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[bookmark: _Ref178064866]In RAN2 #97bis, the following agreements were made regarding Split SRB:
 
Agreements
1: Split SRB is supported for both SRB1 and SRB2. (Split SRB is not supported for SRB0)
2: Split SRB should be decided and configured by MN in SeNB addition and/or Modification procedure, with SN configuration part provided by SN. (RAN3 can discuss whether there are cases where the SN may need to reject the split SRB configuration)
3:	For MCG split SRB, in downlink, selection of transmission path depends on network implementation.
Furthermore, based on the offline discussion, the following was proposed:
Proposal 2: For split SRB, the uplink mapping of PDCP PDUs onto MCG and/or SCG can be either 
a.	static, i.e. always mapped to both MCG and SCG
b.	semi-dynamic, i.e. controlled by RRC
c.	dynamic, e.g. controlled by network configured measurements or inband PDCP command
In RAN2 #98, the following agreements were made regarding packet duplication, mostly in the context of UP

Agreements:

1: UL PDCP duplication is configurable per DRB and, for NR-NR DC case, per SRB.

FFS whether the initial state of the UL PDCP duplication (duplication active or not active and if not active which leg is used) is a default or whether the initial state can be signalled by RRC

2	RAN2 will attempt to define at least one mechanism to start/stop PDCP duplication more quickly and with less signalling overhead compared to RRC reconfiguration.

· 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 contribution, we will address the remaining aspects of UL packet transmission for split SRB, covering the issues of initial configuration, path selection and duplication. 
Discussion
During the LTE Dual Connectivity (DC) study item phase, sending RRC messages via both MeNB and SeNB was studied. In these studies, it was shown that CP diversity could provide notable gains in case of multi-layer (inter-frequency) DC scenarios by enabling RRC signalling communication via the two diverse transmission paths as illustrated in Figure 1 [1]. However, due to lack of time, RRC diversity (Split SRB) was down prioritized and left out of the work item. 
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[bookmark: _Ref436297125]Figure 1: High-level illustration of CP diversity enabling RRC signalling communication via the two diverse transmission paths

In case of NR-NR dual connectivity, the use of PDCP duplication was agreed to improve mobility robustness in NR multi-connectivity scenarios. Next, it was agreed for the LTE-NR DC scenario where NR is the master as the UE could also get benefit from the added reliability in case of LTE-NR interworking. Later, it was agreed that Split SRB for EN-DC is also supported. 
[bookmark: _Toc478145641]The protocol model for the agreed Split SRB is shown in Figure 2 below. Based on the agreements, we assume that Split SRB supports both path selection and PDCP duplication functions for EN-DC and dual connectivity scenarios where NR is master. For this protocol model and the assumption, the transmitter should be configurable for three modes of transmission: using the first transmission leg, the second transmission leg, or both i.e. duplication. Thereby “leg” refers here to a cell group associated with a respective logical channel. With path selection, we refer to Rel-13 kind of split bearer where the PDCP PDU is transmitted only in one “leg” at a time. 


Figure 2: Control plane diversity realization by PDCP split
According to the current agreements, SRB 1 and SRB 2 can be configured with SRB Split functions e.g., path selection / PDCP duplication, minimizing the number of SRB definitions. Since the robustness can only be achieved if both the downlink and uplink can provide a reliable way of handling CP messages, the Split SRB functions are agreed to be supported in both directions as well.
In the downlink, the duplication and path selection rules were left to network implementation. In this case, UE expects to receive the CP message in either or both legs and if received in both legs PDCP duplicate detection and discard is applied as further discussed in [2]. Applying duplication to HO command is further discussed in [3]. However, how the SRB Split is handled in uplink is still open.
UL direction configuration and duplication functionalities are both considered for DRBs e.g. for URLLC kind of traffic, as well as for SRBs for control diversity. For simplicity, we should consider aligning the reconfiguration functionalities among them for the agreed reconfiguring mechanisms; and explore if additional reconfiguring mechanism is needed for Split SRB.
Regarding the uplink configuration, MN RRC should be responsible for configuring SRB(s) as Split SRB(s) e.g., via RRC connection reconfiguration message similarly to LTE. For the initial state, RRC connection reconfiguration message can further configure the UL path(s) that the PDCP PDUs are forwarded e.g., to both UL paths (i.e., MCG+SCG) or to a single UL path (as in LTE Rel-12).
MN RRC should be responsible for configuring SRB(s) as Split SRB(s) e.g., via RRC connection reconfiguration message. 
For the initial state, RRC connection reconfiguration message can further configure the UL path(s) that the PDCP PDUs are forwarded to e.g., to both UL paths (i.e., MCG+SCG) or to a single UL path (as in LTE Rel-12).
[bookmark: _Toc478145646][bookmark: _Toc478147307][bookmark: _Toc478147600][bookmark: _Toc478163396]However, non-dynamic selection may not be sufficient when we consider that the NR link will be more vulnerable to the changes in radio conditions than LTE due to higher frequency deployments. Therefore, it would be beneficial to also adopt a dynamic link selection mechanism if the amount of control plane signaling is aimed to be minimized in the uplink and the power allocation to a better link needs to be maximized. For this reason, it was agreed in RAN2#98 to reuse MAC CE for the dynamic reconfiguration of duplication (per DRB/SRB). It was also agreed that no optimisations or additional interactions between network nodes are going to be introduced for this mechanism at this stage. As also proposed for the user plane uplink handling in [4], the MAC CE based solution could be used not only for the (already-agreed) dynamic activation/de-activation of duplication, but also for the dynamic path selection in case of control plane uplink transmissions with Split SRB. Accordingly, the MAC CE indicates duplication and path selection decisions to the UE as discussed in [4] and each new indication overrides the previous one.
MAC CE based solution is used for indicating the dynamic activation/de-activation of duplication as well as dynamic path selection in case of control plane uplink transmissions with Split SRB; and each new MAC CE indication overrides the previous one.
[bookmark: _Toc461458331][bookmark: _Toc462928355][bookmark: _Toc463031761][bookmark: _Toc469997098][bookmark: _Toc471511994][bookmark: _Toc471522471]Conclusion
In summary, based on the discussion in Section 2 we have the following proposals:
1. MN RRC should be responsible for configuring SRB(s) as Split SRB(s) e.g., via RRC connection reconfiguration message. 
For the initial state, RRC connection reconfiguration message can further configure the UL path(s) that the PDCP PDUs are forwarded to e.g., to both UL paths (i.e., MCG+SCG) or to a single UL path (as in LTE Rel-12).
MAC CE based solution is used for indicating the dynamic activation/de-activation of duplication as well as dynamic path selection in case of control plane uplink transmissions with Split SRB; and each new MAC CE indication overrides the previous one.
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