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1. Introduction
For Rel-12 dual connectivity WI discussed so far, the usage of UE-AMBR for split bearer option is still FFS; and whether the SeNB is allowed to trigger modification of UE-AMBR is still FFS. Invoked by above two FFS issues, we found that they are also relevant to GBR case. In this contribution, we shall shed further thoughts in this regard.
2. Discussions
In LTE, there are two basic types of bearer: GBR bearer and Non-GBR bearer; 
Non-GBR bearer cannot provide expected data rate due to non fixed/guaranteed resource allocation.

GBR bearer can provide expected data rate due to permanently allocated resources;
In single connectivity case, MME signals GBR QoS Information via S1 interface, instructing eNB the expected data rate per GBR bearer. If eNB cannot admit that request, it shall reject MME for setup of the associated DRB completely.

In dual connectivity case, it seems not crystal clear yet whether MME may ask MeNB to setup split bearer for certain GBR bearer directly or MeNB may choose split bearer option for certain GBR bearer autonomously.

Proposal 1: To discuss whether split bearer option for GBR bearer is applicable or not.
If proposal 1 is No! Which means MeNB can choose either MCG bearer or SCG bearer option for the associated GBR bearer; a bit different from single connectivity case, even if MeNB cannot admit the request, it still needs to check whether SeNB can admit that or not. The MeNB shall reject MME for setup of the associated DRB, only when neither MeNB nor SeNB can admit that request. If both MeNB and SeNB can admit, it is up to MeNB’s RRM for MCG/SCG bearer decision further.

If proposal 1 is Yes! Which means MeNB has one more option: split bearer for the associated GBR bearer; a bit more complicated than above elaboration, even if neither MeNB nor SeNB can admit that request alone, it is still possible for MeNB&SeNB to admit that request jointly via spit bearer; e.g. for GBR bearer-MCG part, MeNB can provide expected data rate based on GBR QoS Information - MCG part; for GBR bearer-SCG part, SeNB can provide expected data rate as well based on GBR QoS Information - SCG part; Therefore GBR split bearer can provide overall expected data rate.

Observation 1: Split bearer option in DC gives more opportunity for successful admission of GBR bearer.
For the division between GBR QoS Information - MCG part and GBR QoS Information - SCG part, if it is up to MME, it may not well match the dynamic resource situations in MeNB/SeNB, e.g. if either MeNB cannot admit GBR QoS Information - MCG part, or SeNB cannot admit GBR QoS Information - SCG part, it would lead to overall rejection for setup of the associated DRB. In contrast, if the division is up to MeNB, it is more likely to achieve good division of GBR QoS Information adapting to resource situations via coordination between MeNB and SeNB.

Observation 2: The division of GBR QoS Information can be made by MME, aiming for hard GBR bearer admission.

Observation 3: The division of GBR QoS Information can be made by MeNB, aiming for soft GBR bearer admission.

Proposal 2: MeNB had better manage the division of GBR QoS Information at first place.

Proposal 3: SeNB should be allowed to trigger the change of division of GBR QoS Information as well.
Due to dynamic changes of resource situation and UE’ context, e.g. mobility, multiple DRB profiles, MeNB/SeNB may both trigger to modify DC bearer option for GBR bearer; e.g. when SeNB becomes short of resources, SeNB may trigger to reconfigure GBR split bearer to GBR MCG bearer or vice versa; or when SeNB is to be released due to UE mobility, MeNB may trigger to reconfigure GBR split bearer to GBR MCG bearer or vice versa. In such circumstances, in order to maintain the QOS profile of the associated DRB, the MeNB must be able to take over the GBR QoS Information - SCG part completely; otherwise it would lead to GBR bearer reconfiguration failure or degraded QOS. 

In single connectivity case, no QOS degradation e.g. guaranteed data rate reduction is allowed for GBR bearer, we think the principle should be maintained for dual connectivity case. Hence if any division part of GBR QoS Information cannot be admitted on one side, it would result in either re-division of GBR QoS Information or complete drop of GBR bearer.
Proposal 4: In DC, no QOS degradation is allowed for GBR bearer. If any division part of “GBR QoS Information” cannot be admitted on one side, it would result in either re-division of “GBR QoS Information” or GBR bearer drop.
When the MeNB and SeNB are scheduling the PDCP PDUs for GBR split bearer-MCG/SCG parts independently, the theoretical DL transmission performance of GBR split bearer should be the same as GBR non-split bearer case, because the total dedicated resources allocated are the same. However, due to non-ideal PDCP PDUs splitting and reordering operation, e.g. inefficient X2 flow control, transmission window stalling, the practical transmission performance of GBR split bearer may be a bit lower than non-split case, however we think it is quite minor.
3. Conclusions
In this contribution, we made some thoughts on GBR for DC split bearer case, and RAN2 is kindly asked to discuss following proposals:
Proposal 1: To discuss whether split bearer option for GBR bearer is applicable or not.
Proposal 2: MeNB had better manage the division of GBR QoS Information at first place.

Proposal 3: SeNB should be allowed to trigger the change of division of GBR QoS Information as well.
Proposal 4: In DC, no QOS degradation is allowed for GBR bearer. If any division part of “GBR QoS Information” cannot be admitted on one side, it would result in either re-division of “GBR QoS Information” or GBR bearer drop.
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