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Discussion and Decision
1 Introduction
In last few meetings, some agreements related to split SRB/DRB have been reached, 

NR ad hoc meeting agreements
· Packet duplication is supported for user plane and control plane in NR-PDCP (This agreement does not preclude discussion of other mechanisms to improve mobility robustness)

      FFS whether packet duplication should also be supported for LTE-NR dual connectivity

RAN2#97bis agreements
· Duplicate detection and discard functionalities for SRBs should be introduced in LTE PDCP to support duplication via split SRB in LTE-NR tight interworking scenarios where LTE is the MN.
· Split SRB is supported for both SRB1 and SRB2. (Split SRB is not supported for SRB0)

· For MCG split SRB, in downlink, selection of transmission path depends on network implementation.

RAN2#98 agreements
· UL PDCP duplication is configurable per DRB and, for NR-NR DC case, per SRB
For UL duplication in split DRB 
· MAC CE approach will be used for control of UL duplication. Optimisations to reliability of the MAC CE will not be introduced for this mechanism. No optimisations or additional interactions between network nodes are introduced for this mechanism
In this paper, we further discuss the UL path control for split SRB in EN-DC operation.
2 Discussion
In RAN2#98 Meeting, we have agreed that UL duplication of split DRB could be dynamically controlled by MAC CE. We also agreed that LTE-like threshold approach is used as a baseline for DRB split operation. On the other hand, the UL path control for split SRB is not decided yet. In this paper, we would like to continue the discussion on this topic.
Base on the offline discussion in [1], for split SRB, the uplink mapping of PDCP PDUs onto MCG and/or SCG can be either: 

· static, i.e. always mapped to both MCG and SCG

· semi-dynamic, i.e. controlled by RRC

· dynamic (e.g. L2 Signalling)
Some companies have pointed out that UL duplication may have performance degradation since TX power is shared by two legs [2]. We agree that it could be a real concern. Taking this into consideration, the static approach may not be a suitable solution. At least, an option to turn off the UL duplication of split SRB should be provided while DL duplication is still activated by NW. Therefore, RRC configuration (i.e., semi-dynamic approach) should be used in uplink split SRB control. Even if we want to have more dynamic control, it is reasonable to have RRC configuration as a baseline.
Proposal 1: Uplink path(s) mapping of PDCP PDUs for a split SRB is configured by RRC.

Although TX power sharing could be a concern in UL duplication, we don’t want to completely preclude this option. UL duplication may still be useful for URLLC service. Since RAN2 has agreed that UL PDCP duplication is configurable per DRB, it also makes sense to harmonize the RRC configuration for split SRB and split DRB. In order to allow all the 3 options, via MCG, via SCG, or via MCG+SCG (i.e., UL duplication), a similar RRC signaling to indicate the prioritized path of DRB as in LTE could be used.
Proposal 2: Possible values of RRC configuration for a split SRB could be a prioritized path (via MCG or via SCG) or duplication (via MCG+SCG).

Considering the dynamic control approach, there are some different options
· Option 1 (PDCP Command): PDCP signaling instructs UE to select UL path(s) for split SRB e.g., to both UL paths (MCG+SCG) or to a single UL path (MCG or SCG)

· Option 2 (MAC CE): As in data plane, a new MAC CE is used to dynamic control the UL path(s).

· Option 3 (Control based on pre-configured condition): Some pre-configured condition (e.g. DL measurement threshold) is configure by RRC signalling, UL path control based the condition and some predefined rules.

Option 2 (as in split DRB) create additional cross-layer control between LTE PDCP and MAC. Please note that we could not reuse the architecture from user plane since the PDCP anchor point is different (Assuming that NR PDCP is used for unified split DRB in EN-DC operation). Similarly, Option 3 also requires more cross layer operation if PDCP is required to know the measurement result of the cells in MCG or SCG. All the options in dynamic method have impact on legacy LTE PDCP entity, which means that more standardization work and more upgrades to legacy LTE cell are required.

Observation: In EN-DC operation, dynamic UL path control (PDCP Command, MAC CE, or pre-configured condition) of MCG split SRB will create more cross-layer operation and impact legacy LTE protocol.

The purpose to introduce split SRB is to increase the reliability of control plane. One use case may be the duplication of HO command in DL to reduce the HO failure rate. However, the usage of uplink split SRB, on the other hand, is not so clear at this moment. If it is used for URLLC service, then it is not expected frequently activation/deactivation of UL duplication. Therefore, it is not expected to apply complicated approach for split SRB. Considering the timeline of release-15, we propose that dynamic approach for split SRB shall not be supported in release-15. 
Proposal 3: Dynamic control of uplink split SRB should not be supported in current release.

3 Conclusions
In section 2, we make the following observations: 
Observation: In EN-DC operation, dynamic UL path control (PDCP Command, MAC CE, or pre-configured condition) of MCG split SRB will create more cross-layer operation and impact legacy LTE protocol.

Base on the discussion in section 2, we propose the following: 
Proposal 1: Uplink path(s) mapping of PDCP PDUs for a split SRB is configured by RRC. 

Proposal 2: Possible values of RRC configuration for a split SRB could be a prioritized path (via MCG or via SCG) or duplication (via MCG+SCG).

Proposal 3: Dynamic control of uplink split SRB should not be supported in current release.
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