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1 Introduction

It is agreed that control plane alternative C1 will be the baseline. In this paper some common issues on control plane is discussed for decision.
2 Coordination between MeNB and SeNB
In [1] email discussion it is concluded as below:

Rapporteur’s summary of Question 1

All companies agree that the SeNB owns it radio resources and is primarily responsible for allocating radio resources of its cells. Some coordination is still needed between MeNB and SeNB to enable this.
It means SeNB has one independent scheduler. But it doesn’t necessary mean SeNB and MeNB can operate independently with each when they serve same UE. Some of the parameter e.g. UE AMBR is defined per UE i.e. it is shared by all non-GBR DRBs. Some of the UE capability e.g. UE’s treatment capability defined by its category and uplink power are also shared by all DRBs. 
Here is something shared between SeNB and MeNB:

	QoS/UE capability
	DL
	DL split
	UL
	UL split

	UE AMBR
	1
	1
	1
	1

	 MBR
	0
	1
	0
	1

	 GBR
	0
	1
	0
	1

	Maximum number of DL-SCH transport block bits received within a TTI
	1
	1
	N/A
	N/A

	Maximum number of bits of a DL-SCH transport block received within a TTI
	0
	0
	N/A
	N/A

	Total number of DL-SCH soft channel bits
	1
	1
	N/A
	N/A

	Maximum number of bits of an UL-SCH transport block transmitted within a TTI
	N/A
	N/A
	0
	0

	Maximum number of UL-SCH transport block bits transmitted within a TTI
	N/A
	N/A
	1
	1

	Total layer 2 buffer size (RLC)
	1
	1
	1
	1

	maxNumberROHC-ContextSessions
	1
	1
	1
	1

	transmission power
	N/A
	N/A
	1
	1

	supportedBandCombination
	1
	1
	1
	1


Table 1 (note)
Note: 0 means No while 1mean yes.

The total size of TBs within one eNB e.g. SeNB depends on some key radio configuration e.g. the number of aggregated carriers, transmission mode and instant scheduled DL assignment/UL grant. If these key radio configuration is coordinated in such way that total size of TBs from MeNB and SeNB will never beyond UE’s capability then it is simple and safe but at the cost of degradation of UE’s maximum throughput. So the items which are not highlighted by yellow in the table cannot be coordinated by semi-static signalling over Xn and Uu because it is also closely related to scheduling algorithm and instant radio channel status. On the contrary UE’s radio configuration in SeNB should be done in such way that it can enjoy the whole UE’s treatment capability. On the other hand to share radio configuration between MeNB and SeNB is beneficial. Both sides can then roughly estimate throughput by exchanging statistic information in short term.

Within yellow items it is easy to coordinate maxNumberROHC-ContextSessions because it is sort of semi-static configuration. It is also not difficult to coordinate supportedBandCombination  as long as SeNB get UE capability in advance and radio configuration from MeNB. It is also assumed that aggregation of carrier is shared between MeNB and SeNB i.e. total configured carriers should not exceed UE’s capability of band comibnation.
The intention of UE AMBR is to set an upper limit for all non-GBR DRBs. In case only one non-GBR is running, it is allowed to reach UE AMBR otherwise it is shared by all non-GBR DRBs. If all non-GBR DRBs are configured within one eNB, it is easy for scheduler to enforce this parameter. In case non-GBR DRBs are configured both in MeNB and SeNB, then schedulers in MeNB and SeNB can’t guarantee this parameter can be enforced accurately unless some measures is to be taken. One way is to reduce UE AMBR to be half of the original value when it is forwarded by MeNB to SeNB. The main problem is neither of the non-GBR can reach upper limited throughput defined by UE AMBR even solely one non-GBR DRB is running. Considering the main intention of small cell is to improve user throughput, it seems unacceptable. Another way is MeNB forward the original value, but MeNB and SeNB coordinate with each other by exchanges statistics between each other to guarantee UE AMBR will be enforced.
Similar scheme can be adopted also for MBR and GBR of GBR DRBs. From previous meetings it sounds flow control between MeNB and SeNB will play a very important role to control real throughput via different eNB.
Proposal1: QoS parameter from MeNB should not be changed when it is signalled from MeNB to SeNB for initial setup of DRB on SeNB
Proposal2: MeNB and SeNB should exchange radio configuration with each other for coordination
3 Container approach
The conversation between SeNB and UE will be routed via MeNB. There are mainly two ways to deliver the configuration to UE:
Alt1: the information is defined in Xn specification.

Alt2: the information is defined in RRC specification as one RRC container

The essential issue is whether MeNB can trust SeNB. As discussed before SeNB must already know existing radio configuration in MeNB and UE capability before it can do any configuration for the UE. SeNB can adjust its configuration related to static UE’s capability e.g. band combination. For the configuration related to dynamic limitation e.g. UE AMBR or UE’s treatment capability, SeNB can’t do anything but leave to other schemes. So in short MeNB should trust SeNB.

Based on above analysis the information to UE over Xn should be defined as RRC container. MeNB should deliver them to UE blindly.

Proposal3: a RRC container should be defined to deliver the radio configuration in SeNB to UE.

4 Basic procedures to be supported 
P1: Initial setup of DRB in SeNB

P2: Reconfiguration of DRB in SeNB
P3: Reconfiguration of DRB in MeNB

P4: Release of all DRBs in SeNB

P5: Moving DRB from SeNB back to MeNB

And here is general Figure remark for all Figures in this paper:
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4.1.1 P1: Initial setup of DRB in SeNB  

The radio configuration of DRBs in SeNB consists two parts. One part is per cell configuration (namely MAC and PHY configuration) while another part is per DRB configuration (namely PDCP and RLC configuration). SeNB can be added by only configuring per cell configuration. But considering SeNB will be added only when it is needed e.g. when UE enters small cell so it is reasonable to add SeNB and do initial setup of DRB in just one step otherwise more delay will be introduced.
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Figure 1 Solution C1, initial Setup
The key content of SeNB Reconfig Request could be:
The yellow part is per RB parameters. The detail of transport layer address and GTP-TEID is up to UP architecture. The rest parameters are per UE. Here the potential parameters related to NAS e.g. NAS message is not included here. It is assumed NAS message will be included within final RRC message by MeNB.
The key content of SeNB Reconfig Request Ack could be:


Here transport layer address for potential forwarding tunnel is not listed since it is closely related to UP architecture. MeNB can of course interpret and record this configuration for further use, but it will not change any content within this RRC container.
The messages over Uu interface should be exactly the same as current specification if no bearer split is introduced otherwise some new issues should be discussed e.g. how to deal with interaction between AS and NAS? How to number the radio bearer branch for the same radio bearer? etc.
4.1.2   P2: Reconfiguration of DRB in SeNB 
The Reconfiguration of SeNB mainly refers to reconfiguration of radio parameters for DRBs in SeNB. It also covers the procedure to add ore release one DRB in SeNB. In this case it is normally triggered by MeNB.
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Figure 2 Reconfiguration of DRB in SeNB
One of the main issues for this procedure is how to synchronize between UE and SeNB in terms of radio configuration. One way is use RACH procedure i.e. no matter what is changed for DRBs in SeNB, one RACH will be triggered to achieve synchronization between UE and SeNB. Correspondingly UP will reset. 

Another way is do nothing. The main reason is the delay between MeNB and SeNB can be more or less fixed and can be estimated by SeNB based on history statistics. So there is no essential difference in terms of uncertainty compared to legacy release.
We prefer to the 2nd approach i..e do nothing to avoid degradation of UE’s performance.

4.1.3 P3: Reconfiguration of DRB in MeNB

The reconfiguration of DRB in MeNB can be done by MeNB itself. But the outcome of the reconfiguration should notify SeNB to share the radio configuration.
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Figure 3 Reconfiguration of DRB in MeNB
4.1.4 P4: Release of all DRBs in SeNB
When all DRBs are released there are two approaches to treat SeNB. One way is to keep the per cell configuration i.e. only release DRBs related configuration. Another ways is to release both per cell configuration and DRB related configuration i.e. to delete SeNB. The main benefit for 1st approach is to save signaling for next initial configuration. The main problem for 1st approach is one more procedure over Xn should be defined to delete SeNB. The per cell configuration of SeNB can be signaled via delta signaling because per cell configuration of MeNB must exist. So the signaling overhead is not a big issue. Based on this SeNB should also be deleted when all DRBs in SeNB are released.
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Figure 4 release procedure of solution C1
4.1.5   P5: moving radio bearer from SeNB back to MeNB
This procedure is normally triggered by measurement report to MeNB for non-dense small cell deployment. In case trigger is located in SeNB e.g. due to load balance then SeNB will ask MeNB to confirm its request. In case only partial of the DRBs are moved to MeNB, then MeNB should notify the outcome of the Uu procedure to SeNB.
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Figure 5 Moving DRB from SeNB back to MeNB
Proposal4: to capture above 5 basic procedure into TR
5 Conclusion
Proposal1: QoS parameter from MeNB should not be changed when it is signalled from MeNB to SeNB for initial setup of DRB on SeNB

Proposal2: MeNB and SeNB should exchange radio configuration with each other for coordination
Proposal3: a RRC container should be defined to deliver the radio configuration in SeNB to UE.

Proposal4: to capture above 5 basic procedure into TR
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