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Introduction
At the last RAN2 meeting the topic of bearer harmonization was discussed in relation to R2-1704414. No conclusion was made at the meeting regarding this topic. RAN2 however agreed to aim for concluding this at the WG2 ad hoc in Qingdao. 
This paper provides proposed agreements on how bearer harmonization could be achieved. 
[bookmark: _Ref178064866]Proposed agreements
UE aspects
The basic proposal for bearer harmonization is to minimise the changes between MCG split bearer and SCG split bearer to reduce the standardization, implementation and testing effort and minimize the risk of market fragmentation. 
Given that changes to the LTE PDCP protocol would be required in order to support NR/LTE split bearers, it is proposed to instead support the split bearers using the new NR PDCP protocol specified in 38.323. It is FFS how different this PDCP protocol would be from LTE PDCP. 
Since for EN-DC the SCG bearer will be over NR only, it should use NR PDCP. The MCG bearer could, however, still use LTE PDCP, or it could as well use NR PDCP instead. For EN-DC capable UEs, it is up to the network whether LTE or NR PDCP is configured for MCG bearer. One remarkable benefit of using NR PDCP for MCG bearer is to avoid PDCP re-establishment when MCG bearer is changed to MCG split bearer and vice versa.
[bookmark: _Toc484420325][bookmark: _Toc484422295][bookmark: _Toc484422422][bookmark: _Toc484433004][bookmark: _Toc484433031][bookmark: _Toc484438679][bookmark: _Toc484438781][bookmark: _Toc484530845][bookmark: _Toc484531654][bookmark: _Toc484603719][bookmark: _Toc485382316][bookmark: _Hlk484420266][bookmark: _Hlk484425264]The same PDCP protocol specification should be used for MCG split bearer, SCG split bearer and SCG bearer.
[bookmark: _Toc484420326][bookmark: _Toc484422296][bookmark: _Toc484422423][bookmark: _Toc484433005][bookmark: _Toc484433032][bookmark: _Toc484438680][bookmark: _Toc484438782][bookmark: _Toc484530846][bookmark: _Toc484531655][bookmark: _Toc484603720][bookmark: _Toc485382317]This PDCP protocol should be specified in 38.323 (NR PDCP).
[bookmark: _Toc484433006][bookmark: _Toc484433033][bookmark: _Toc484438681][bookmark: _Toc484438783][bookmark: _Toc484530847][bookmark: _Toc484531656][bookmark: _Toc484603721][bookmark: _Toc485382318]For EN-DC capable UEs, the MCG bearer can use either LTE PDCP or NR PDCP, which is up to the NW decision.

[bookmark: _Toc484433007][bookmark: _Toc484433008]One open issue is related to which encryption key should be used for the MCG and SCG split bearers. In Rel-12, MCG bearers derive the user plane encryption keys from KeNB, while the SCG bearer use S-KeNB. The reason for this is the desire to avoid using the same key in the MeNB and SeNB at the same time. If the security key to be used for the unified split bearer is configurable depending on the PDCP location in the NW side, the original motivation of harmonising MCG/SCG split bearers cannot be fully accomplished as their difference is still visible to the UE in terms of the security configuration. To iron out the security issue, an ideal approach of abstraction is to allow one key per radio bearer as discussed at the January NR AH [4]. Although the proposal was merely noted at that time, it is now worthwhile revisiting for this bearer harmonisation effort, which was not considered before. 
[bookmark: _Toc484420327][bookmark: _Toc484422297][bookmark: _Toc484422424][bookmark: _Toc484433011][bookmark: _Toc484433034][bookmark: _Toc484438682][bookmark: _Toc484438784][bookmark: _Toc484530848][bookmark: _Toc484531657][bookmark: _Toc484603722][bookmark: _Toc485382319]For bearers configured with NR PDCP, one security key is assigned for each radio bearer. FFS the total number of keys to be supported per UE, one per bearer or one per network termination point. Ask SA3 to validate the possibility of assigning one key per radio bearer. Also ask SA3 whether having separate keys per bearer allows for some new security features?
NW aspects
If the unified split bearer is defined, it does not matter to the UE where the bearer is split, i.e. at MCG or SCG. The split point is visible only to the NW side as illustrated in Figure 2.2-1. To configure the split bearer as such, MN and SN needs to coordinate the PDCP location in the NW side, when the split bearer is established or modified as proposed in [2, 3].


	
Figure 2.2-1:	Unified split bearer from NW viewpoints
[bookmark: _Toc485382320]The location of the PDCP entity is coordinated between MN and SN. The details of the coordination are FFS and to be decided in coordination with RAN3.
Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	The same PDCP protocol specification should be used for MCG split bearer, SCG split bearer and SCG bearer.
Proposal 2	This PDCP protocol should be specified in 38.323 (NR PDCP).
Proposal 3	For EN-DC capable UEs, the MCG bearer can use either LTE PDCP or NR PDCP, which is up to the NW decision.
Proposal 4	For bearers configured with NR PDCP, one security key is assigned for each radio bearer. FFS the total number of keys to be supported per UE, one per bearer or one per network termination point. Ask SA3 to validate the possibility of assigning one key per radio bearer. Also ask SA3 whether having separate keys per bearer allows for some new security features?
Proposal 5	The location of the PDCP entity is coordinated between MN and SN. The details of the coordination are FFS and to be decided in coordination with RAN3.
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