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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]1	Introduction
In RAN #75 meeting, one new WI enhancing CA utilization was approved [1]. This WI aims to reduce delay in Scell set-up, Scell configuration and activation signalling overhead. And in RAN2 #99 meeting, the following agreements were achieved:
Agreement:
1	Consider how to reduce the SCell signalling overhead for cases where the configurations of multiple SCells are almost the same (i.e. several parameters have the exact same values).
2	Consider introducing a common SCell configuration that can apply for multiple SCells to help with the signalling. How to design the signalling is FFS.


It was encouraged to propose solutions on how to reduce the SCell signalling overhead for cases where the configurations of multiple SCells are almost the same. Moreover, it is agreed to consider introducing a common SCell configuration that can apply for multiple SCells to help with the signalling. Thus, in this document, the signalling design of the common SCell configuration and delta SCell configuration was discussed. Compared to previous document, the discussion is revised according to the latest progress of online and email discussion.
2	Analysis
The signalling overhead for SCell addition and modification procedure is increasing basically because that the number of the SCell is increased. And the configuration of different SCell may include the same content, as shown in table 1. Hence, the main point is figure out which part of the SCell configuration is the same, and which part is the different and can be configured to the UE individually.
In this solution, it is assumed that the SCells can be grouped according to the common characteristics. As we known, the motivation of introduction of massive CA is:
· Extensions of the basic carrier aggregation framework nowadays enable inter-band TDD CA with different UL-DL configurations, CA with multiple UL timing advance as well as aggregation of carriers with different frame structures through FDD-TDD CA 
· LAA (Licensed-Assisted Access) has created a lot of interest in extending the LTE carrier aggregation feature towards capturing the spectrum opportunities of unlicensed spectrum in the 5GHz band. WLAN operating in the 5GHz band nowadays already supports 80MHz in the field and 160MHz is to follow in Wave 2 deployment of IEEE 802.11ac. 
· There are also other frequency bands, such as 3.5 GHz, where aggregation of more than one carrier on the same band is possible, in addition to the bands already widely in use for LTE. 
Therefore, it is possible that in the case of up to 32 CCs, there will be multiple types of CC aggregation mode, which is easy to divide some carriers into one group. For example, the LAA SCells can be divided into one group, since all the LAA SCells may need LBT function and etc, and FDD aggregation SCells can be divided into another group.
Proposal 1: in the case of up to 32 CCs, multiple Component carriers with similar characteristics could be divided into one group.
Then, how is the grouping of parameters defined?
1) Creating a (new) parameter structure for common parameters of multiple SCells ;
2) Defining one cell as PGCell (Primary Group Cell) whose parameters are used as reference for the common parameters of other cells ;

For alternative 1), network can further configure the CC group with a corresponding PGCell to the UE. Then we can regard the PGCell configuration (which can be SpCell, or other Scells) as a kind of reference cell to provide the baseline configuration for a SCell group, as shown in figure 1.
Comparing to the alternative 2), a new common parameter structure, as shown in figure 2, there is no new dedicated IEs introduced. The other Scell’s configuration can be the delta parameters compared to the PGCell’s configuration. And the PGCell’s role is just a configuration template, rather than traditonal Pcell. For the following RRC Connection Reconfiguration messages which include other Scells that need to be modified or added, eNB can indicate other existed SCell as PGCell. So PGCell doesn’t need to be maintained. As every cell can be a PGCell or template SCell, it can provide the most flexibility.
The most vital issue of the alternative 2) is extracting and re-organization the common parameter IE from component cells within a group will result in extra implementation complex, especially duing the Scell addition and/or removal. 
Observation 1: comparing to the alternative 2), a new common parameter structure, there is no new dedicated IEs introduced.
Observation 2: any one Scell or Pscell can be designed as a reference cell, to provide the baseline configuration for a SCell group. Hence, the reference cell doesn’t need to be maintained.
Observation 3: the most vital issue of the alternative 2) is extracting and re-organization the common parameter IE from component cells within a group will result in extra implementation complex, especially duing the Scell addition and/or removal. 



Figure 1 Delta Signaling on Reference Cell   Figure 2 Delta Signaling on a new common parameter structure
Proposal 2: it is proposed to regard the PGCell configuration (which can be SpCell, or other Scells) as a kind of reference cell to provide the baseline configuration for a SCell group.
[bookmark: OLE_LINK15][bookmark: OLE_LINK9]In existing SCell configuration signalling, some IE specified in the ASN.1 as Need Code OR type. This means if the message is received by the UE, and in case the field is absent, the UE shall discontinue/ stop using/ delete any existing value (and/ or the associated functionality). However, if the delta signalling mode is introduced, the absence of a field just means it is unchanged. And delete the existing value of the field will cause abnormal procedure. Therefore, to avoid the release of unchanged configuration, when delta mode is applicant to the SCell configuration, it is noted that the related an IE of Need Code OR but it is not present need take the action of Need Code ON.
Proposal 3: when delta mode is applied to the SCell configuration, it is noted in the specifications that for the related IE of Need Code OR, when not present, it is needed to perform the actions of Need Code ON.
3	Conclusions
In this document, we provide possible solutions for the RRC signalling reduction as well as activation. And we propose that:
Observation 1: comparing to the alternative 2), a new common parameter structure, there is no new dedicated IEs introduced.
Observation 2: any one Scell or Pscell can be designed as a reference cell, to provide the baseline configuration for a SCell group. Hence, the reference cell doesn’t need to be maintained.
Observation 3: the most vital issue of the alternative 2) is extracting and re-organization the common parameter IE from component cells within a group will result in extra implementation complex, especially duing the Scell addition and/or removal. 
Proposal 1: in the case of up to 32 CCs, multiple Component carriers with similar characteristics could be divided into one group.
Proposal 2: it is proposed to regard the PGCell configuration (which can be SpCell, or other Scells) as a kind of reference cell to provide the baseline configuration for a SCell group.
Proposal 3: when delta mode is applied to the SCell configuration, it is noted in the specifications that for the related IE of Need Code OR, when not present, it is needed to perform the actions of Need Code ON.
4	References
[1] RP-170805, New WID: enhancing LTE CA utilization, Nokia, Alcatel-Lucent Shanghai Bell
3GPP
image2.emf
Common Parameters 

for a given group

Cell 1 

Configuration

Cell 2

Configuration

Cell m

Configuration

...

Common Parameters

Delta Para 1

Delta Para 2

Delta Para n

Cell 3

Configuration

Delta Para 3


Microsoft_Visio_Drawing2.vsdx
Common Parameters for a given group
Cell 1 Configuration
Cell 2
Configuration
Cell m
Configuration
...
Common Parameters
Delta Para 1
Delta Para 2
Delta Para n
Cell 3
Configuration
Delta Para 3



image1.emf
Reference Cell (Cell1)  Para 1

Cell 2

Configuration

Cell m

Configuration

...

Delta Para 1

Delta Para 2

Delta Para n

Configuration

Cell 3 

Configuration


Microsoft_Visio_Drawing1.vsdx
Reference Cell (Cell1)
Para 1
...
Cell 2
Configuration
Cell m
Configuration
...
Para 2
Para 3
Para n
Delta Para 1
Delta Para 2
Delta Para 3
Delta Para n
Configuration



