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Introduction
In our companion paper [1] we proposed to specify the single stack solution for single Rx NR UEs. We believe the single stack solution is the simplest solution with minimum specification impact to meet the requirement on ~0ms interruption time reduction during mobility. In this contribution we analyse the specification impacts to TS 38.331 and TS 38.323 to specify the single stack solution in comparison to Rel-15 HO.
Incremental Change compared to Rel-15 HO
Overall Procedure
The Rel-14 LTE MBB solution from TS 36.331 can be reused for NR. While comparing with the Rel-14 LTE MBB solution only the UE detachment from the source cell need to be additionally specified to support single stack solution in NR. The source gNB performs data forwarding of DL PDCP SDUs after sending the RRCReconfiguration message (i.e. reconfigWithSync) while continuing transmission/reception with the UE. The source gNB sends the SN Status Transfer to the target gNB to ensure DL PDCP SN and HFN continues during the HO execution. The source gNB forwards the UL packets received from the UE to the UPF. To stop the transmission/reception by the source gNB to the UE there is no need of explicit indication either from the target gNB or from the UE to the source gNB. This can be based on either some other internal gNB timer which allows the UE to complete RACH or upon reception of UE context release whichever is earlier or can be left to gNB implementation. There may be some wastage of transmission resources of source gNB if the UE has detached from the source cell, this negligible wastage is acceptable to meet the interruption time requirement. The source gNB keeps forwarding of DL PDCP SDUs to the target gNB until the end marker packet is received from the UPF. When the source gNB detects the UE has stopped its UL transmission, there is need to send another SN Status Transfer message to the target gNB to ensure UL PDCP SN and HFN continues. This is different compared to Rel-15 HO where only one SN Status Transfer message is sent to target gNB which includes the information for both DL and UL SN continuation. The RRCReconfiguration message configures the UE to send the PDCP status report for RLC AM DRBs based on which the target gNB can avoid duplicate transmission of the buffered packets when the UE resumes in the target. The overall procedure is depicted in Figure 1.
Observation#1:  To stop the transmission/reception by the source gNB to the UE there is no need of explicit indication either from the target gNB or from the UE to the source gNB.
Proposal#1: The source gNB decides when to stop transmitting to the UE.

Figure 1 Update needed to Rel-15 HO procedure to support single stack solution
Stage-3 Impacts
Impacts to TS 38.331
According to TS 36.331, the UE detachment from the source cell is left to UE implementation for Rel-14 MBB. With the NR eMOB solution based on single stack this aspect need to be standardized when the UE switches reception/transmission from source cell to target cell to ensure the interruption time is either 0ms or close to 0ms for most scenarios i.e. intra-freq/inter-freq HOs regardless of whether the deployment is sync or async. As analyzed in [2], [3] the single stack option 0/1 can achieve 0ms interruption if CFRA or RACHless HO is configured while the single stack option 2 achieves 0ms interruption regardless of CFRA or CBRA or RACHless. Upon specifying the detachment point either upon RAR reception or upon transmission of RRCReconfigurationComplete, the existing RRC procedure in TS 38.331 applies.    
For simultaneously accessing the target cell the other protocol stack is created while continuing transmission/reception with source cell. If CFRA is mandated or if RACHless is applied, then the single stack option 0/1 does not add any further procedure to be specified in RRC while meeting 0ms interruption time. Even for CBRA there is no additional procedure but the interruption time is close to 0 ms. However, for the single stack option 2, when CBRA is used the UE transmit  RRCReconfigurationComplete using the target key while the UE uses source key for the data from the source, this aspect need to be clarified in the RRC specification.    
Observation#2: Some clarification may be needed in RRC specification when the UE simultaneously access the target cell while continuing transmission/reception with source cell.
Observation#3: Except for specifying the UE detachment from the source cell, rest of the RRC procedure of Rel-14 LTE MBB can be reused for the eMOB solution based on single stack for single Rx NR UEs.
Impacts to TS 38.323
In the single stack solution only one complete protocol stack (i.e. PDCP/RLC/MAC/PHY) is active for the DRB before the detachment point i.e. w.r.t the source cell and the protocol stack is re-established after the detachment point when the UE resumes with the target. Therefore, there is no impact to the PDCP operations for DRBs specified in TS 38.323. 
Observation#4: Close to 0ms interruption is achieved with single stack solution without any impact to PDCP operation specified in TS 38.323.
Based on the above observations in section 2.1 and 2.2, we propose the following: 
Proposal#2: RAN2 to discuss the observations and specify the UE detachment point from the source cell for the single stack solution in NR for single Rx UEs. 
Conclusion
We conclude the paper with following observations and proposals:
Observation#1:  To stop the transmission/reception by the source gNB to the UE there is no need of explicit indication either from the target gNB or from the UE to the source gNB.
Observation#2: Some clarification may be needed in RRC specification when the UE simultaneously access the target cell while continuing transmission/reception with source cell.
Observation#3: Except for specifying the UE detachment from the source cell, rest of the RRC procedure of Rel-14 LTE MBB can be reused for the NR MBB solution based on single stack for single Rx NR UEs.
Observation#4: Close to 0ms interruption is achieved with single stack solution without any impact to PDCP operation specified in TS 38.323.
Proposal#1: The source gNB decides when to stop transmitting to the UE.
Proposal#2: RAN2 to discuss the observations and specify the UE detachment point from the source cell for the single stack solution in NR for single Rx UEs. 
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