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1 Introduction
For DC, it is undecided yet how to change the PSCell, i.e., how to handle the old/new PSCell, and SCG SCells during PSCell change. This contribution discusses this issue and proposes to use ‘Release and Addition’ for old/new PSCell and SCG SCells.
2 Discussion
For CA, a PCell always changes by means of the handover procedure, i.e., with key change and RACH [RAN2#69, R2-101978]. In detail, during handover procedure, the PCell is released and added while the SCells are deactivated. 
For DC, although a PSCell supports some of the PCell functionalities, the PSCell is conceptually different from the PCell because the PSCell is configured only after the RRC connection is established. Therefore, RAN2 need to discuss how to change the PSCell in DC. 
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Figure 1
In Figure 1, Cell 1 is the PSCell, Cell 2 is a configured SCG SCell in the same SeNB, Cell 3 is not a configured SCG SCell in the same SeNB, and Cell 4 is a cell in a different SeNB.
Assuming that the current PSCell is Cell 1, four scenarios can be considered for PSCell change as below:
· Scenario 1: New PSCell = Cell 1, PSCell changes to the same cell in the same SeNB
· This is due to security key refresh/rekeying.
· In the current running CR of TS36.331 [R2-14xxxx], it was captured as “To refresh the S-KeNB only, E-UTRAN employs an SCG change, i.e. an RRCConnectionReconfiguration message including release and establishment of the SCG, which does not include mobilityControlInfo.”. Then, it is a natural consequence to release all SCG cells including the PSCell and SCG SCells in scenario 1.

Observation 1: During PSCell change, if PSCell changes to the same PSCell, all SCG cells including PSCell are released.

· Scenario 2: New PSCell = Cell 2, PSCell changes to a different configured cell in the same SeNB 

· This is mainly due to load balancing or RRM decision.
· Scenario 3: New PSCell = Cell 3, PSCell changes to a new cell in the same SeNB 

· This is mainly due to load balancing or RRM decision.

· Scenario 4: New PSCell = Cell 4, PSCell changes to a cell in the different SeNB
· This is mainly due to RRM decision.
· PSCell change between the different SeNBs is realized by SeNB change procedure. Accordingly, it is straightforward to release all SCG cells including the PSCell and SCG SCells in the old SeNB.

Observation 2: During PSCell change, if PSCell changes to a cell in the different SeNB, all SCG SCells in the old SeNB are released.
With these observations, RAN2 need to discuss how to handle the old PSCell (Cell 1), the SCG SCell (Cell 2, Cell 3), and the new PSCell for scenario 2 and 3. In the table below, a possible handling of each cell are presented for those scenarios.
	 
	[image: image2.emf]cell1 cell2 cell3

SeNB 1

cell1 cell2 cell3

SeNB 1


	[image: image3.emf]cell1 cell2 cell3

SeNB 1

cell1 cell2 cell3

SeNB 1


	[image: image4.emf]cell1 cell2 cell3

SeNB 1

cell1 cell2 cell3

SeNB 1


	[image: image5.emf]cell4

SeNB 2

cell1 cell2 cell3

SeNB 1



	
	Scenario 1
	Scenario 2
	Scenario 3
	Scenario 4

	Cell 1
	Release and Addition
	[Issue 2: PSCell( SCell]
- Modification; or

- Release and Addition;
	[Issue 2: PSCell ( SCell]

- Modification; or

- Release and Addition; 
	Release

	Cell 2
	Release and Addition; 
	[Issue 3: SCell(PSCell]
- Modification; or

- Release and Addition
	[Issue 4: SCell ( SCell]
- No modification ; or 

- Release and Addition; 
	Release

	Cell 3
	N/A
	N/A
	[Issue 1]

Addition
	N/A

	Cell 4
	N/A
	N/A
	N/A
	[Issue 1]

Addition


For scenario 2 and 3, as release of a cell depends on the network’s decision, the table only assumes to keep the cells in the old SeNB after PSCell change.

As seen in the table, there are total four issues to discuss:
· Issue 1: How to handle the new PSCell if the new PSCell is a not an already configured cell.
· Issue 2: How to handle the old PSCell which is not the new PSCell but becomes a SCG SCell.
· Issue 3: How to handle the new PSCell if the new PSCell is an already configured cell.
· Issue 4: How to handle the SCG SCells which are neither the old PSCell nor the new PSCell.
Issue 1: How to handle the new PSCell if the new PSCell is a newly configured cell
In case the new PSCell is either a cell not configured in the same SeNB or a cell in the different SeNB, it is straightforward to configure the new PSCell by means of ‘Addition’.
Proposal 1: During PSCell change, a new cell can be configured as the new PSCell by means of ‘Addition’.
Issue 2: How to handle the old PSCell which is not the PSCell anymore but becomes a SCG SCell
In order to modify the old PSCell to an SCG SCell, either ‘Modification’ or ‘Release and Addition’ can be used. In ‘Modification’, only the changed configuration of SCG will be transmitted while keeping the old PSCell as configured. In ‘Release and Addition’, the old PSCell will be released and added as an SCG SCell as deactivated.

From RRC point of view, ‘Modification’ is efficient and fast because only the changed part of SCG configuration will be transmitted while ‘Release and Addition’ brings an additional signaling in order to send whole SCG configuration even though some part do not change.
From MAC point of view, ‘Release and Addition’ is simple while ‘Modification’ has some MAC impacts such as follows:

· Activation/Deactivation of old PSCell and other SCG SCells
· Handling of old primary sTAG 
· Handling of on-going data transmission during Modification
Given that, in CA, PCell change due to load balancing/RRM decision was not signified, we think PSCell change due to load balancing/RRM decision wouldn’t be signified in DC. Then, signaling overhead of ‘Release and Addition’ should not be a critical problem as scenario 2 and 3 wouldn’t occur so frequently. Therefore, ‘Release and Addition’ is preferred for issue 2.
Proposal 2: During PSCell change, the old PSCell which is not the new PSCell anymore can be kept as an SCG SCell only by ‘Release and Addition’.
Issue 3: How to handle the new PSCell if the new PSCell is an already configured cell
If the new PSCell is an already configured SCG SCell in the same SeNB, the new PSCell can be configured either by ‘Modification’ or ‘Release and Addition’ of the SCG SCell. In ‘Modification’, only the changed configuration of SCG will be transmitted in order to promote an SCG SCell to the new PSCell. In ‘Release and Addition’, the SCG SCell will be released and added again as a new PSCell.

From RRC point of view, ‘Modification’ is efficient and fast while ‘Release and Addition’ brings some signaling overhead as explained in issue 2. On the other hand, from MAC point of view, ‘Modification’ has an impact on MAC, e.g. handling of new primary sTAG while ‘Release and Addition’ can be easily achieved.
With the same reason for Proposal 2, ‘Release and Addition’ is preferred for issue 3. Furthermore, it would be good to have a common method for handling of ‘PSCell ( SCell’ and ‘SCell ( PSCell’. 
Proposal 3: During PSCell change, a configured SCG SCell can be configured as the new PSCell by means of ‘Release and Addition’.
issue 4: How to handle the SCG SCells which are neither the old PSCell nor the new PSCell
In order to keep the SCG SCells, there are two options, either ‘No modification’ or ‘Release and Addition’. In ‘No modification’, the SCG SCells are kept without any configuration change. However, RAN2 need to discuss how to handle the Activation/Deactivation status of the SCG SCells during PSCell change. In ‘Release and Addition’, all SCG SCells are released and added again as deactivated. ‘No modification’ could be similar to the current handling of SCells during PCell change in CA, i.e., to deactivate SCells while keep them configured. On the other hand, ‘Release and Addition’ is simple and has commonality with handling of SCG cells during S-KeNB refresh as well as handling of new/old PSCell within PSCell change in DC. Considering that issue 4 is valid only when there are more than three SCG cells in DC, which might not be a typical case, ‘Release and Addition’ seems acceptable.
Proposal 4: During PSCell change, an SCG SCell can be kept only by means of ‘Release and Addition’.
3 Conclusions
In this contribution, we discussed PSCell change procedure for four scenarios and provide proposals as follows:

Proposal 1: During PSCell change, a new cell can be configured as the new PSCell by means of ‘Addition’.

Proposal 2: During PSCell change, the old PSCell which is not the new PSCell anymore can be kept as an SCG SCell only by ‘Release and Addition’.
Proposal 3: During PSCell change, a configured SCG SCell can be configured as the new PSCell by means of ‘Release and Addition’.
Proposal 4: During PSCell change, an SCG SCell can be kept only by means of ‘Release and Addition’.
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