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1   Introduction
Intra-cell handover is mainly used in LTE to change the AS security keys for COUNT reusing avoidance for the same radio bearer identity in RRC_CONNECTED mode [1]. 
In this document, we would like to discuss the intra-cell handover for NR. 
2   Discussion
2.1   Use case of intra-cell handover

In LTE, if AS keys (KUPenc, KRRCint and KRRCenc) need to be changed in RRC_CONNECTED, an intra-cell handover shall be used. This is to avoid reusing COUNT for the same radio bearer identity in RRC_CONNECTED mode without KeNB change. 
However, the LTE intra-cell handover procedure for AS keys change will cause interruption of data transmissions. If we could use normal RRC connection reconfiguration procedure to update the AS keys in NR, this interruption will be avoided, because the L2 reset can be avoided in this case. In order for the UE to know which keys are used to which data, the indication of the starting PDCP SDU SN to use the new keys should be sent from the gNB to the UE. This indication could be included in the RRC connection reconfiguration message for the AS keys change. Alternatively, a new PDCP control PDU could be designed to carry the indication. As also described in the companion document [2] [3], the key change can be actually done without the reset of MAC and RLC but only with the change of PDCP (including the reset of PDCP context) for intra-cell HO. 
Proposal 1: RRC connection reconfiguration can be used to change the security key during the RRC_CONNECTED state in order to reduce the data interruption time caused by L2 reset (as required by LTE intra-cell handover).  
LTE intra-cell handover is used to change the configuration of radio parameters also. In NR, we suggest the similar approach should be supported. The intra-cell handover could be initiated by the gNB without the UE’s measurement reporting, as the serving cell before and after handover does not change. When to use the intra-cell handover could be up to the gNB’s implementation. 
Proposal 2: Support intra-cell handover for NR to change the configuration of radio parameters (as required by LTE).
Proposal 3: The initiation of intra-cell handover may be up to the gNB’s implementation. 
2.2   UE behaviours during intra-cell handover

During the handover procedure in LTE, the UE is expected to synchronise to the DL of the target cell, reset MAC, re-establish PDCP and RLC, configure the lower layers according to the HO command, update AS security keys and perform random access to the target cell to send the HO complete message. 
As discussed in the previous section, the change of radio parameter may require the reset of MAC, RLC and PDCP, since MAC, RLC and PDCP may needs to apply new configurations. Therefore, the L2 needs to be reset at both UE and network. The change of radio parameter may also cause the reestablishment of the physical layer and then UE needs to perform random access to the cell again. 

Basically the same LTE mechanism of intra-cell HO may be reused for NR other than that there may be no update for security key. 
Proposal 4: Support intra-cell handover for NR following the baseline of LTE but there may be no update for security key. 
3   Conclusion
In this document, we discussed the intra-cell handover for NR. We have the following proposals:
Proposal 1: RRC connection reconfiguration can be used to change the security key during the RRC_CONNECTED state in order to reduce the data interruption time caused by L2 reset (as required by LTE intra-cell handover).
Proposal 2: Support intra-cell handover for NR to change the configuration of radio parameters (as required by LTE).
Proposal 3: The initiation of intra-cell handover may be up to the gNB’s implementation.
Proposal 4: Support intra-cell handover for NR following the baseline of LTE but there may be no update for security key.
4   References

[1] TS36.300, E-UTRAN Overall description; Stage 2
[2]R2-1704853 DC-based mobility enhancement in NR

[3]R2-1704856 L2 handling for 0ms interruption Mobility







