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Discussion and decision
1 Introduction

This paper discusses the connection re-establishment procedure. The proposal is to clarify that a subsequent connection reconfiguration procedure resume the operation of the RBs other than SRB1. The reconfiguration procedure also re-activates the measurement configuration, in a manner as defined for handover. Furthermore, the re-establishment without change is discussed.

2 Discussion
2.1 Introduction

From a UE perspective, the connection re-establishment procedure resembles the connection establishment procedure i.e. the procedure only handles SRB1 resumption. However, the re-establishment procedure is different in a number of respects. First of all, the procedure re-activates security using the same algorithms. Furthermore, the UE may have other RBs established, that were temporarily suspended upon detecting radio link failure. Finally, the UE may have been configured to perform measurements.

This contibution addresses the aspects that are currently not specified, namely:

· When data transfer on the ‘suspended’ RBs resumes
· How the measurement configuration shall be handled
2.2 Analysis
In general, our preference is to align the re-establishment procedure as much as possible with the connection establishment procedure. In some cases this is not possible, in which case alignment with the handover procedure is persued.

RB resumption
W.r.t. the resumption of data transfer on the suspended RBs (i.e. the RBs other than SRB1), one can again identify two options:

a) resume immediately following the re-establishment procedure

b) a reconfiguration procedure is used to re-activate security

Option a) can be seen as an enhancement that may be used to optimise the case the existing RB configuration can be resumed. b) is again needed for the other cases. It should further be noted that the reconfiguration procedure supports two options:

b.1) re-establish the entire configuration (re-establishment)

b.2) reconfigure, using the existing RB configuration as the starting point (reconfigure i.e. ‘delta signalling’)

The use of ‘delta’ signalling reduces the message size, which is considered to be less of an issue for this DCCH message. More importantly, it allows lossles operation.

Note
When using option b.1 the full RLC and MAC configuration is signalled. Both for option b.1 and b.2 the full physical layer configuration is signalled, i.e. for L1 delta signalling does not apply. For both options the PDCP configuration continues unchanged unless the message includes a modification i.e. for PDCP only delta signalling applies as for the handover case.
It should be noted that the re-establishment message includes the configuration details for SRB1 (possibly delta), the MAC configuration (possibly delta) and the physical layer configuration (no delta signalling). The MAC configuration is assumed to include parts that are common for all RBs (common for all logical channels) as well as parts that are relevant only for a specific logical channel (i.e. covered by the IEs MAC-Configuration and LogicalChannelConfig respectively). In this respect, option a) should be considered to mean 'no change in the RB specific part of the radio resouce configuration for RBs other than SRB1.

In summary, both the b.1 and the b.2 options should be supported upon re-establishment (as already defined for handover). Our proposal is that both options can be used upon re-establishment also.
Measurement re-activation
W.r.t. the re-activation of measurements, again the same options apply as discussed for the RB configuration. There are some differences:

· the ‘default configuration’ that applies when nothing is signalled may be different than the one used previously. I.e. the rules defined for the handling of the measurement configuration upon handover would be applicable also for this case
· measurement gaps (and the associated measurements) may be de-activated, requiring explicit signalling to re-activate them

Our proposal is the same as for the RB configuration, namely to allow both the b.1 and b.2 options for re-establishment (as already defined for handover). Furthermore, we propose to specify that the same rules apply as defined for handover w.r.t. the default configuration after handover (as well as the associated behaviour e.g. the de-activation of measurement gaps)

How to signal the ‘re-sume withhout change’

In the previous we have mentioned the option to include a bit in the RRC CONNECTION RE-ESTABLISHMENT message to indicate ‘continue without change immediately following re-establishment procedure’.
Alternatively, the ‘no change’ can be supported as follows:

· An empty RRC CONNECTION RECONFIGURATION message (this is already possible today i.e. all IEs are optional)

There are no standards changes required for this alternative option.
Note
The corresponding rule covering absence of  IEs Radio resource configuration and Measurement configuration is anyhow needed (i.e. one of the two may be absent)

Altogether there does not seem to be a large difference in complexity. Using the single bit in the RRC CONNECTION RE-ESTABLISHMENT message has some advantages: faster resumption/ re-activation and reduced signalling overhead.
2.3 Summary of proposal

In summary, our proposal is as follows:

· A connection reconfiguration is used to resume the RB configuration and to re-activate the measurement configuration

· Both the ‘reconfigure’ and the ‘re-establish’ options of the reconfiguration may be used to resume/ re-activate

· It is FFS how to signal the ‘re-activate/ resume no change’ of the RB and the measurement configuration

The followinging figure illustrates the proposal.
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Figure 1: RRC connection re-establishment and subsequent re-activations
3 Conclusion & recommendation
This paper discussed the re-establishment procedure. The proposal is as follows:

· A subsequent connection reconfiguration is used to resume the operation of the RBs other than SRB1 and to re-activate the measurement configuration

· Both the ‘reconfigure’ (delta signalling) and the ‘re-establish’ (full signalling) options of the reconfiguration may be used to resume/ re-activate the RB and measurement configurations i.e. as defined for handover

· It is FFS how to signal the ‘re-activate/ resume without change’ for the RB and the measurement configuration
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