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[bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
In this contribution, we provide further discussions on fast switch across F1 interface based on different scenarioes, some further observations and suggestions were given.
Discussion
Case 1: Single connectivity
[bookmark: OLE_LINK89][bookmark: OLE_LINK3][bookmark: OLE_LINK6]For this scenario, the UE just connects to CU via a DU, when there is transmission problem e.g. a radio link failure detected by DU, DU reports this event, CU will decide to switch to a neighbour DU for subsequent re/transmission, see figure 1 below. As could be seen from this figure, in general, there are three main steps to finish to this operation, firstly of cause both UE and DU could detect RLF, and DU could report this RLF event to CU and UE could resume it connection towards another DU, e.g. DU2 here with RRC connection reestablishment procedure in LTE. 
One point here is, the two steps after RLF detection are not mutually dependent, UE anyway should try to find another suitable cell/DU to resume the connection. Since we are discussing about single connectivity case, there is no already established backup link, it will take some time for the UE to find a new suitable cell and reestablish the link, in LTE, reestablishment procedure may take around several tens of milliseconds, which obviously will not meet the requirements of fast switch. In other words, fast switch does not apply to single connectivity case.
Observation 1: For single connectivity case, normal mobility procedure for between DUs within CU can be applied. Since there is no already established backup link, fast switch requirement could not be satisfied

 
Figure 1. Single connectivity case when RLF is detected
Case 2: Multiple connectivity between different DUs within CU

 
Figure 2. Multi-connectivity within one CU case when RLF is detected
Figure 2 illustrates the multi-connectivity within one CU case, as we could see, the pre-condition of this case is, multi-connectivity, dual connectivity here was already established. When RLF is detected and reported to CU, CU could make a switch decision to DU2, during which flow control mechanism allows CU to be aware of which RLC PDUs to be retransmitted over F1 link to DU2.
Case 3: Multiple connectivity between CUs

 
Figure 3. Multi-connectivity between two CUs case when RLF is detected
Figure 3 illustrates the multi-connectivity case between two CUs, comparing with figure 2, the main difference is that there is one more hop for the retransmission path, i.e. retransmitted data should go through Xn link between CUs. 
Proposal 1: Multi-conncectivity between DUs within a CU and across CUs should be used to support fast swtich.
Based on proposal 1, multi-connectivity should be used to enable fast switch, in which the path management function should be located in CU-UP if cosidering CP-UP separation in CU. In [1], a solution of ‘outage indication’ was proposed, but we think it would cause additional delay if considering CP-UP separation in case of multi-connectivity case.
Like in LTE dual connection, with flow control, the DU shall feedback the following information to CU:
a)	the highest PDCP PDU sequence number successfully delivered in sequence to the UE;
b)	the desired buffer size in bytes for the concerned E-RAB;
c)	the minimum desired buffer size in bytes for the UE;
d)	the F1-U packets that were declared as being "lost" by the DU and have not yet been reported to the CU within the DL DATA DELIVERY STATUS frame.
Based on a), b), and c), the CU knows the latest transmission status in DU. If “outage problem” happens in DU, the DU can update the flow control information, e.g. setting desired buffer to be “zero” at the first time and feedback it to CU, and then CU can detect the outage problem immediately. 
Proposal 2: Flow control based solution is sufficient for fast switch in multi-connecitivity case.
[bookmark: _Ref433086885]Conclusion 
In this paper, we discussed the fast switch issues with different use cases, some observations were reached and proposal was also suggested, it is proposed RAN3 discuss the observations and agree the proposal:
Observation 1: For single connectivity case, normal mobility procedure for between DUs within CU can be applied. Since there is no already established backup link, fast switch requirement could not be satisfied
Proposal 1: Multi-conncectivity between DUs within a CU and across CUs should be used to support fast swtich.
Proposal 2: Flow control based solution is sufficient for fast switch in multi-connecitivity case.
A cooresponding TP is provided in [2].
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