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1. Introduction
In LTE, there are two basic types of bearer: GBR bearer and Non-GBR bearer. For the Non-GBR bear, the UE-AMBR will be used to control the overall throughput of all Non-GBR bearers; and for the GBR bear, the GBR QoS Information will be configured for each bear to indicate the maximum and guaranteed bit rates. 

In the discussion of small DC, the handling of UE-AMBR has been discussed a lot and it has been agreed that “the MeNB should ensure that the UE-AMBR is not exceeded by limiting the resources it allocates to the UE in MCG; and indicating to the SeNB a limit so that the SeNB can also in turn guarantee that this limit is not exceeded”. 
However, for the GBR bear, it is still not clear whether the GBR bear can be supported in SeNB, and how to handle the GBR QoS Information accordingly.
2. Discussions
Whether the GBR bear can be supported in SeNB

It has been agreed in RAN2#85 meeting that “Voice service allowed in SeNB”. In order to support the voice service in GBR, which is considered as one of typical GBR services, the straightway is to configure the GBR bear for voice services as SCG bear. 
Observation 1: In order to support the voice services (e.g. VOIP) in SeNB, the GBR services carried on SCG bear should be supported.

Besides VOIP, there are some other GBR services which may require higher data rate and lower requirement on the transmission delay (e.g. services with QCI4, Non-Conversational Video which has 300ms Packet Delay Budget). For this kind of GBR services, more flexibility can be provided to NW if the GBR services can be configured on split bear. For example, if bear split is not supported for GBR bear, the RAB with GBR may be rejected in case that the GBR requirement of this RAB cannot be guaranteed by either MeNB or SeNB separately. However, if bear split is supported for GBR bear, even if neither MeNB nor SeNB can admit that RAB alone, it is still possible for MeNB&SeNB to admit the RAB with GBR jointly via spit bearer.

Observation 2: Split bearer in DC can give more opportunity and flexibility for successful admission of GBR bearer.
Considering the split bear is transparent to MME, it is purely up to MeNB determining whether the RAB with GBR requirement can be configured with split bearer or not, also considering that no real technical obstacles for supporting GBR with split bearer type can be identified. We give our proposal as:
Proposal 1: Both the SCG bear and split bearer are valid options for GBR bear.
How to handle the GBR QoS Information in SCG bear

Since the control plan of S1 interface is located in MeNB, only the MeNB can get the GBR QoS Information from MME for a GBR bear. For SCG bear, the MeNB should forward the GBR QoS Information to SeNB in case of SCG SCG addition/modification. In order to guarantee the QoS of GBR bear, and also considering the QoS negotiation is not supported in S1AP for GBR bear, the SeNB should reject the procedure if the Guaranteed Bit rate included in GBR QoS Information cannot be guaranteed. 
Proposal 2: For the GBR bear carried on SCG bear, the MeNB should forward the GBR QoS Information, which is received on S1 interface from MME, to SeNB in case of SCG addition/modification. And the SeNB should reject the procedure if the Guaranteed Bit rate in GBR QoS Information cannot be guaranteed. 
Consider the throughput and buffer status of SCG bear is unknown for MeNB, SeNB should be responsible to monitor whether the Guaranteed Bit rate of GBR bear can be satisfied or not. If the Guaranteed Bit rate cannot be achieved, which may be caused by the congestion, poor radio condition or some other reason, the SeNB should trigger an SCG modification or SCG release procedure to inform the MeNB, and try to change the SCG bear to MCG bear.
Proposal 3: For the GBR bear carried on SCG bear, once the SeNB detect that the Guaranteed Bit rate in GBR QoS Information of one SCG bear cannot be achieved, the SeNB should trigger an SCG modification or SCG release procedure to inform the MeNB, and try to change the SCG bear to MCG bear.
How to handle the GBR QoS Information in split bear

For the DL transmission, considering the DL data will be splitted into both MeNB and SeNB in case that the GBR bear is configured as an split bear, similar as the handling of AMBR, the GBR QoS Information for DL also needs to be divided into two parts, the GBR QoS Information for MeNB and the GBR QoS Information for SeNB. However, for the UL transmission, since the UL bear split is not supported in R12, the division of UL GBR QoS information is not needed.
Observation 3: For the GBR bear carried on split bear, the division of DL GBR QoS Information between MeNB and SeNB is needed, and the division of UL GBR QoS Information is not needed.
Considering the MeNB is the control node in the DC operation, and only MeNB can receive the GBR QoS Information on S1 interface from MME, we propose that MeNB should be responsible for the division of GBR QoS Information.  and MeNB should forward the splitted DL GBR QoS Information for SCG and the UL GBR QoS Information (if UL transmission of the GBR bear is configured in SCG) to SeNB in SCG addition/modification. Moreover, based on the same reason given in the handling of GBR QoS information in SCG bear, SeNB should reject the procedure if the Guaranteed Bit rate included in GBR QoS Information-SCG part cannot be guaranteed.
Proposal 4: For the GBR bear carried on split bear, it is up to MeNB to divide the DL GBR QoS Information and forward the divided DL GBR QoS Information for SCG and UL GBR QoS Information (if UL transmission of the GBR bear is configured in SCG) to SeNB in SCG addition/modification. The SeNB should reject the procedure if the Guaranteed Bit rate in GBR QoS Information for SeNB cannot be guaranteed.
For the monitoring of the QoS, considering the DL data is splitted in PDCP entities, which is located in MeNB, and also considering the flow control over X2 interface is managed by MeNB, MeNB is able to know the overall picture of DL data transmission, so we propose that MeNB should be responsible for the monitoring of QoS of DL transmission. 
Observation 4: For the GBR bear carried on split bear, MeNB should be responsible for the monitoring of QoS of DL transmission (i.e. it’s up to MeNB to detect whether the DL Guaranteed Bit rate of one GBR bear can be achieved or not). 
For the UL transmission, since the UL bear split is not supported, the UL transmission can only be configured on either MeNB or SeNB. If the UL transmission is configured on the SeNB, SeNB should be responsible for the monitoring of QoS of UL transmission, and once the SeNB detect that the UL Guaranteed Bit rate of one split bear cannot be achieved, the SeNB should trigger an SCG modification or SCG release procedure to inform the MeNB, and try to change the split bear to MCG bear or change the UL direction back to MCG.
Proposal 5: For the GBR bear carried on split bear, if the UL transmission of one GBR bear is configured on SCG, and once the SeNB detect that the UL Guaranteed Bit rate of the GBR bear cannot be achieved, the SeNB should trigger an SCG modification or SCG release procedure to inform the MeNB, and try to change the split bear to MCG bear or change the UL direction back to MCG.
3. Conclusions
In this contribution, we give some further thoughts on GBR in small cell DC, and RAN3 is kindly asked to discuss following observation and proposals:
Whether the GBR bear can be supported in SeNB
Observation 1: In order to support the voice services (e.g. VOIP) in SeNB, the GBR services carried on SCG bear should be supported.

Observation 2: Split bearer in DC can give more opportunity and flexibility for successful admission of GBR bearer.
Proposal 1: Both the SCG bear and split bearer are valid options for GBR bear.
How to handle the GBR QoS Information in SCG bear

Proposal 2: For the GBR bear carried on SCG bear, the MeNB should forward the GBR QoS Information, which is received on S1 interface from MME, to SeNB in SCG addition/modification. And the SeNB should reject the procedure if the Guaranteed Bit rate in GBR QoS Information cannot be guaranteed. 
Proposal 3: For the GBR bear carried on SCG bear, once the SeNB detect that the Guaranteed Bit rate in GBR QoS Information of one SCG bear cannot be achieved, the SeNB should trigger an SCG modification or SCG release procedure to inform the MeNB, and try to change the SCG bear to MCG bear.
How to handle the GBR QoS Information in split bear

Observation 3: For the GBR bear carried on split bear, the division of DL GBR QoS Information between MeNB and SeNB is needed, and the division of UL GBR QoS Information is not needed.
Proposal 4: For the GBR bear carried on split bear, it is up to MeNB to divide the DL GBR QoS Information and forward the divided DL GBR QoS Information for SCG and UL GBR QoS Information (if UL transmission of the GBR bear is configured in SCG) to SeNB in SCG addition/modification. The SeNB should reject the procedure if the Guaranteed Bit rate in GBR QoS Information for SeNB cannot be guaranteed.
Observation 4: For the GBR bear carried on split bear, MeNB should be responsible for the monitoring of QoS of DL transmission (i.e. it’s up to MeNB to detect whether the DL Guaranteed Bit rate of one GBR bear can be achieved or not). 
Proposal 5: For the GBR bear carried on split bear, if the UL transmission of one GBR bear is configured on SCG, and once the SeNB detect that the UL Guaranteed Bit rate of the GBR bear cannot be achieved, the SeNB should trigger an SCG modification or SCG release procedure to inform the MeNB, and try to change the split bear to MCG bear or change the UL direction back to MCG.
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