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1	Introduction
During RAN2#99, it was agreed to support reduction on signalling overhead for SCell signalling as shown below:
[bookmark: _Hlk500242667]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.

Since there has been no online time to further progress those, it was agreed in RAN2#100 to have an email discussion to progress the details of the solutions, as shown in the below email discussion scoping statement:
[100#36][LTE/euCA] Solutions on signalling overhead reduction (Nokia)
	Try to have a unified solution based on the contributions so far.
	Intended outcome: Report to the next meeting
	Deadline:  Thursday 2018-02-08

This document collects the views from the email discussion and provides tentative conclusions based on those.
2	Proposals for SCell signalling overhead reduction
2.1	Status of discussions
In RAN2#100, the following contributions were provided to the AI on signalling overhead reduction:
· R2-1712257, Signalling Optimization for SCell Configuration and Handover, Qualcomm Inc
· R2-1713491, Common SCell configuration,  Nokia, Nokia Shanghai Bell	
· R2-1713333, Signalling overhead reduction for SCell Configuration, Huawei, HiSilicon
· R2-1713335, Signalling overhead reduction for SCell (de)Activation, Huawei, HiSilicon
The proposals concentrate on the following topics:
· How is the grouping of parameters defined?
· Do we define a new PGCell to define baseline parameters for a group of cells (R2-1713333), or define a common structure that is used by multiple SCells (R2-1713491, R2-1712257)?
· How many groups should be allowed? (R2-1712257)
· How do the legacy dedicated SCell configurations work together with the group configuration? (R2-1712257, R2-1713333)
· Is a new MAC CE needed for activation/deactivation overhead reduction (R2-1713335)?
We discuss these topics in the following subclauses.
2.2	Principles of parameter grouping
There seem to be two primary ways for the parameter grouping:
· Creating a (new) parameter structure for common parameters of multiple SCells (R2-1713491, R2-1712257)?
· Defining one cell as PGCell (Primary Group Cell) whose parameters are used as reference for the common parameters of other cells (R2-1713333)
To see whether there is a majority support for either of the basic principles, companies are invited to indicate their preferences for the approaches in the table below.
Question 1: How to signal the common parameters: Using a new common parameter structure, using a PGCell as a reference common configuration or via some other means?
	Company
	Support new common structure as per R2-1713491 / R2-1712257?
(Yes/No)

	Support using PGCell as per R2-1713333?
(Yes/No)
	More detailed comments 

	QC
	Yes
	No
	Using common signaling structure is more flexible and efficient way of configuring Scells into multiple Groups. 
PGCell configuration concept creates unnecessarily more complexity of defining PGCell charactertsics and with very less flexibiliy of configuration. Example if PGCell has to be released or deactivated in a given group, then another Scell in that group has to be designated as PGCell with all parameters configuration . This PGCell concept adds additional signaling scenarios and reduces flexibility as well.

	Ericsson
	Yes
	No
	Depending on how the PGCell concept is interpreted, it can be very similar to the “common structure”, but it seems more complex as it requires to manage the PGCell.

	LG
	Yes
	No
	Using common structure seems more clear than defining additional group structure such as PGCell. In the perspective of the backward/foward compatibility, PGCell concept and related suggestions may be one of corner case solution in the current specification.

	Intel
	Yes
	No
	We agree with other companies here that PGCell unnecessarily creates more complexity while using common signaling structure satisfies the needed.

	HW
	No
	Yes
	Using common struct signaling will introduce a new dedicated CommonConfiguration IE to include all common cofigurations, and different SCell groups may need several different CommonConfiguration IEs which adds additional complexity.
 The most vital issue 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. 
If we regard the PGCell configuration (which can be sPCell, or other Scells) as the baseline configuration for a SCell group, 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 Conection 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.

	Nokia, Nokia Shanghai Bell
	Yes
	No
	We think the PGCell would make the common signalling less flexible in practice: For example, whenever serving cell acting as PGCell would be released, eNB would need to reconfigure the specific details again. 
Having the common signallling as a separate configuration works easily with SCell addition/modification/removal, and allows reuse of legacy configurations at the same time. 


Table 1: Maximum number of supported common parameter groups
Conclusions: 7 companies responded to the questions: 6 companies supported suing new common parameter structure and 1 company supported using the PGCell concept. There is a clear majority to go with new common parameter structure.
Proposal 1: Adopt the new common parameters structure as proposed in R2-1713491 / R2-1712257.

2.3	Difference between common and dedicated SCells configurations
The topic of "delta signalling", i.e. how do the common parameters relate to the dedicated parameters (i.e. radioResourceConfigDedicated), is also mentioned in all of the contributions. in particular, it should be possible to have some parameters common and some non-common for the SCells. Hence, the question to answer is how do the dedicated and common SCell configurations work together?
Question 2: How does the common signalling structure work with dedicated  SCell signalling? How is it possible to have parameter differences between SCells utilizing the common signalling structure?
	Company
	How to enable common and dedicated parameters for SCells? 

	QC
	Common Scell paramaters can be defined per each Scell Group as specified in Q1 above. Within each group, each Scell specific parameters can override the common group configuration parameters to provide very flexibile way of configuring parameters for each individual scell in each group.

	Ericsson
	Agree with Qualcomm. Already in today’s spec, dedicated parameters override common parameters so it seems straightforward to do so also here. 

	LG
	We prefer the common scell parameters are applied to all Scells and, in this common information, the Scell parameters should be a parameter which doesn‘t need to be overrided by dedicated information. If some parameters are needed to be overrided, we should introduce another common parameters in the each group Scells.

	Intel
	Agree with the approach of a group common parameters for Scells and if needed individual Scells can have a different configuration which will be taken by the UE for that Scell.

	HW
	A PCell or template SCell can provide baseline configurations, and the dedicated configuraions for every SCell can take precedence over baseline configurations.

	Nokia, Nokia Shanghai Bell
	The following principles should be followed:
· Common Scell configuration can be provided in addition to legacy Scell configurations
· Legacy SCell configuration overrides any fields in common configuration
The specific parameters which can be configured via common configuration can be discussed further when defining the Stage-3 details.


Table 2: Relation between dedicated and common SCell parameters
Conclusions: 7 companies responded to the questions: 6 companies prefer that dedicated configuration can override common parameters, whereas 1 company considers a new common structure per SCell could be used if overriding is needed. Hence, a clear majority prefers that (existing) dedicated configuration still overrides the new common parameter structure.
Proposal 2: Dedicated Scell configuration can be used to override common parameter configuration.

2.4	Maximum number of supported common parameter groups
The question of how many common parameter groups was raised in , where it was proposed that up to 4 such groups would be allowed. This is a valid question regardless of how the groups are defined, so companies are requested to indicate their preferences for that in the table below.
Question 3: How many common SCell parameter groups should be enabled by signalling?
	Company
	Maximum number of supported parameter groups

	More detailed comments 

	QC
	4
	If we define too many Groups, it takes away benefits of group based siganling due to incraesed signaling of many small groups. If we keep only 1 or 2 groups, it does not allow flexible way of grouping multiple scells with different parameters configuration. As a compromise, we think 4 groups seem to be reasonable balance.

	Ericsson
	4
	Agree with Qualcomm.

	LG
	FFS
	No strong view but we’d better to ask RAN3 to decide this.

	Intel
	4
	4 seems to be optimal number… used in other cases like TAGs.

	HW
	4
	We agree that we don’t need too many Groups. In our solution there is no explicit common parameters IE of a group, only PCell or template SCell is needed to be indicated to UE as a template cell.

	Nokia, Nokia Shanghai Bell
	4
	CA can have 32 SCells at maximum, so 32 SCells / 4 groups = 8 SCells / group (on average). We don't see a big complexity impact from the number of groups at UE side, so there could be even more groups, but then the signalling benefits are less clear. 
Hence, 4 groups might be sufficient.


Table 3: Maximum number of supported common parameter groups
Conclusions: 7 companies responded to the questions: 6 companies consider 4 groups as sufficient, and 1 company would like to ask RAN3 opinion. Hence, RAN2 could adopt 4 groups as baseline assumption and inform RAN3 of this (who can then inform RAN2 if there are some problems with the base assumption).
Proposal 3: Four common SCell parameter groups are allowed by the RRC signalling.

2.5	Need for new MAC CEs
In RAN2#100, the following contributions were provided to the AI on signalling overhead reduction:
To see whether there is a majority support for either of the basic principles, companies are invited to indicate their preferences for the approaches in the table below.
Question 4: Are any new MAC CEs need due to the common SCell parameters?
	Company
	New MAC CE needed as per R2-1713335? 
(Yes/No)
	More detailed comments 

	QC
	No Need
	Defining Group based MAC-CE takes out the flexibility of individual scell activation/deactivation. It may help to save few MAC-CE  bits but at the cost of flexibility. 

	Ericsson
	No
	Similar proposals have been discussed before without being adopted. The three octets is not a big issue. 

	LG
	No
	The group based MAC CE may have some benefit to reduce signalling, but it occurs a power consumption problem by activating unnecessary SCell and debases the flexibility of individual Scell.
In addition, if SCell changes quickly, the MAC CE for activation/deactivation SCell is also needed frequently even if the MAC CE is based on the group.

	Intel
	No
	Activating groups of Scells is inefficient at the cost of reducing a few octets.

	HW
	Yes
	Group based MAC-CE can be very effective to reduce signalling overhead in dense small cell scenarios, where SCells may be activated/deactivated very frequently with 4-octet MAC-CEs, especially considering the transitions among three SCell states.

	Nokia, Nokia Shanghai Bell
	No
	The SCell activation/deactivation would most likely be Scell-specific, not Scell group-specific, so we don't see the need for new MAC Ces.


Table 4: Need for new MAC CEs for common SCell parameter grouping
Conclusions: 7 companies responded to the questions: 6 companies do not see a need for new MAC CEs due to common SCell parameters, whereas 1 company considers a group-based MAC CE could be beneficial. It is proposed to go with majority view and not define new group-based MAC CE.
Proposal 4: Do not define a new group-based MAC CE.
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3	Conclusion
The following proposals are made based on the email discussion progress:
Proposal 1: Adopt the new common parameters structure as proposed in R2-1713491 / R2-1712257.
Proposal 2: Dedicated Scell configuration can be used to override common parameter configuration.
Proposal 3: Four common SCell parameter groups are allowed by the RRC signalling.
Proposal 4: Do not define a new group-based MAC CE.



