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1
Introduction 
In Rel-10 CA, all the SCells share a same timing advance (TA) value. In Rel-11 MTA scenarios, different SCells may use different TA. So TAG is introduced and the serving cells with a same TA and a same timing reference is considered as a TAG. Accordingly, how a SCell should be configured to a TAG is one of the issues being dealt in RAN2 discussion.

In details, it was agreed in RAN2#75bis meeting that RRC signaling should be used to associate a SCell with a TAG. In RAN2#77meeting, stage-3 UP details were discussed and the following conclusions were noticed:
· R bits in the TA MAC CE will be used to indicate the TAG ID.
                             -      The index of the pTAG is zero in TA MAC CE design.
Following that, in RAN2#77bis the agreement was to support a maxim of four TAGs. 
According to the agreements above, we will discuss the RRC signaling details of the sTAG configuration and the related issues.
2
Discussion
2.1 sTAG Configuration procedure

The sTAG configuration procedure may be needed in two scenarios. One is to initiate the TAG configuration for a new added SCell and the other is to change the TAG configuration for an existing SCell.

In R10, the TAG configuration is simple for only one TAG is used in R10. For TAG configuration initiation, each SCell is set a same TA as that of PCell and the PCell is always regarded as the timing reference cell. Accordingly, no TAG change happens there.

For both of the scenarios in R11, the eNB decides whether RA in SCell should be used or not. If no RA is triggered before the sTAG configuration procedure, eNB shall determine the target sTAG for the SCell based on other information such as the geographical location or network deployment. Otherwise, eNB may use the TA acquired from RA on SCell to determine the TAG for the SCell. 
In addition, the eNB is always able to tell whether a SCell’s TAG should be changed or not based on the received uplink signal of the SCell. When it is detected that one should be configured to another TA group, the eNB will determine the target sTAG. 
Observation1: The sTAG configuration procedure is fully controlled by eNB.

2.2 Signaling Design of sTAG Configuration

In Rel-10, the entire SCell configurations are included in RRCConnectionReconfiguration message. SCells can be added, modified and removed by the RRC Connection reconfiguration operation, In Rel-11 it has been agreed that the association between TAG and SCells should be noticed by RRC, so the TAG information can be also included in RRCConnectionReconfiguration message.
Proposal 1: TAG information should be included in the RRCConnectionReconfiguration message.
The sTAG should relate to a configured TAG ID and a configured TAT length.In order to associate SCells in sTAG with the sTAG configuration, two alternatives of the IE design of the message are available 
Alternative 1: To introduce a new sTAG list containing the elements of the sTAG
A new sTAG list only used for Rel-11 UE can be added in RRCConnectionReconfiguration. All the elements for sTAG configuration should be included in the sTAG list. Two examples of ASN.1 to alternative 1 are shown in Table5-1 and Table 5-2 (example 1 and example 2).

Alternative2: To add all the elements of the sTAG into the existing SCellToAddMod-r10 configuration 
The elements of sTAG could also be configured in the existing SCellToAddMod-r10 configuration. All the IEs associated with TAG configuration can be added in the SCellToAddMod-r10 separately. Two examples of ASN.1 to alternative 2 are shown in Table5-3 and Table 5-4 (example 3 and example 4).

Although both alternatives seem valid, we try to find a more proper mechanism according to the following table which contains the advantages and drawbacks of both candidates.
Table 2-1 comparisons of two alternatives about TAG configuration

 
[image: image1.emf]advantages drawbacks

Alternative one 

Alternative two 

1.Introduce an independent and clear structure of SCell group 

configuration and the function of the IE can be easily understood.

1.Only two IEs are added ineach SCell configuration, the increase of 

the message length is more acceptable.

1.Independent sTAG list makes the message structure more complexity.

3.The sTAG information is included in SCell configuration, which makes 

the structure a little confused .

2.The IEs of sTAG are configured independently with SCell 

configuration i.e. TAT length is not removed simultaneously with 

SCell Release.

2. If a SCell with configured TAT is removed, the TAT length should be 

reconfigured to another SCell, which causes more complexity.

1.The sTAG configuration is associated with a SCell but not a sTAG 

according to the ASN.1.


According to the comparisons listed in Table 2-1, it can be seen clearly that alternative two is a more proper choice.
Proposal 2: To introduce a new sTAG list containing the elements of the sTAG.
In addition, a small difference could be found between ASN.1 design of Table-5-1 and that of Table 5-2. A SCellList-r11 is included in sGroupToAddMod-r11 in the ASN.1 design of Table5-1, so the SCell is related to sTAG configuration according to the SCell index in SCellList-r11. However based on the design in Table5-1, if a SCell belongs to pTAG is configured, UE also has to read SCellList-r11 in sGroupToAddMod-r11 to identify which group (pTAG and sTAG) the SCell should be associated with, which causes more complexity. In the ASN.1 design of Table-5-2, sGroupToAddMod-r11 doesn’t contain SCell index, hence a GroupIndex-r11 should be added in SCellToAddMod-r10 for sTAG and SCell association. Compare to the ASN.1 of Table5-1, a new IE (group index) should be introduced into SCellToAddMod-r10 in ASN.1 of Table5-2.According to the analysis above, ASN.1 design in Table 5-2 is simpler for UE implementation.
Observation2: ASN.1 design in Table 5-2 is slightly preferred.
2.3 Signalling Design of pTAG configuration
According to the conclusion that PCell group index is identified as zero, the pTAG Index may not be configured explicitly. If a SCell belongs to the pTAG, there is no need to configure the SCell with GroupIndex-r11 since the pTAG Index is already omitted. In Rel-11it has been agreed behaviour in pTAG is same as Rel-10, which means the TAT length configured in PCell is also used in SCells belong to the same TAG. Therefore TAT configuration is unnecessary in a SCell which belongs to a pTAG.
Proposal 3: The pTAG index may be configured implicitly and SCells in the pTAG may be configured without TAG index.
2.4 SRS transmission during sTAG configuration procedure
When a UE is configured with a SCell, the SRS recourse has been configured simultaneously in the same message. If a SCell is configured to a pTAG, UE can send SRS after the SCell activation immediately since the uplink synchronization of the pTAG is always available. However, that is not the case for sTAG. That is, a SCell may join a sTAG which is unsynchronized (for example, the TAT of the sTAG is expired). If the SRS is transmitted in an out-of-synchronization SCell after SCell activation, probably the transmission will cause severe interference to uplink transmission. 
Therefore, we prefer SRS transmission starts after sTAG synchronization.
Proposal 4： SRS should be transmitted after SCell synchronization.
3
Conclusion 
With all the discussions above, we propose :
Proposal 1: TAG information should be included in the RRCConnectionReconfiguration message.
Proposal 2: To introduce a new sTAG list containing the elements of the sTAG
Proposal 3: The pTAG index may be configured implicitly and SCells in the pTAG may be configured without TAG index.
Proposal 4：SRS should be transmitted after SCell synchronization.
4
Reference

[1] RAN2 77 meeting minutes, RAN2 chair.
5
Appendix 

The ASN.1 design of TAG configuration described above is shown form table 5-1 to table 5-4:
RRCConnectionReconfiguration-v1020-IEs ::= SEQUENCE {


sCellToReleaseList-r10



SCellToReleaseList-r10


OPTIONAL, 
-- Need ON


sCellToAddModList-r10



SCellToAddModList-r10


OPTIONAL, 
-- Need ON


nonCriticalExtension



RRCConnectionReconfiguration-v11xx-IEs





OPTIONAL
-- Need OP

}

RRCConnectionReconfiguration-v11xx-IEs ::= SEQUENCE {


sGroupToAddModList-r11



SGroupToAddModList-r11


OPTIONAL, 
-- Need ON
}
SGroupToAddModList-r11 ::=        SEQUENCE (SIZE (1..maxGroup-r11-1)) OF SGroupToAddMod-r11
SGroupToAddMod-r11 ::=             SEQUENCE {

     groupIndex-r11                     GroupIndex-r11，          OPTIONAL, -- Need ON
     timeAlignmentTimersGroup-r11       TimeAlignmentTimer        OPTIONAL,
-- Need ON
     sCellList-r11                      SCellList-r11             OPTIONAL,   -- Need ON
}
GroupIndex-r11    ::=    INTEGER (1..3)
SCellList-r11     ::=    SEQUENCE (SIZE (1..maxScell-r11)) OF SCellIndex-r10
Table 5-1 ASN.1 example 1 (Alternative one)
RRCConnectionReconfiguration-v1020-IEs ::= SEQUENCE {


sCellToReleaseList-r10



SCellToReleaseList-r10


OPTIONAL, 
-- Need ON


sCellToAddModList-r10



SCellToAddModList-r10


OPTIONAL, 
-- Need ON


nonCriticalExtension



RRCConnectionReconfiguration-v11xx-IEs




OPTIONAL
-- Need OP

}

RRCConnectionReconfiguration-v11xx-IEs ::= SEQUENCE {


sGroupToAddModList-r11



SGroupToAddModList-r11


OPTIONAL, 
-- Need ON
}
SGroupToAddModList-r11 ::=        SEQUENCE (SIZE (1..maxGroup-r11-1)) OF SGroupToAddMod-r11
SGroupToAddMod-r11::=             SEQUENCE {

groupIndex-r11                      GroupIndex-r11
timeAlignmentTimer-r11              TimeAlignmentTimer        OPTIONAL, 
-- Need ON

}
SCellToAddModList-r10 ::=

SEQUENCE (SIZE (1..maxSCell-r10)) OF SCellToAddMod-r10
SCellToAddMod-r10 ::=


SEQUENCE {


sCellIndex-r10





SCellIndex-r10,

cellIdentification-r10



SEQUENCE {



physCellId-r10





PhysCellId,



dl-CarrierFreq-r10




ARFCN-ValueEUTRA


}















OPTIONAL,
-- Cond SCellAdd


radioResourceConfigCommonSCell-r10

RadioResourceConfigCommonSCell-r10
OPTIONAL,
-- Cond SCellAdd


radioResourceConfigDedicatedSCell-r10
RadioResourceConfigDedicatedSCell-r10
OPTIONAL,
-- Cond SCellAdd2


...
    groupIndex-r11                          GroupIndex-r11      OPTIONAL, -- Need ON
}

SCellToReleaseList-r10 ::=


SEQUENCE (SIZE (1..maxSCell-r10)) OF SCellIndex-r10

-- ASN1STOP

Table 5-2 ASN.1 example 2 (Alternative one)
SCellToAddMod-r10 ::=


SEQUENCE {


sCellIndex-r10





SCellIndex-r10,

cellIdentification-r10



SEQUENCE {



physCellId-r10





PhysCellId,



dl-CarrierFreq-r10




ARFCN-ValueEUTRA


}
















OPTIONAL,
-- Cond SCellAdd


radioResourceConfigCommonSCell-r10

RadioResourceConfigCommonSCell-r10
OPTIONAL,
-- Cond SCellAdd


radioResourceConfigDedicatedSCell-r10
RadioResourceConfigDedicatedSCell-r10
OPTIONAL,
-- Cond SCellAdd2


...
groupIndex-r11                      GroupIndex-r11           OPTIONAL, 
-- Need ON
timeAlignmentTimerScell-r11         TimeAlignmentTimer       OPTIONAL, 
-- Need ON
}
GroupIndex-r11    ::=    INTEGER (1..3)
        Table 5-3 ASN.1 example 3 (Alternative two) 
SCellToAddMod-r10 ::=


SEQUENCE {


sCellIndex-r10





SCellIndex-r10,

cellIdentification-r10



SEQUENCE {



physCellId-r10





PhysCellId,



dl-CarrierFreq-r10




ARFCN-ValueEUTRA


}
















OPTIONAL,
-- Cond SCellAdd


radioResourceConfigCommonSCell-r10

RadioResourceConfigCommonSCell-r10
OPTIONAL,
-- Cond SCellAdd


radioResourceConfigDedicatedSCell-r10
RadioResourceConfigDedicatedSCell-r10
OPTIONAL,
-- Cond SCellAdd2


...

}

RadioResourceConfigDedicatedSCell-r10 ::=
SEQUENCE {


-- UE specific configuration extensions applicable for an SCell

physicalConfigDedicatedSCell-r10

PhysicalConfigDedicatedSCell-r10
OPTIONAL,
-- Need ON


...
groupIndex-r11                          GroupIndex-r11           OPTIONAL, 
-- Need ON
timeAlignmentTimersTAG-r11              TimeAlignmentTimer        OPTIONAL, 
-- Need ON
}

Table 5-4 ASN.1 example 4 (Alternative two) 
1
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advantages


drawbacks


Alternative one 


Alternative two 


1.Introduce an independent and clear structure of SCell group configuration and the function of the IE can be easily understood.


2.The IEs of sTAG are configured independently with SCell configuration i.e. TAT length is not removed simultaneously with SCell Release.


1.Only two IEs are added in each SCell configuration, the increase of the message length is more acceptable.


2. If a SCell with configured TAT is removed, the TAT length should be reconfigured to another SCell, which causes  more complexity.


1.The sTAG configuration is associated with a SCell but not a sTAG according to the ASN.1.


1.Independent sTAG list makes the message structure more complexity.



3.The sTAG information is included in SCell configuration, which makes the structure a little confused .




