Grants with the secondary identity only affects the SG if the SG was previously zero, or if the latest Absolute Grant that affected the SG had the secondary identity. 
As an alternative, if the cons against rule A are found too strong, we propose to agree on rule C:
Rule C:

Absolute Grants received with the primary and secondary identities (E-RNTIs) affect the UE according to the following: 

· UE maintains a SG for both identities.
· From the TTI onwards when an Absolute Grant for the primary identity with value unequal zero was received, the UE uses the SG for the primary identity.
· Otherwise or from the TTI onwards when an Absolute Grants for the primary identity with value equal zero was received, the UE uses the SG for the secondary identity.
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