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1 Introduction

In this contribution we discuss few open issues related to Dual Connectivity that requires additional discussion:
1. Clarifying which parts of the procedure and ASN.1 relate to SCG Change and SCG Establishment (sa.3, sa.6b)

2. Use of conditions (sa.4)
3. Clarifying which parts of the procedure and ASN.1 relate to SI Change for PSCell (ERI-84)
4. Missing references to RAN1 specifications (ERI-83)

The current procedures and codes are not incorrect as such but they could be made more clear and readable.

2 Discussion
2.1 Definition of SCG Change and SCG Establishment
In general it can be understood that SCG Change is same as RRCConnectionReconfiguration with mobilityControlInfo-SCG but either SCG establishment or SCG Change is not explicitly defined in the RRC specification but only in Stage-2. Those procedures are referred here in the introduction:

…To refresh the S-KeNB e.g. when the COUNT will wrap around, E-UTRAN employs an SCG change, i.e. an RRCConnectionReconfiguration message including mobilityControlInfoSCG... 

…An SCG can be established by using an RRCConnectionReconfiguration message without the mobilityControlInfo, while reconfiguration or release of the SCG can be done using an RRCConnectionReconfiguration message with or without the mobilityControlInfo. In case a synchronous SCG reconfiguration is required i.e. including Random Access to the PSCell, E-UTRAN employs the SCG change procedure (i.e. an RRCConnectionReconfiguration message including the mobilityControlInfoSCG). The PSCell can be changed using the SCG change procedure.

On the other hand, in the procedures, SCG Change is referred e.g. here:

1>
if the received scg-Configuration is set to release or includes the mobilityControlInfoSCG (SCG release/ change):

2>
if mobilityControlInfo is not received (SCG release/ change without HO):

3>
reset SCG MAC, if configured;

3>
for each drb-Identity value that is part of the current UE configuration:

4>
if the DRB indicated by drb-Identity is an SCG DRB:

5>
re-establish PDCP and the SCG RLC entity;

4>
if the DRB indicated by drb-Identity is a split DRB:

5>
perform PDCP data recovery and re-establish the SCG RLC entity;

4>
if the DRB indicated by drb-Identity is an MCG DRB; and

4>
drb-ToAddModListSCG is received and includes the drb-Identity value, while for this entry drb-Type is included and set to scg (MCG to SCG):

5>
re-establish PDCP and the MCG RLC entity;

3>
configure lower layers to consider the SCell(s), except for the PSCell, to be in deactivated state;

….

1>
if the received scg-Configuration is set to release:
2>
…

1>
else:

2>
if the received scg-Configuration includes the radioResourceConfigDedicatedSCG:

3>
reconfigure the dedicated radio resource configuration for the SCG as specified in 5.3.10.11;

2>
if the current UE configuration includes one or more split or SCG DRBs and the received RRCConnectionReconfiguration message includes radioResourceConfigDedicated including drb-ToAddModList:

3>
reconfigure the SCG or split DRB by drb-ToAddModList as specified in 5.3.10.12;

2>
if the received scg-Configuration includes the scg-Counter (SCG establishment/ change):
3>
update the S-KeNB key based on the KeNB key, using the received scg-Counter value , as specified in TS 33.401 [32];

3>
derive the KUPenc key associated with the cipheringAlgorithmSCG included in the received SCG-ConfigurationSCG, as specified in TS 33.401 [32];

3>
configure lower layers to apply the ciphering algorithm and the KUPenc key;

One company suggested that the text inside round brackets would define SCG Change. However, the sentences inside round brackets can be understood more as clarifications, not really definitions. In addition, in all cases, the text before the round bracket is not sufficient condition for the SCG Change or establishment. Also it should be noted that scg-counter is not always signalled in the SCG Change/establishment.
One question is that if SCG Change and SCG Establishment procedures same or different. They have lots of similarities (and both cases include mobilityControlInfo-SCG) but it can be seen that all actions are not exactly same. Actually, there is not a separate RRC procedure for either of them but those can be seen subcases of RRCConnectionReconfiguration procedures. This is a bit different as compared to legacy handover, where all actions for RRCConnectionReconfiguration with mobilityControlInfo are defined in a separate subclause. However, this is not the case for Dual Connectivity and thus there is no need to be exact if SCG Change and SCG Establishment are one or multiple procedures. 

However, because SCG change and Establishment are referred in many times in procedures and especially in conditions, it is clearer to add definitions for those cases in RRC.  

Proposal 1 Add a definition for SCG Change in RRC: “SCG Change is a procedure triggered by RRCConnectionReconfiguration with mobilityControlInfoSCG. It is used to trigger the synchronized reconfiguration, security key change and PSCell change”. 
Proposal 2 Add a definition for SCG Establishment in RRC: “SCG Establishment is a procedure to initially establish the SCG and is triggered by RRCConnectionReconfiguration with mobilityControlInfoSCG”. 

2.2 Use of conditions
During review of Dual Connectivity related procedures and ASN.1, it has been identified that conditions start to get very complex. The problem is that they are hard to understand and even more important they are prune to errors and different interpretations as well.

RRC rapporteur has suggested to discussing two different ways to interpret conditions (topic SA4):

a) Strict requirements affecting UE error handling (conditionally mandatory field absent) OR

b) Guidelines regarding E-UTRAN implementation

It is clear that in the current specification the existing conditions cannot be understood only as guidelines as they include need codes etc. (need ON). On the other, the conditions as such are not sufficient to describe all limitations that relate to correct combinations of different parameters. 
Observation 1 In the current RRC, the conditions can be understood as strict requirements affecting both UE and E-UTRAN implementation. On the other hand, the conditions are not describing all limitations. 
Among all the following conditions have been introduced for DC in RRCConnectionReconfiguration:
SCG-Configuration-r12 ::=


CHOICE {


release







NULL,


setup







SEQUENCE {



scg-ConfigPartMCG




SEQUENCE {




scg-Counter-r12





INTEGER (0.. 65535)


OPTIONAL,
-- Cond SCG-Est4




powerCoordinationInfo-r12


PowerCoordinationInfo-r12
OPTIONAL,
-- Cond SCG-Est




...



}















OPTIONAL,
-- Cond SCG-Est6



scg-ConfigPartSCG




SCG-ConfigPartSCG-r12 

OPTIONAL
-- Cond SCG-Est5


}

}

SCG-ConfigPartSCG-r12 ::=


SEQUENCE {


cipheringAlgorithmSCG-r12


CipheringAlgorithm-r12

OPTIONAL,
-- Cond SCG-Est4


radioResourceConfigDedicatedSCG-r12
RadioResourceConfigDedicatedSCG-r12
OPTIONAL,
-- Cond SCG-Est


sCellToReleaseListSCG-r12


SCellToReleaseList-r10

OPTIONAL,
-- Need ON


psCellToAddMod-r12




PSCell-r12




OPTIONAL,
-- Cond SCG-Est


sCellToAddModListSCG-r12


SCellToAddModList-r10

OPTIONAL,
-- Cond SCG-Est


mobilityControlInfoSCG-r12


MobilityControlInfoSCG-r12
OPTIONAL,
-- Cond SCG-Est2


...

}

	SCG-Est
	The field is mandatory present upon SCG establishment; otherwise it is optionally present, need ON.

	SCG-Est2
	The field is mandatory present upon SCG establishment and change; otherwise it is not present.

	SCG-Est3
	The field is mandatory present upon SCG establishment including one or more SCG DRBs; it is optionally present upon SCG change, need ON. Otherwise it is not present

	SCG-Est4
	The field is mandatory present upon SCG establishment/ change while one or more SCG DRBs is configured; otherwise it is not present.

	SCG-Est5
	The field is mandatory present upon SCG establishment and change; otherwise it is optionally present, need ON.

	SCG-Est6
	The field is mandatory present upon SCG establishment/ change including one or more SCG DRBs. Otherwise it is optionally present, need ON.


First observation is that difference between “SCG establishment and change” and “SCG establishment/ change” is unclear. So those should be unified. It can be understood that SCG change and establishment are alternatives in the RRCConnectionReconfiguration and they do not occur at the same time. Thus the latter alternative is more correct.
Proposal 3  Change “SCG establishment and change” to “SCG establishment/ change” in conditions SCG-Est5 and SCG-Est2

Second observation from the conditions is that sCellToAddModListSCG is not necessarily needed during SCG Establishment as in a typical case, PSCell is the only cell in SCG and there are no other SCells. PSCell is not added with sCellToAddModListSCG. Thus the condition should be changed to Need ON.

Proposal 4 sCellToAddModListSCG is not always needed in the SCG Establishment. Thus condition should be changed from “SCG-Est” to “Need ON”.   
Then another question is that how the conditions could be simplified. We see different alternatives:

1. Do not change conditions but give definitions for SCG establishment and Change.

2. Simplify current conditions so that they do not mention SCG establishment and SCG Change separately but clarify in the other parts of the procedures when those procedures are triggered and what parameters need to be included (if needed).

3.  Replace conditions by more explicit grouping. 

a. Introduce a CHOICE for different cases (SCG change/establishment and regular reconfiguration) 

b. Add parameters related to SCG Change and establishment under mobilityControlInfoSCG.

In addition, one may ask if a condition “SCG-Est” is needed as it should be clear that all parameters are needed when the SCG is established. This can be considered to be similar to RRC Connection establishment. In this case, it is not clarified in all detail which IEs need to be present and which not. 
Below is one attempt to simplify a bit conditions:

1. cipheringAlgorithmSCG is moved inside mobilityControlInfoSCG. 

2. Condition SCG-Est is changed to Need ON 

3. Some redundant conditions existing in many levels are replaced with Need ON. 

SCG-Configuration-r12 ::=


CHOICE {


release







NULL,


setup







SEQUENCE {



scg-ConfigPartMCG




SEQUENCE {




scg-Counter-r12




INTEGER (0.. 65535)

OPTIONAL,
-- Cond SCG-Change-2



powerCoordinationInfo-r12


PowerCoordinationInfo-r12
OPTIONAL,
-- Need ON



...



}













OPTIONAL,
-- Need ON


scg-ConfigPartSCG




SCG-ConfigPartSCG-r12 

OPTIONAL
-- Need ON

}

}

SCG-ConfigPartSCG-r12 ::=


SEQUENCE {


radioResourceConfigDedicatedSCG-r12
RadioResourceConfigDedicatedSCG-r12
OPTIONAL,
-- Need ON

sCellToReleaseListSCG-r12


SCellToReleaseList-r10



OPTIONAL,
-- Need ON


psCellToAddMod-r12




PSCell-r12





OPTIONAL,
-- Need ON

sCellToAddModListSCG-r12


SCellToAddModList-r10

         OPTIONAL
-- Need ON

mobilityControlInfoSCG-r12


MobilityControlInfoSCG-r12


OPTIONAL,
-- Cond SCG-Change

...

}
MobilityControlInfoSCG-r12 ::=

SEQUENCE {

cipheringAlgorithmSCG-r12


CipheringAlgorithm-r12,

OPTIONAL,
-- Cond SCG-Change-2,

t307







ENUMERATED {












ms50, ms100, ms150, ms200, ms500, ms1000,












ms2000, spare1},


ue-IdentitySCG-r12




C-RNTI





OPTIONAL,
-- Need ON

rach-ConfigDedicated-r12


RACH-ConfigDedicated


OPTIONAL,
-- Need OP


...

}

	SCG-Change
	The field is mandatory present upon SCG Change or establishment; otherwise it is not present.

	SCG-Change-2
	The field is mandatory present upon SCG Change or establishment while one or more SCG DRBs is configured; otherwise it is not present.

	
	

	
	

	
	


Proposal 5 Discuss different ways to simplify conditions for Dual Connectivity

2.3 SI change for the PSCell
It has been agreed that for the SI change for the PSCell, the PSCell is released and added again. The following sentence for the CA can be understood to cover PSCell as well:

Upon change of the relevant system information of a configured SCell, E-UTRAN releases and subsequently adds the concerned SCell, which may be done with a single RRCConnectionReconfiguration message.

When looking at the corresponding ASN.1, it does not require to release and add PSCell during SI change, even it can be understood from the field description:


sCellToReleaseListSCG-r12


SCellToReleaseList-r10

OPTIONAL,
-- Need ON


psCellToAddMod-r12




PSCell-r12




OPTIONAL,
-- Cond SCG-Est

	SCG-Est
	The field is mandatory present upon SCG establishment; otherwise it is optionally present, need ON.


sCellToReleaseListSCG

Indicates the SCG cell to be released. The field is also used to release the PSCell e.g. upon change of PSCell, upon system information change for the PSCell.
Looking at the corresponding ASN.1 for Rel-10 CA, it can be seen that requirement to release and add SCell when there SI change is not specified in conditions either. Thus the exact condition is not needed for Dual Connectivity. Instead, the text in the SI Acquisition subclause is sufficient.
Proposal 6 It is sufficiently clear that PSCell is released/added during SI change and thus ERI-84 can be removed. 

2.4 Missing references to RAN1 specification
As commented by ERI-83, for L1 parameters, the references to RAN1 specifications could be added as those are now available.  

E.g the following definition should refer to TS 36.213:

p-SeNB

Indicates the guaranteed power for the SeNB as specified in TS 36.213 [23, Table 5.1.4.2-1].
Proposal 7 Add a reference to TS 36.213[23, Table 5.1.4.2-1] to field description of p-SeNB.

3 Conclusion

In section 2 we made the following observation:
Observation 1
In the current RRC, the conditions can be understood as strict requirements affecting both UE and E-UTRAN implementation. On the other hand, the conditions are not describing all limitations.


Based on the discussion in section 2 we have made the following proposals:
Proposal 1
Add a definition for SCG Change in RRC: “SCG Change is a procedure triggered by RRCConnectionReconfiguration with mobilityControlInfoSCG. It is used to trigger the synchronized reconfiguration, security key change and PSCell change”.
Proposal 2
Add a definition for SCG Establishment in RRC: “SCG Establishment is a procedure to initially establish the SCG and is triggered by RRCConnectionReconfiguration with mobilityControlInfoSCG”.
Proposal 3
Change “SCG establishment and change” to “SCG establishment/ change” in conditions SCG-Est5 and SCG-Est2
Proposal 4
sCellToAddModListSCG is not always needed in the SCG Establishment. Thus condition should be changed from “SCG-Est” to “Need ON”.
Proposal 5
Discuss different ways to simplify conditions for Dual Connectivity
Proposal 6
It is sufficiently clear that PSCell is released/added during SI change and thus ERI-84 can be removed.
Proposal 7
Add a reference to TS 36.213[23, Table 5.1.4.2-1] to field description of p-SeNB.
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