3GPP TSG-RAN WG2 Meeting #87






R2-143220
Dresden, Germany, 18 August – 22 August, 2014
Agenda item:
7.1.2
Source: 
Huawei, HiSilicon

Title: 
Intra-SCG PSCell change and other PSCell remaining issues 
Document for:
Discussion and Decision
1   Introduction
In RAN2#86 meeting, the following agreements were reached:

· During SCG Change, SCG-MAC is reset; SCG-RLC and SCG-PDCP (in case of SCG bearer) entities are re-established.  
· There is one RRC message for SCG release/add that can be used to …

a) refresh S-KeNB (as part of RRCConnectionReconfiguration). 

b) as part of intra-MeNB handover (as part of RRCConnectionReconfiguration with mobilityControlInfo; involving KeNB refresh and S-KeNB refresh)
· As for CA SCells, the change of SI in SCG-SCells (not PSCell) is handled by release + addition of the concerning cell, which may be done with a single RRCConnectionReconfiguration message. FFS: SI update for PSCell

In this contribution, we will evaluate L2 impact of intra-SCG PSCell change and intra-SCG PSCell change procedure. Furthermore, we also discuss some other remaining issues about PSCell, such as PSCell SI change procedure and positioning aspect for PSCell. 
2   Discussion
2.1   PSCell change decision
One important issue is which eNB decides/triggers a PSCell change. It has been agreed that MeNB provides SeNB with latest measurement results of SCG serving cells and to-be-added SCG cells during SCG addition/modification. SeNB also has information of the resource utilization on its cells. For example, the SeNB may consider a PSCell change beneficial if PUCCH load in the old PSCell is too heavy. Since an SeNB has complete knowledge of its cell’s channel condition and load distribution, it is preferred that PSCell change be decided/triggered by SeNB.
When an S-RLF is reported by UE, MeNB can choose to perform SCG release or SCG change to a different or the same SeNB through release and addition [1]. If SCG change to the same SeNB is performed, MeNB can choose to force a PSCell change by not adding the old PSCell. However, MeNB would not decide a particular SeNB cell to be PSCell, when multiple cells are added into SCG.
Proposal 1: PSCell change should be decided/triggered by SeNB.
2.2   L2 impact of intra-SCG PSCell change
Since security is not tied to PSCell in SCG, security key change is not required during intra-SCG PSCell change. Hence, SCG-PDCP and SCG-RLC reestablishment are not necessary from the security point of view. In addition, RLC and PDCP state variables and timers do not need to be reset during an intra-SCG PSCell change. Therefore, intra-SCG PSCell change does not require SCG-PDCP and SCG-RLC reestablishment. 
Observation 1: SCG-PDCP and SCG-RLC reestablishment is not required for intra-SCG PSCell change. 
The next issue is whether SCG-MAC reset is needed to help context and timer synchronization between SeNB and UE? Since the synchronization is assured among SCells of one SeNB, there is no ambiguity in the counting of timers, even if they are not stopped during intra-SCG PSCell change. When the same duplex mode is applied on the old PSCell and new PSCell, there is no ambiguity in the receptions of SR and HARQ-ACK during the transition, as PUCCH is carried either on the old PSCell or the new PSCell. In addition, the SeNB can further shorten the uncertain period by performing synchronized RRC reconfiguration during intra-SCG PSCell change. Therefore the SCG-MAC reset is not required if the same duplex mode is applied on the old PSCell and the new PSCell. 
Observation 2: SCG-MAC reset is not required if the same duplex mode is applied on the old PSCell and the new PSCell.
However, HARQ timing and HARQ process will be changed if PSCell is changed from an FDD cell to a TDD cell in the SeNB, or vice verse. To assure HARQ synchronization between UE and SeNB, either the SCG release and addition or the relevant serving SCells release & addition in SCG should be considered. If SCG release and addition is used, the SCG-MAC reset will be executed to initiate HARQ state. Or if the relevant serving, HARQ synchronization can be also accomplished by releasing and adding SCells in SCG, in which corresponding HARQ entity is removed, then added and initialized.
Observation 3: When different duplex modes are applied on the old PSCell and the new PSCell, eNB implementation can choose between SCG change and all SCG SCells release and re-addition to synchronize HARQ process.

2.3   Intra-SCG PSCell change procedure
In this section, we will mainly compare some possible solutions for intra-SCG PSCell change. Generally, the following options can be considered:
· Option 1: Intra-SCG PSCell change is implemented by SCG release and addition.

· Option 2: Intra-SCG PSCell change is implemented by SCG modification.

· Option 2a: Intra-SCG PSCell change is implemented by old PSCell release and new PSCell addition in SCG.

· Option 2b: Intra-SCG PSCell change is implemented by releasing all SCells and adding new PSCell and other SCells in SCG.

· Option 2c: Intra-SCG PSCell change is implemented by PSCell and SCells reconfiguration.

With option 1, SCG-PDCP, SCG-RLC will be reestablished and SCG-MAC will be reset, when the SCG is released and re-added. The main advantage is that inter-SCG PSCell change and intra-SCG PSCell change can be aligned using the SCG release and addition procedure. Due to SCG-MAC reset, HARQ synchronization between UE and SeNB can be guaranteed regardless of whether the new PSCell has the same duplex mode with the old PSCell or not. However, SCG change procedure can’t guarantee intra-SCG PSCell change, if the old PSCell is added again with other cells of SeNB, as it is SeNB to decide the PSCell, and SCG change may also be triggered for other reasons, such as for S-KeNB refresh, for S-RLF recovery, etc. Furthermore, data transmission is always interrupted in SCG change, due to reset/reestablishment of L2 entities, even when HARQ initialization is not needed.
Observation 4: SCG release and addition can’t guarantee intra-SCG PSCell change, when PSCell is added again with other cells. SCG release and addition also cause reset/reestablishment of L2 entities, even when HARQ initialization is not needed in intra-SCG PSCell change. 

Intra-SCG PSCell change can be done in several ways by SCG modification procedure. 

Option 2a is especially suitable when there is no HARQ timing and HARQ process issue for PSCell change having the same duplex mode between the old PSCell and the new PSCell. The old PSCell release and new PSCell addition mainly impacts PUCCH transmission. Considering PSCell PUCCH reconfiguration should be anyway supported, option 2a will not bring in additional impact. 
Option 2b can be applied to PSCell change in the different duplex mode case. By release all SCells in SCG, each HARQ entity for these SCells will be removed due to SCell release. And by adding the new PSCell and SCells again in SCG, the new HARQ entity corresponding to each serving cells in SCG can be initialized. In this way, HARQ synchronization can be assured by HARQ entity initialization. It is worth pointing out that releasing all SCells in an SCG should not implicitly result in SCG release. SCG configuration includes not only SCG serving cells, but also SCG bearers. As a serving cell configuration is only relevant to PHY and MAC configurations, PDCP and RLC configurations of a DRB should not be impacted during cell release/addition. 
Proposal 2: There is no need of specifying implicit SCG release by releasing certain or all SCells.

With option 2c, to implement PSCell change, SeNB may replace physicalConfigDedicated of the old PSCell with physicalConfigDedicatedSCell, and replace physicalConfigDedicatedSCell of the target PSCell with physicalConfigDedicated, if RAN2 can agree that PSCell configuration is signaled by physicalConfigDedicated IE. In this way, the old PSCell can be changed to a normal SCell and the old PSCell can be kept in activated state. 
Observation 5: PSCell change can be performed using SCG modification procedure, without SCG-MAC reset, SCG-RLC and SCG-PDCP reestablishment.
Based on Observations 1 – 5, it is beneficial and feasible to change PSCell without reset or reestablishment of L2 entities, in order to avoid the interruption of data transmission. 
Proposal 3: It should be possible to perform intra-SCG PSCell change by SCG modification procedure without reset or reestablishment of L2 entities.
2.4   PSCell SI change procedure
PSCell SI change procedure is still FFS, mainly due to the concern that PSCell release will result in SCG release, if only the PSCell is configured in SCG. If the proposal 2 can be agreed, the PSCell SI change can be easily performed by PSCell release and addition in a single RRC reconfiguration message, in the same way as SI update of other SCells is done. 
Proposal 4: PSCell SI change should be implemented by PSCell release and addition with a single RRC message.

2.5   Supporting positioning on PSCell
Certain access stratum (AS) functionalities, such as RACH for positioning purpose, UE Rx-Tx time difference measurement, and inter-frequency RSTD measurement, are used in positioning mechanisms of E-CID and OTDOA. RACH for positioning purpose and UE Rx-Tx time difference are performed on PCell. Given UE is connected to two eNBs in Dual Connectivity mode, there are some discussions in RAN4 on whether or not there is need to enhance positioning operation. We note that LPPa is only terminated in the MeNB. Hence, it is not possible to make SeNB perform positioning related operations. Therefore, we propose:
Proposal 5: There is no enhancement of positioning mechanism for Dual Connectivity in Rel. 12. PSCell doesn’t need to support positioning related functionalities. 

Proposal 5bis: RAN2 shall send an LS to inform RAN4 RAN2’s agreement of not enhancing positioning mechanism for Dual Connectivity. 
3   Conclusion
In this contribution, we analyzed aspects related to intra-SCG PSCell change procedure and PSCell SI update. We have the following observations and proposals.
Observation 1: SCG-PDCP and SCG-RLC reestablishment is not required for intra-SCG PSCell change. 
Observation 2: SCG-MAC reset is not required if the same duplex mode is applied on the old PSCell and the new PSCell.

Observation 3: When different duplex modes are applied on the old PSCell and the new PSCell, eNB implementation can choose between SCG change and all SCG SCells release and re-addition to synchronize HARQ process.
Observation 4: SCG release and addition can’t guarantee intra-SCG PSCell change, when PSCell is added again with other cells. SCG release and addition also cause reset/reestablishment of L2 entities, even when HARQ initialization is not needed in intra-SCG PSCell change.
Observation 5: PSCell change can be performed using SCG modification procedure, without SCG-MAC reset, SCG-RLC and SCG-PDCP reestablishment.
Proposal 1: PSCell change should be decided/triggered by SeNB.
Proposal 2: There is no need of specifying implicit SCG release by releasing certain or all SCells.

Proposal 3: It should be possible to perform intra-SCG PSCell change by SCG modification procedure without reset or reestablishment of L2 entities.
Proposal 4: PSCell SI change should be implemented by PSCell release and addition with a single RRC message.
Proposal 5: There is no enhancement of positioning mechanism for Dual Connectivity in Rel. 12. PSCell doesn’t need to support positioning related functionalities. 

Proposal 5bis: RAN2 shall send an LS to inform RAN4 RAN2’s agreement of not enhancing positioning mechanism for Dual Connectivity. 
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