3GPP TSG-RAN2 Meeting #83
R2-132384
Barcelona, Spain, 19 August~23 August, 2013
Agenda item:
7.2.2
Source:
ZTE Corporation
Title:
RRM split between MeNB and SeNB
Document for:
Discussion and Decision
1 Introduction

At RAN2#82 meeting there are 2 alternative CP solutions on the table. To compare these two solution directions, some typical signalling procedures are helpful to understand the difference between these two solutions in terms of functionality, performance and complexity etc. In this paper RRM functionality related to SeNB is split between MeNB and SeNB to help figure out typical signalling procedure for comparison.
2 Discussion
First general issue is whether radio resource in SeNB should be managed by SeNB or by MeNB. We think it should be managed by SeNB. The main reason is SeNB can act as PCell also for other UEs. So basically MeNB can’t know detail radio resource in SeNB unless snap of the radio resource is exchanged very frequently over Xn interface. Another reason is one small cell could be SeNB of different layers of MeNB for inter-frequency scenario. In case SeNB can’t be PCell of other UEs e.g. it is one NCT, still it could be difficult for MeNB to know all the detail considering MBR could be higher than GBR for GBR DRB and AMBR for non-GBR DRB.
Conclusion1: radio resource in SeNB should be managed by SeNB but not MeNB

For radio bearer including radio bearer part in MeNB for alternative 3 UP architecture in section 8.1.1 [1], it should be managed by MeNB. So in this paper only radio bearer assigned in SeNB will be discussed. However it is found whether UP protocol of radio bearer in SeNB  is split or not will impact the analysis of RRM split. In order to make it simple UP architecture 1A, 2A and 3A is called XA UP solution while others are called XB/C/D UP solution.
In the rest part of this paper RRM functionality will be discussed one by one:

2.1 Radio admission control (RAC)
For UP solution XA, it is clear based on previous conclusion that RAC should be located in SeNB. For UP solution XB/C/D, part of the radio protocol e.g. PDCP is located in MeNB but it doesn’t touch the radio resource. However hardware resource is need to treat that part radio protocol. So there is a quite many SeNBs are connected to the same MeNB it could be a concern. So for UP solution XB/C/D, RAC is located in both MeNB and SeNB.
Conclusion2: for UP solution XA, RAC is located in SeNB; for UP solution XB/C/D, RAC is located both in MeNB and SeNB.

2.2 Radio bearer control (RBC)
RBC includes setup/maintenance/release of radio bearer. In legacy release these functionalities are always located together. But in case UP protocol could be split then these functionalities should be discussed one by one.
For UP solution XA, RBC should be within SeNB. But for UP solution XB/C/D, both MeNB and SeNB will be involved for all these 3 basic procedures due to the fact that radio protocol is split between MeNB and SeNB. For example for radio bearer maintenance either MeNB or SeNB can update part of the radio configuration. The final routing of the RRC message is up to the CP solution.
Conclusion3: for UP solution XA, RBC is located in SeNB; for UP solution XB/C/D, RBC is located both in MeNB and SeNB

2.3 Connection mobility control (CMC)
MeNB is response for the CMC including measurement configuration/report and trigger handover preparation/execution procedure. Something different compared to legacy system is that now some of the radio bearers could be assigned to SeNB which is not co-located with MeNB. In this case it could be no impacted in control plane i.e. SeNB will be removed simply like SCell in CA. But packets in SeNB must be forwarded to target MeNB if lossless operation is required otherwise QoE will be impacted due to loss of IP packet. This issue could also be resolved by moving radio bearer in SeNB back to MeNB before handover is triggered. But extra delay will be thus introduced both in control plane and user plane which is not desirable.
Conclusion4: SeNB will also be involved in CMC at least in UP layer

2.4 Radio bearer continuity management (RBCM)
RBCM means to keep radio bearer continue to work due to UE’s mobility or load balance between MeNB and SeNB. Typically there are two main cases due to UE’s mobility as indicated by Figure 1 below:
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Figure 1

These two cases are triggered by measurement report. For case 1 measurement of MeNB serving frequency is normally configured by MeNB if one measurement object principle is always respected. So the measurement result will be reported to MeNB. It seems better to let MeNB to make decision in this case otherwise more signalling is needed over Xn interface if measurement report is forwarded to SeNB. However SeNB will be also involved because SeNB should be notified to stop transmitting and receiving packets over Uu interface and forward packets back to MeNB. In use case 1 both MeNB and SeNB will be involved.

For use case 2 it is similar situation for scenario1 i.e. co-channel case. But for scenario2 it maybe makes sense to let SeNB treat measurement report for CP solution C2. However UE should be notified in advance to change the routing of the measurement report because MeNB suppose already configure the measurement configuration and treat measurement report for initial setup of the radio bearer. No matter which way to go, both MeNB and SeNB will be also involved.
There are also two typical load balance cases. From MeNB to SeNB direction it will trigger initial setup of radio bearer in SeNB. On the contrary direction radio bearer in SeNB will be moved back to MeNB. In both cases both MeNB and SeNB will be involved.
Conclusion5: for RBCM both MeNB and SeNB will be involved

2.5 Inter-cell Interference Coordination (ICIC)
For scenario1, both MeNB and SeNB will be involved. But for scenario2 whether MeNB is to be involved depends on whether there is logical interface between SeNB for dense deployment. It seems RAN3 should be invited on this issue. In addition for RBCM between SeNB it seems also possible to run the procedure between SeNB.
Conclusion6: for scenario1, both MeNB and SeNB will be involved. For scenario2 it is FFS whether MeNB will be involved

Proposal1: invite RAN3 to discuss whether it can be assumed that logical interface between SeNB is necessary for dense deployment

2.6 Other RRM functionalities

Other RRM functionalities can be split in easy way. DRA is certainly located in SeNB considering conclusion1. Subscriber Profile ID for RAT/Frequency Priority will be treated by MeNB of course. And MeNB should also be responsible for inter-RAT Radio Resource Management. However in case there are radio bearer in SeNB when doing inter-RAT handover, then SeNB will be also involved at least in UP procedure.
3 Conclusion
Here is the summary of the RRM split in this paper:
	RRM functionalities
	SeNB
	MeNB

	RAC
	Yes for all UP solutions
	Yes only for UP XB/C/D solution

	RBC
	Yes for all UP solutions
	Yes only for UP XB/C/D solution

	CMC
	SeNB will also be involved at least in UP layer
	Yes

	RBCM
	Yes
	Yes

	ICIC
	Yes 
	Yes for scenario1 and FFS for scenario2

	DRA
	Yes
	No 

	Inter-RAT Radio Resource Management
	SeNB will also be involved at least in UP layer
	Yes

	Subscriber Profile ID for RAT/Frequency Priority
	No
	Yes 


Table 1
Proposal1: invite RAN3 to discuss whether it can be assumed that logical interface between SeNB is necessary for dense deployment

Proposal2: to capture the analysis result into the TR
4 References
[1] 36842 v020



























































































































































































































































































































































































































































































































































































































_1435733211.vsd
1


2



