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Discussion and Decision
1      Introduction
In RAN2#84 meeting, SPS support for dual connecitivty was discussed in contributions [1-4]. The main issue is whether to support SPS in SeNB. In this contribution, we also discuss this aspect.
2      Discussion
In Rel-10 Carrier Aggregation, SPS is only supported in PCell, which is based on extensive discussion (e.g. [5]

 REF Ref_Samsung_R10 \h 
[6]). To discuss the support of SPS in SeNB, we should firstly look at the services suitable for SPS and why SPS was introduced.
Service for SPS
The main usage of SPS is to carry VoLTE which generates packets in a periodic fashion, with low data rate. So the first question is whether or not VoLTE can be handled by SeNB. From offloading perspective, it would be good to let SeNB handle VoLTE services, if possible. One important requirement for VoLTE is the latency requirement: the packet delay budget (PDB) (from PCRF to UE) for conversational voice is 100 ms [5]. Although it is assumed that the delay between PCRF and a radio base station is 20 ms [5], such assumption is not valid for non-ideal backhaul. When the backhaul latency is very large (e.g., over 30 ms), it might be challenging to satisfy the PDB requirement since sufficient margin for air interface delay should be reserved to guarantee VoLTE performance (with several HARQ retransmissions). However, if the backhaul latency is moderate (e.g. 10 ms), the packet delay budget might not be a concern. In summary, whether or not to support VoLTE in SeNB depends on the network deployment, especially the backhaul latency.
Observation 1: VoLTE can be served in SeNB when the backhaul latency is moderate (e.g. about 10ms).

Rationale to use SPS
The main reason to use SPS is to reduce PDCCH overhead, especially to address the PDCCH shortage problem. When VoLTE is used in SeNB, the PDCCH shortage problem might not be a serious issue. There are two reasons:

· The number of UEs with VoLTE served in SeNB might not be that large compared with that of MeNB since the typical coverage of pico cells is rather small compared with macro cell. 
· Typically geometry/SINR in SeNB is better than that in MeNB, which means that a smaller CCE aggregation level (e.g. 1 or 2) can be used for PDCCH. With less resources used for PDCCH, there is less PDCCH shortage problem.
Based on above discussion, it can be seen that:

Observation 2: Although VoLTE is served in SeNB, it is not necessary to support SPS in SeNB.

Complexity of using SPS in SeNB
Supporting SPS in SeNB increases UE complexity and testing efforts. Especially for option 3C, there are additional issues to be addressed. If SPS is used in SeNB, the corresponding bearer should be also served in MeNB. Since PDCCH shortage is a typical issue for MeNB, SPS should be used in MeNB for the same service. Then SPS C-RNTI monitoring becomes an issue (note that whether to allocate a single SPS C-RNTI or multiple SPS C-RNTIs can be based on similar discussion in [8]). The reason is that SPS service has a constant data arrival pattern, e.g. 20 ms in case of voice. Then UE needs to monitor SPS C-RNTI in both MeNB and SeNB, which increases UE complexity. For example, assume both eNBs configure 20 ms interval SPS and both eNBs have perfectly aligned timing, i.e. SPS resources are assigned in subframe #0, #20, #40 etc. Suppose UE receives data in subframe #0 from MeNB, then there should be no data from SeNB for subframe #0. Since UE does not know from which eNB the data comes, UE needs to decode data for both eNBs and additional power is wasted. In addition, it is also not clear how to handle SPS activation/deactivation in this case, e.g. whether it is performed by MeNB only, or by both eNBs. 
Observation 3: Supporting SPS in SeNB increases complexity and there are several issues to be solved for option 3C.

3      Conclusion
In this contribution, we discuss SPS for dual connectivity with following observations:

Observation 1: VoLTE can be served in SeNB when the backhaul latency is moderate (e.g. about 10ms).
Observation 2: Although VoLTE is served in SeNB, it is not necessary to support SPS in SeNB.
Observation 3: Supporting SPS in SeNB increases complexity and there are several issues to be solved for option 3C.
Based on above observations, we propose the following:
Proposal 1: In dual connectivity, SPS can be configured in PCell only.
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