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1
Introduction
MAC functionalities can be categorized into 3 types according to the dependency on the UP architecture:

· Type 1: features related to UL transmission with no dependency on UP architecture:
- 
RACH (for UL timing advance)
· Type 2: features related to UL transmission with dependency on UP architecture:
-
PHR, D-SR/BSR/LCP
· Type 3: features related to scheduling for UL/DL with no dependency on UP architecture:

- 
DRX, SCell activation/deactivation 

In this contribution we discuss the details of each feature and identify open issues for those with dependency on UP architecture selection (which are to be discussed and decided after the UP architecture selection, probably in WI phase if no time left in SI phase. Views on UP architecture selection can be found in [1]).
2
Discussion
2.1
RACH
Due to the delay of non-ideal backhaul, it was agreed in the last RAN1 meeting to support separate UCI (e.g., carrying ACK/NACK and CSI feedback, etc. How to handle SR is FFS) transmission for MeNB and SeNB cells [2], hence RACH is at least needed to SeNB for UL timing advance.

In the context of intra-eNB CA in Rel-11, as the UE is not monitoring common search space of SCell, the RAR for RACH on SCell is transmitted via PCell. The same procedure might not be applicable to non-ideal backhaul considering the delay would exceed RAR window - unless the window is extended further but that delay the RACH procedure. Most straightforward way would be to support common search space monitoring on SCell and receiving RAR from SeNB. Contention based RACH for UL data arrival to SeNB can be supported without extra standardization effort if PUSCH is to be supported for SeNB and if no D-SR for SCell.

Proposal 1: Rel-8 RACH procedure with all the steps to/from SCell as baseline for RACH on SCell of SeNB (common search space monitoring on SCell to be confirmed with RAN1)
2.2
PHR
PHR are typically needed at the eNB to know when the UE starts using power scaling because it is allocated too many resources, or similarly to estimate how many additional resources the UE can still be allocated before it starts being power limited. PHR reporting to both nodes (either from UE or via Xn interface) is needed for UL power control when there is UL transmission to both nodes. 
PUCCH is at least needed to SeNB for UCI. Since type 2 PHR for PUCCH in Rel-10 is only reported for PCell if simultanous PUCCH and PUSCH transmission is configured, whether Type 2 PHR is to be supported on SCell would depend on whether simultanous PUCCH and PUSCH is supported for SCell (which should be discussed in RAN1. 
Whether type 1 PHR for SeNB is needed depends on whether there is PUSCH to SeNB as well as on the UP architecture, e.g. RLC location. For instance, for all the options except 3D, with RLC entity located in SeNB, RLC status report would need to be sent to SeNB (if not relayed via MeNB) which at least would require PUSCH to SeNB. 

If dual transmission with simultaneous PUSCH to both MeNB and SeNB is supported, current PHR mechanism for CA could be reused for dual connectivity and PHR for both cells reported to both eNBs. Alternatively it could be possible to have PHR only reported towards one eNB, and relay the infomration to the other eNB via Xn interface. In any case, non-ideal backhaul brings new challenges since one eNB does not know how many resources the other eNB will allocate in the current TTI. Without real-time coordination between MeNB and SeNB scheduler it might be more likely to exceed UE maximum power than in Rel-10/11 intra-eNB CA. Whether it is enough to rely on inter-eNB coordination, link adaptation, HARQ and UE power scaling mechanisms for CA or more sophiscated prioritization rules are needed (if certain data is supposed to be more important than others, as also identified in RAN1 [2]) needs to be further studied. With TDM based approach for single TX UE (in case this is also going to be supported), separate PHR (i.e. cell specific PHR are tailored to the eNB responsible for scheduling PUSCH resources on the corresponding cell) and separate power control might be needed [2].

Besides, PHR trigger and report also needs further study as the existing per UE trigger/reporting might not be enough to ensure both eNB gets its PHR if it is to be reported from UE other than via Xn.

Proposal 2: Identify PHR trigger/reporting and power scaling as potential open issues if UP architecture with dual UL transmission is selected and further discuss them in WI phase after UP architecture selection.

2.3
SR/BSR/ LCP
BSR is needed at the eNB for scheduler reflecting the buffer status of the data to be transmitted to the corrsponding eNB. SR/BSR/LCP would very much depend on whether PUSCH is supported for SeNB and also on the UP architecture selected, e.g. whether RLC status report for peer entity needs to be sent to corresponding eNB.

· Option 1: SR/BSR only to one eNB if PUSCH only to one eNB regardless of UP architecture for DL, everything goes to MeNB or SeNB, i.e. no PUSCH for UL data nor RLC status report to SeNB or MeNB (rely on Xn interface to relay the status report to the corresponding RLC entities for some UP architectures).
· Option 2: PUSCH to both eNBs but data of certain bearer is only transmitted towards one node (UP architecture option 1A, 2 series also for UL), per node SR(FSS in RAN1[2])/BSR/LCP, BSR only reports buffer status of concerned logical channels (i.e. logical channels scheduled by the corresponding eNB) and carrier awareness UL transmission (as oppose to current carrier aggregation mechanism) needs to be supported. 
· Option 3: PUSCH to both eNBs and data of each bearer can be transmited to either node (UP architecture option 3 series also for UL)

-
for SR/BSR, several sub-options exist:

- 
SR/BSR only to the PCell and rely on Xn coordination between eNBs 
-
same SR/BSR to both eNBs and rely on the schedulers to do the scaling and further BSR report to update real time buffer status.
-
tailored BSR with cell-specific weight to each eNB. 
-
for LCP: the UE needs to take into account UL transmission for each bearer to both nodes, the bucket size to be deduced for UL transmission to either node to ensure PBR of the bearers are met.
Besides, current SR/BSR trigger mechanism would be impacted as well if the option(s) with separate SR/BSR to each node is adopted. 

Proposal 3: Identify SR/BSR trigger, BSR content and LCP as potential open issues and further discuss them in WI phase after UP architecture selection.
2.4
DRX
Common DRX is currently used for Rel-10/11 carrier aggregation. It is impossible to get the information exchange of the scheduling decision of another eNB at per TTI basis with non-ideal backhaul, hence it seems difficult to maintain per UE active time. Independent DRX per node might be needed for inter-site dual connectivity.

Proposal 4: Adopt per node DRX operation as baseline for dual connectivity.
2.5
Activation/deactivation
If the activation command is sent from the MeNB to the UE and SeNB separately(deactivation command can be from SeNB to UE directly), it is important to ensure synchronised activation/deactivation between UE and MeNB/SeNB, to ensure the SeNB starts to schedule the UE only after the UE has actually activated the SCell and stops scheduling before the UE actually deactivates the SCell, taking both the activation/deactivation delay at the UE side (8~24/34+ ms [3]) and the delay at backhaul into account (tens of ms). If UL transmission is configured for the SCell of the SeNB, the SeNB can get the actual timing of the UE is activated according to the periodic UL transmissions, e.g. periodic CSI/SRS on the SCell, the reception timing at the UE and SeNB from the MeNB of the activation command might not be critical as long as the SeNB starts scheduling after it receives UL transmission from the UE. If no periodic UL transmission is configured for the SCell of the SeNB, same situation as it is for Rel-10/11 CA that the eNB does not know exactly when the UE is ready (minimum requirement of n+24 or 34 with certain conditions met, but no requirement if those conditions are not met), it could be rely on eNB scheduler to detect.
Proposal 5: Current Activation/Deactivation mechanism can be reused.
3
Conclusion
UP details for dual connectivity are discussed in this contribution with some straightforward proposals for those have no dependency on UP architecture and identified open issues for those with dependency on UP architecture:
Proposal 1: Rel-8 RACH procedure with all the steps to/from SCell as baseline for RACH on SCell of SeNB (common search space monitoring on SCell to be confirmed with RAN1.)
Proposal 2: Identify PHR trigger/reporting and power scaling as potential open issues if UP architecture with dual UL transmission is selected and further discuss them in WI phase after UP architecture selection.
Proposal 3: Identify SR/BSR trigger, BSR content and LCP as potential open issues and further discuss them in WI phase after UP architecture selection.
Proposal 4: Adopt per node DRX operation as baseline for dual connectivity.
Proposal 5: Current Activation/Deactivation mechanism can be reused.
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