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1. Introduction
At RAN2#85, the procedure for PSCell change was agreed as follows [1]:
	3
We define a procedure for SeNB modification which starts by the SeNB sending the new configuration (RRC container over X2) to the MeNB. The MeNB forwards it to the UE which applies the configuration and then sends an RRCConnectionReconfigurationComplete to the MeNB which forwards it to the SeNB.
Note: Also change of the PUCCH Scell within the SeNB can be performed with the procedure (3) above. It is up to the SeNB to decide whether to use the synchronized or unsynchronized procedure (e.g. depending on whether old and new PUCCH Scell belong to the same TAG).


From RRC point of view, it is however not clear whether the PSCell change is done in a single RRC procedure by either:
1) Remove and add (i.e., old and new PSCells are remove and added) or;

2) PSCell reconfiguration (i.e., PSCell is changed while keeping both old and new SCells configured).

Some contributions provided at the #86 meeting tried to clarify this, which were not discussed [2, 3]. Related to this, how to update SI for PSCell is still FFS [4]. This paper attempts to resolve these leftover issues.
2. Discussion
2.1. PSCell change within the SeNB
To decide the way of realising PSCell change within the SeNB, possible scenarios as shown in Figure 1 would help to compare the RRC configuration alternatives [5]:
Case #1:

An SCell configured for PSCell is removed and a new SCell is added as PSCell.
Case #2:

PSCell is changed while keeping both old and new SCells configured.
Case #3:

An SCell previously configured for PSCell is removed and an SCell in the SeNB is configured as PSCell.

Case #4:

A new SCell is added and configured as PSCell while keeping the old SCell configured.
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Figure 1:

Possible scenarios of PSCell change within the SeNB

Table 1 summarises whether each scenario can be supported by remove + add and PSCell reconfiguration. As can be seen, the remove + add procedure can support all scenarios, whereas PSCell reconfiguration cannot. Thus, the remove + add procedure is anyway needed to cover all possible scenarios. The following clarification is proposed:
Proposal 1:

At least, PSCell change is realised by removing and adding old and new PSCells.

If proposal 1 is confirmed, further clarification is needed as to whether the SeNB can initiate the addition of SCG SCell as an exception for this case. This is because it was agreed to prohibit in the last meeting [4]. The following is also proposed to clarify:
Proposal 1a:
For PSCell change by remove + add, the SeNB can exceptionally initiate the addition of an SCG SCell.

Table 1:

Comparison of remove + add and reconf.
	
	Case #1
	Case #2
	Case #3
	Case #4

	Remove + add
	Supported

NOTE: Done by removing all concerning SCG cells (on f1 and f2 in Fig.1) while the others keeping configured

	PSCell reconf.
	Not supported
	Supported
	Supported
NOTE: Done by 1) Reconf and 2) Remove
	Supported
NOTE: Done by 1) Add and 2) Reconf


In addition to the remove + add procedure, the need of PSCell reconfiguration is worth to discuss for optimisation. The potential benefits of PSCell reconfiguration are:
· Shorter latency of PSCell change by omitting the RA procedure and activation.

On the other hand, the following viewpoints should be taken into account:
· There is a rule on the order of IEs in RRCConnectionReconfiguration.

For instance in Case #4, the Add procedure has to take precedence over the PSCell Reconfiguration. Otherwise, it would result in the reconfiguration failure. Such a rule would be a root cause of configuration error.
· The advantage of shorter latency is diminished if the new PSCell is deactivated or UL un-sync. To avoid this, the SeNB has to make sure that the target new PSCell is activated and the corresponding TA timer is kept running.
· The UE behaviour on the activation/deactivation status for both old and new PSCells has to be specified [3].
From these viewpoints, the additional gain over the remove + add procedure seems questionable. Therefore, the following is proposed:
Proposal 2:
PSCell reconfiguration while keeping both old and new SCells configured is not supported in Rel-12.

2.2. SI update for PSCell
From the contributions provided in the last meeting, the majority view seemed to go to a direction of remove + add in a single RRC procedure for SI update on PSCell. On the other hand, there is an opinion that SI update of PSCell can be performed by PSCell change [6]. In this contribution, our investigation concluded that the remove + add procedure is enough for SI update on PSCell. In addition, the procedure delay caused by the non-ideal backhaul would not be a serious concern as analysed in [7]. Given that SI update does not happen frequently, the gain of optimisation would be marginal. Therefore, the following is proposed:
Proposal 3:

SI update of PSCell is done by removal + addition in a single RRC procedure.
Related to this topic, RAN2 at the #85bis meeting agreed as follows [8]:
	4
RAN2 intends to rely on UE acquiring MIB on PSCell in order to get the SFN of the SCG and to learn the offset between SFN on MCG and SCG (if any).


This was intended to cover the unsynchronised network deployment where SFNs are not aligned between MeNB and SeNB. On the other hand, for the synchronised network deployment where SFNs are aligned, the UE does not have to acquire MIB on PSCell and can rely on the same procedure defined for CA as today. Currently, the need of separate UE capability for the synchronised and unsynchronised case has been discussed in the relevant WGs. If agreed to have separate UE capability, it is sensible for the UE supporting the synchronised case to rely on the existing CA scheme. As such, the following is proposed:
Proposal 4:
if separate UE capability is introduced for the synchronised and unsynchronised DC operations, the UE supporting synchronised DC does not have to acquire MIB on PSCell and instead relies on the existing CA mechanism (i.e., dedicated signalling).
3. Summary and proposal
With regards to PSCell change and SI update for PSCell, the followings were proposed:
Proposal 1:

At least, PSCell change is realised by removing and adding old and new PSCells.
Proposal 1a:
For PSCell change by remove + add, the SeNB can exceptionally initiate the addition of an SCG SCell.
Proposal 2:
PSCell reconfiguration while keeping both old and new SCells configured is not supported in Rel-12.
Proposal 3:
SI update of PSCell is done by removal + addition in a single RRC procedure.
Proposal 4:
if separate UE capability is introduced for the synchronised and unsynchronised DC operations, the UE supporting synchronised DC does not have to acquire MIB on PSCell and instead relies on the existing CA mechanism (i.e., dedicated signalling).
4. References
[1] R2-141854, “Report of RAN2 #85, Prague, Czech Republic, 10.02.-14.02.2014,” ETSI MCC.
[2] R2-142412, “RRC reconfiguration procedures for dual connectivity,” Ericsson.

[3] R2-142574, “Aspects on special cell change using SCG modification procedure,” Alcatel-Lucent, Alcatel-Lucent Shanghai Bell.

[4] R2-143001, ”Draft report of RAN2 #86, Seoul, South Korea, 19.05.-23.05.2014,” ETSI MCC.
[5] R2-140806, “PUCCH SCell change,” NTT DOCOMO, INC.

[6] R2-142569, “System Information update in dual connectivity,” Alcatel-Lucent, Alcatel-Lucent Shanghai Bell.

[7] R2-142380, “Remaining issue on SI changes of SCG cells,” NTT DOCOMO, INC.

[8] R2-142941, “Report of RAN2 #85bis, Valencia, Spain, 31.03.-04.04.2014,” ETSI MCC.
PAGE  
1

