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1. Introduction
In the past meetings, we have captured two candidate solutions for Xn based intra-system handover procedures. This paper is to compare the two solutions with the comparison index and also try to make a conclusion. The corresponding text proposal is provided. 
2. Discussion
2.1 Evaluation on the two candidate solutions
In the last meetings, we have agreed the principle on intra-system mobility given as follows: 
· Principle: The LTE X2 handover procedure as in TS 36.300 Figure 10.1.2.1.1-1: Intra-MME/Serving Gateway HO is taken as a baseline for intra-system mobility i.e. intra RAT (gNB <-> gNB; eLTE eNB <-> eLTE eNB) and inter-RAT (eLTE-eNB <-> gNB).
This means that the LTE handover procedure is a baseline. 
In addition, another variant with in-band path switch was also adopted into the TR 38.801.  


Fig. 1. Intra-new RAN Handover using in-band Path Switch over NG-U. 
In the following section, we are going to investigate some aspects on this solution and the baseline. 
First, in the in-band path switch solution gNB2 triggers the path switch to U-GW in step 2, which sends end marker directly to source gNB1 side. But for the baseline solution, NG-CP receives the path switch request and forwards this message to UP-GW, which sends the end marker at that time. Therefore on the latency optimization, the benefit is about one message difference from the timing of sending end marker point of view. 
Secondly, another claimed advantage on in-band path switch solution is that the U-GW may transmit packets to target gNB2 as early as possible. This is under the assumption that the U-GW is not changed by NG-CP. However, when step 4 arrives at NG-CP, which may decide to change the U-GW for this PDU session based on the load situation among the U-GW. The path switch has to be done again. Thus the path switch is performed twice from target gNB point of view. 
Thirdly, it is to analyze the potential issue from the security point of view. For the in-band path switch solution, U-GW transmits the packets as early as possible after receiving step 2. Some downlink packets may arrives to target gNB2 before it receives the updated security context in step 4. Thus the packets have to be transmitted without security guaranteed. 
Another issue of the in-band path switch solution should be clarified, that is, whether a user plane update request/response is necessary from NG-CP to U-GW after the NG-CP receives the step 4. This is also important to judge on whether in-band path switch solution can reduce the signaling or not. 
[bookmark: _GoBack]As mentioned in [3], two more issues should be also be solved for the in-band path switch solution. 
· UL data packets always exist during handover
· How to do path swith for CP based NB-IoT since no user plane exists.
Based on the analysis above, the following comparison table is given for the two solutions: 
	
	In-band Path Switch Solution
	CP based Path Switch Solution

	Latency Optimization 
	About one message save compared with CP solution
	Normal

	Number of path switch in case of U-GW Relocation needed: target gNB2 point of view
	Twice
	Once

	Security 
	Not guaranteed for the early switched packets
	Guaranteed for the switched packets 

	Signaling Reducing 
	Not clear
	Normal

	In cast that UL data packets does not exist during Handover
	Not clear
	Normal

	CP based NB-IoT
	Not clear
	Normal



Based on the analysis above, the following proposal is suggested to RAN3: 
Proposal 1): To capture the evaluation index and comparison table on the in-band path switch solution and the CP based path switch solution. 

2.2 Conclusion on the Xn based intra-system mobility procedure 
A conclusion is needed for intra-system mobility procedures, which is proposed as follows: 
· The Path Switch over NG-C is taken as baseline for Xn based intra-system mobility procedure. The in-band path switch solution may be considered during normative work if the issues in the table above are solved. 
Proposal 2): To capture the conclusion for Xn based intra-system mobility procedure. 
Proposal 3): To capture Text Proposal in [4] into TR 38.801. 
3. Conclusion
In this contribution, the comparison on the two solutions for Xn based intra-RAT mobility procedures was performed and the corresponding conclusion was also drawn. The following proposals are suggested to RAN3:
Proposal 1): To capture the evaluation index and comparison table on the in-band path switch solution and the CP based path switch solution. 
Proposal 2): To capture the conclusion for Xn based intra-system mobility procedure. 
· The Path Switch over NG-C is taken as baseline for Xn based intra-system mobility procedure. The in-band path switch solution may be considered during normative work if the issues in the table above are solved. 
Proposal 3): To capture Text Proposal in [4] into TR 38.801. 
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