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Discussion and decision
1 Introduction

This contribution aims to progress the RRC procedural specification for dual connectivity, and discusses several outstanding issues.

2 Discussion

2.1 General

Naming conventions
To expedite the consistency of the stage 3 specification the following naming conventions are proposed:

Proposal 1:
Use the following naming conventions in 36.331:

· 
In the procedural specification SCG is generally used as prefix when referring to items specific for this cell group e.g. SCG DRB, SCG RLF, SCG serving cell

· 
In general there is no need to insert a prefix to indicate the MCG (i.e. absence implies MCG). In specific cases, the MCG prefix may anyhow be used (e.g. when absence would result in significant ambiguity)

· 
Within the ASN.1, the convention is to distinguish by means of a postfix i.e. to keep variants of a field together e.g. PhysicalConfigDedicatedSCG

TS 36.331 incudes several statements regarding TA groups (TAGs), which concerns a group of cells alike e.g. MCG. Hence it is considered too ambigous to use the term cell group to denote either MCG or SCG. As it seems to late to introduce different/ more specific terminology (e.g. Master CA Group), the proposal is to always clarify it concerns either MCG or SCG e.g. by adding ‘(i.e. MCG or SCG)’.

Proposal 2:
When using the term cell group, always add clarification this concerns either MCG or SCG

Specification structure, handover
The question is how to best handle the synchronous SCG reconfiguration (i.e. a reconfiguration including RA in PSCell) in the procedural specification, given that we have separate sections for the regular handover procedure. We think for the handover there is a clear need for a separate section, as there is some specific behaviour in particular start of a timer to monitor success/ failure, physical layer synchronisation, layer 2 flush/ reset, update of security keys, random access, a condition for success and fallback upon failure. For a synchronous SCG reconfiguration involving release and addition of the SCG (referred to as SCG-HO), the situation is somewhat similar, except that there is no timer based monitoring and fallback upon failure.
According to current RAN2 agreements, SCG-HO is not possible in combination with HO i.e. it can only be done with a reconfiguration message not including MCI. However, there is still some discussion regarding this issue, see [4]. Regardless of the outcome, we would propose as a starting point to introduce a single section to cover all SCG reconfigurations. If these restrictions will remain for handover, they should be sufficiently clear from the conditions specified in the PDU specification.
Proposal 3:
As a starting point, introduce a single new section covering all SCG reconfigurations: regular, synchronous and SCG-HO (i.e. a synchronous SCG reconfiguration involving release and addition of the SCG).

Specification structure, reconfigurations of SCG DRBs and cells
The question is how to best handle the SCG configuration in the procedural specification, given that this specification part includes separate clauses for SCell release and SCell addition/ modification, as well and similar types of sections for DRBs.

a) 
The existing sections are extended to cover both MCG and SCG specific details (i.e. should also be executed when an SCG version of the field is received)

b) 
The existing sections only cover the MCG only handling, while new sections are introduced to cover the SCG specific handling (including the switch to/ from dual connectivity). The new SCG configuration section would then cover:

· 
DRB type change, handling of the 

· 
Release/ addition/ modification of SCG cells, including allocation of PSCell

Which approach to adopt largely depends on the information structure, and hence it seems best to postpone this until the DRB and SCG information structure is concluded, see discussion in [.

Proposal 4:
Decide the procedural specification of the SCG cells and DRBs after concluding their information structure

2.2 System information

SI change
It is currently FFS how the change of SI is provided to the UE (e.g. whether SI changes of SCG cells are handled by removal + addition of the concerning cell and whether that can be done with one RRC procedure.). As SI change should be much less frequent than handover, hence we propose the following: 

Proposal 5:
No need not introduce enhancements specifically for the purpose of avoiding SCG release/ add upon SI change for PSCell

Note
A more general discussion on the need to enhance handover is provided in [4].

2.3 Resource configuration

L2 reconfiguration restrictions
Several L2 reconfigurations restrictions are specified. In particular, several changes can only be done upon handover e.g. change of PDCP or RLC SN can. We think that as a baseline the same kind of restrictions should apply for SCG reconfigurations. A further question is what procedure would need to be perfomed for such SCG reconfigurations. As a synchronous SCG reconfiguration does not include a flush of layer 2, we think the only option that remains is release and addition of the SCG.
Proposal 6:
As a baseline, L2 reconfigurations that can currently only be done upon handover should be restricted to the corresponding SCG procedure: SCG-HO a synchronous SCG reconfiguration involving release and addition of the SCG.

We think that so far RAN2 has not agreed to support release and addition of a non-disjunct SCG, see [4]. We further think that support of this option depends on the general discussion on the need to enhance handover. 

Note
We assume that the above restriction should also apply for change of the new field ul-DataPath.
2.4 SCG RLM/ RLF

SCG- RLF reporting
RAN2 agreed that the UE should inform the MeNB about physical channel failure and RA failures on the PSCell as well as about reaching the maximum number of RLC retransmissions for an SCG DRB. So far RAN2 has not discussed whether an existing RRC message/ procedure can be re-used, or whether a new message/ procedure should be introduced. We think the only UL DCCH message initiated by the UE that could be considered concerns the UE Assistance Information message/ procedure. Currently this message is used to transfer Power preference indication (PPI). The PPI information is however optional, which facilitates using of the message to transfer other information.

The UE assistance information is triggered when the UE is initially configured to provide PPI, and when the PPI changes. When re-using the message for reporting SCG failures, we would merely add some additional trigger conditions upon which the UE would send the message only including the concerned failure information. It is clear that E-UTRAN should assume the PPI is unchanged when receiving a UE assistance information message only including SCG failure information. Hence, re-use of this message seems well possible.

Proposal 7:
Reuse the UE assistance information message/ procedure for reporting SCG failures (i.e. about physical layer or RA failure on the PSCell or about reaching the maximum number of RLC retransmissions for an SCG DRB).

SCG resumption following SCG-RLF
In some cases it may be possible for the MeNB to recover the current SCG following a SCG-RLF report fom the UE e.g. by replacing the current SCG cells by one or more others. The question is what would trigger the UE to resume UL transmission for the SCG following SCG-RLF. It does not seem possible for the UE to resume transmission upon receiving any reconfiguration following successful transmission of the failure report, as it may be a message the MeNB generated before receiving the failure report (i.e. some collision). One option would be to introduce specific signalling to indicate the UE shall resume uplink transmission. Given that recovery of the SCG seems somewhat unlikely, we think it is sufficient to re-use the option to release and addition the SCG.

Proposal 8:
Following SCG-RLF, E-UTRAN uses release/ addition the SCG to trigger the UE to resume uplink transmission

Use of T312

RAN2 agreed to introduce T312 to expedite handover when the radio conditions are bad. This contribution discusses the use of this timer in conjunction with dual connectivity.

The UE starts timer T312 when it triggers reporting for a measurement for which T312 is configured, while T310 is running. Upon T312 expiry, the UE detect RLF and performs the corresponding recovery actions. Timer T312 is assumed to have a shorter value, thereby expediting recovery actions while still allowing some time for recovery from short radio problems e.g. fading dips.

In case of dual connectivity, the UE detects RLF in case of physical or RA failure on the PCell, as well as upon experiencing an RLC unrecoverable error. In such cases, the UE reports the failure to E-UTRAN (so the MeNB can initiate recovery procedures) and discontinues all UL transmission.

The question is whether the expedited recovery from failure should also be supported for SCG RLM i.e. whether it would be good for the UE to expedite the failure reporting and the discontinuation of UL transmission.On one hand there is less need for this, as the impact of the failure is less severe (i.e. the MCG connection is still operational, so UE and E-UTRAN are able to exchange the signalling to perform any required configuration changes). Nevertheless, one may expect that availability of the SCG connection will be enhanced if recovery is expedited when a candidate cell is identified while the connection is problematic.
W.r.t. standards and implementation impact, it seems there is not much different regardless whether or not th feature is supported. If not supported, some clarification may be needed that the function does not apply to SCG RLM (e.g. by specifying a network constraint for the measurements on SCG frequencies, or by using a different name for the T310 timer for PSCell). If supported, a clarification some clarification may be needed that the expediting is performed per CG.
Proposal 9
RAN2 is requested to discuss the need to expedite recovery in case the UE triggers a measurement while T310 is ongoing for the concerned CG.
RLM dependence on other timers
For the MCG, the UE performs RLM only when certain timers are running. Let’s consider the different timers:

· T300 (connection establishment): Not applicable, as SCells are not configured during connection establishment
· T301, T311 (connection re-establishment): Not applicable, as SCells are released upon initiating re-establishment
· T304 (handover): Upon HO, SCG cells are released and they may only be added in a following reconfiguration

Given the above analysis, our proposal is as follows:
Proposal 10
The use of SCG RLM does not depend on timer T300, T301, T311 or T304 i.e. it it performed whenever an SCG is established.
3 Conclusion & recommendation
This contribution discusses aims to progress the RRC procedural specification for dual connectivity, and discusses several outstanding issues. RAN2 is requested to conclude the following related proposals:

Proposal 1:
Use the following naming conventions in 36.331:

· 
In the procedural specification SCG is generally used as prefix when referring to items specific for this cell group e.g. SCG DRB, SCG RLF, SCG serving cell

· 
In general there is no need to insert a prefix to indicate the MCG (i.e. absence implies MCG). In specific cases, the MCG prefix may anyhow be used (e.g. when absence would result in significant ambiguity)

· 
Within the ASN.1, the convention is to distinguish by means of a postfix i.e. to keep variants of a field together e.g. PhysicalConfigDedicatedSCG

Proposal 2:
When using the term cell group, always add clarification this concerns either MCG or SCG

Proposal 3:
As a starting point, introduce a single new section covering all SCG reconfigurations: regular, synchronous and SCG-HO (i.e. a synchronous SCG reconfiguration involving release and addition of the SCG).

Proposal 4:
Decide the procedural specification of the SCG cells and DRBs after concluding their information structure

Proposal 5:
No need not introduce enhancements specifically for the purpose of avoiding SCG release/ add upon SI change for PSCell

Proposal 6:
As a baseline, L2 reconfigurations that can currently only be done upon handover should be restricted to the corresponding SCG procedure: SCG-HO a synchronous SCG reconfiguration involving release and addition of the SCG.

Proposal 7:
Reuse the UE assistance information message/ procedure for reporting SCG failures (i.e. about physical layer or RA failure on the PSCell or about reaching the maximum number of RLC retransmissions for an SCG DRB).

Proposal 8:
Following SCG-RLF, E-UTRAN uses release/ addition the SCG to trigger the UE to resume uplink transmission

Proposal 9
RAN2 is requested to discuss the need to expedite recovery in case the UE triggers a measurement while T310 is ongoing for the concerned CG.
Proposal 10
The use of SCG RLM does not depend on timer T300, T301, T311 or T304 i.e. it it performed whenever an SCG is established.
Samsung will be happy to reflect the conclusion on these proposals in a further update of the running CR on introducing Dual Connectivity in TS 36.331.
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