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1. Introduction

CP architecture issue has been discussed through offline meeting and several email discussions. From the RAN2#82 meeting, RAN2 classified two options, i.e. MeNB only can generate RRC messages (Option 1), and both MeNB and SeNB can generate RRC messages (Option 2). This paper will provide some considerations while introducing the detailed procedure on SeNB-initiated reconfiguration for Option 1.
2. Discussion
The detailed procedures (i.e. SeNB-initiated reconfiguration, SCell addition/release of SeNB) for CP architecture are still FFS. In order to identify the benefits and drawbacks in Option 1, one of CP architecture candidate, this paper will focus on the detailed procedure for SeNB-initiated reconfiguration. 
2.1 SeNB-initiated reconfiguration for Option 1
In Option 1, only MeNB can generate the final RRC messages as shown in Fig. 1. Since RRC is only located in MeNB, SeNB provides its reconfiguration to MeNB, and then SeNB reconfiguration is tranferred from MeNB. UE will reply to MeNB.
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Fig. 1
A model that SeNB makes its reconfiguration, and MeNB makes a final RRC message including the reconfiguraiotn, to UE.
Fig. 2 shows the SeNB-initiated reconfiguration procedure. During SeNB reconfiguration, it is so important that the reconfiguration should not exceed UE capability. A kind of negotiation approach between SeNB and MeNB would result in unnecessary latency until reconfiguration completion. Therefore, rather than a negotiation model for the reconfiguration, it is desirable that SeNB makes its reconfiguration such that it cannot exceed the UE capability from the beginning. To do this, SeNB should be identifying UE capability/MeNB configuration in advance. When/How to obtain UE capability and MeNB reconfiguration is still FFS. Then SeNB makes SeNB reconfiguration based on the information. MeNB will make a final RRC message including the SeNB reconfiguration delivered from SeNB.

After UE receives the new reconfiguration, it will apply it. SeNB will apply the reconfiguration after receiving a response message from UE via MeNB. It means that the time to apply the reconfiguration in UE and NW (i.e. SeNB) would be different. However, this unsynchronization problem seems less severe because it can be solved by some simple solutions. For example, SeNB could avoid to schedule its SCell for a while, or UE could perform a random access after receiving Reconfiguration from MeNB.

Another possible problem is a latency until reconfiguring, i.e. from Step 2 to Step 13. This problem is related to Option 2 as well (see Annex). The delay would not be long while considering the delay of 10 ~ 20 ms for X2 interface. Also, if MeNB provides its reconfiguration to SeNB whenever the new MeNB reconfiguration affects what SeNB can assign, the time taken to ask MeNB configuration to MeNB can be skipped when SeNB needs to reconfigure.

With the procedure, we can identify the following observations:
Observation 1: the reconfiguration synchronization issue between UE and NW is not a serious problem.
Observation 2: latency until reconfiguration completion is not quite long, and it can be improved depending on the detailed procedure. 
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Fig. 2 SeNB-initiated reconfiguration.
2.2 MeNB-initiated reconfiguration for Option 1
Possibly, SeNB reconfiguration could be required even when MeNB-initiated reconfiguration occurs, in order to guarantee not to exceed UE capability. Our assumption is that MeNB has a priority for reconfiguration. Fig. 3 shows the MeNB-initiated reconfiguration followed by a SeNB reconfiguration.

If the new MeNB reconfiguration affects the current SeNB configuration, MeNB can request a SeNB reconfiguration to SeNB. Then SeNB should make new SeNB reconfiguration based on new MeNB reconfiguration. MeNB can make a RRC message including both MeNB reconfiguration and SeNB reconfiguration. It would result in less Uu signalling, compared to Option 2. Consequently, 
Observation 3: SeNB can be reconfigured even by MeNB reconfiguration, and then MeNB can make only one RRC message including both MeNB and SeNB reconfiguration to reduce Uu signalling.
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Fig. 3
MeNB-initiated reconfiguration followed by a SeNB reconfiguration.
3. Conclusion
This paper introduced the detailed procedure for SeNB-initiated reconfiguration, and then the following observations were provided:
Observation 1: the reconfiguration synchronization issue between UE and NW is not a serious problem.

Observation 2: latency until reconfiguration completion is not quite long, and it can be improved depending on the detailed procedure. 

Observation 3: SeNB can be reconfigured even by MeNB reconfiguration, and then to reduce Uu signalling, MeNB makes only one RRC message including both MeNB and SeNB reconfiguration.
From the observations, the expected drawbacks seem trivial. On the other hand, it is not remarkable on UE and RAN impact by Option 1. Accordingly, Option 1 seems sufficient as a baseline.
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5. Annex


For comparison with Option 1, SeNB-initial reconfiguration for Option 2 is provided as shown in Fig. A1. MeMB and SeNB can make its RRC message, respectively. 
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Fig. A1
A model that MeNB and SeNB makes its RRC messages, respectively.

Fig. A2 shows the SeNB-initiated reconfiguration procedure with Option 2. Since SeNB can transfer SeNB reconfiguration to UE directly, the time to apply the reconfiguration in UE and NW (i.e SeNB) would be almost same. Therefore, the reconfiguration synchronization problem would be less severe, compared to Option 1. However, there is still a latency until reconfiguring, i.e. from Step 2 to Step 11. The delay in Option 2 would be similar to Option 1 because both MeNB an SeNB should share each other’s configuration via Xn (i.e. Step 3 and 4). 

With Option 2, there is additional complexity, compared to Option 1. Firstly, UE should be able to distinguish between RRC messages from MeNB and SeNB. To do this, new SRB could be defined for the RRC messages delivered from SeNB. Also, Since both MeNB and SeNB will have separate L2 transport, there would be security issue due to two PDCPs. 
With the procedure, we can identify the following observations:

Observation A1: With Option 2, there is no reconfiguration synchronization issue between UE and NW.

Observation A2: The latency until reconfiguration completion is not improved even with Option 2 since both SeNB and MeNB should share each other’s configuration via Xn in order not to exceed UE capability. 
Observation A3: Further UE impact is expected with Option 2, i.e. new SRB to distinguish between RRC messages from MeNB and SeNB, and separate security keys.
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Fig. A2 SeNB-initiated reconfiguration for Opion 2.
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