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1. Introduction
Three kinds of granularity for traffic steering were proposed in last meeting, per-UE, per-APN, and per bearer. Considering the traffic steering in solution 1 is only provided by ANDSF, no impact on RAN, this contribution gives our analysis on how to perform the traffic steering with each granularity without ANDSF for solution 2 and solution 3 in detail.
2. Discussion
For traffic steering, the actual offloading granularity should consider both the RAN operation and the UE’s capability.
2.1. UE capability
With ANDSF, besides the ANDSF rule, UE has the different capabilities to support different offloading granularity listed in Table-1.
Table-1
UE capability

	UE capability
	Offloading granularity

	ISMP capable UE
	Per-UE

	MAPCON capable UE
	Per-APN

	IFOM capable UE
	Per-IP flow


Hence, even without ANDSF, UE also has the different offloading capability. Due to the IP flow invisible to RAN, we can regard IFOM capable UE can support per-bearer offloading.
Proposal 1: Without ANDSF, the traffic steering granularity should be based on UE’s offloading capability. 
2.2. RAN operation
In current TR, considering the traffic steering without ANDSF, solution 2 and solution 3 are based on the rules provided by RAN. The following gives the detailed analysis for each offloading granularity. 
1. Is cell specific or UE specific rule applicable?
Cell specific is only applicable for solution 2, and UE specific can be applicable for solution 2 and 3.

For per-UE granularity, since it is based on UE’s radio quality and system load condition, RAN should provide UE level measurement threshold. In idle mode, WLAN/RAN selection is based on the cell-specific threshold, such as cell selection/re-selection; in connected WLAN/RAN selection is based on the UE-specific threshold, such as RRM measurement. Both cell-specific and UE specific rule are applicable for per-UE granularity traffic steering.
For per-APN granularity, RAN should provide APN level rule, e.g. APN level threshold. Since different UE would connect to the different APN, if the rule is cell specific, all possible APNs information (i.e. APN identity + threshold) would be included in system information. It will increase system information size and is not safe since the APN information is exposed in the air. If the rule is UE specific, based on UE’s connection and capability, eNB can give the APN related information via dedicated signaling to UE (solution 2) or make the decision by itself (solution 3). Due to lack of the APN information in eNB, there should be a way for eNB to obtain UE’s APN information from CN or UE.

Observation 1: Per-APN granularity traffic steering is not appropriate for idle UE.
For per-bearer granularity, RAN should provide bearer level rule, e.g. QCI specific threshold or DRB specific threshold. Since the DRB ID is only allocated for connected UE and bearer’s QCI is only known by UE during the bearer establishment procedure, the rule is only applicable for connected UE. eNB can give the DRB/QCI level rule via dedicated to UE (solution 2) or make the decision by itself (solution 3). 

Observation 2: Per-bearer granularity traffic steering is only applicable for connected UE.

From the above analysis, the proposal is given as below.

Proposal 2: IDLE UE only supports per-UE granularity traffic steering.
Proposal 3: Per-UE, per-APN, and per-bearer granularity traffic steering can all be considered for connected UE.
2. Procedure for connected UE
For solution 2, Figure-1 gives the flowchart for the per-APN and per-bearer granularity traffic steering.
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Figure-1 per-APN and per-bearer granularity in solution 2
For solution 3, Figure-2 gives the flowchart for the per-APN and per-bearer granularity traffic steering.
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 Figure-2 per-APN and per-bearer granularity in solution 3
From the two figures, it can be seen that for connected UE the procedure are very similar. Except the traffic steering control entity different (i.e. solution 2 is UE and solution 3 is eNB/RNC), both solutions need UE reports capability and APN info (optional) and network gives the configuration (i.e. rule in solution 2 and command in solution 3).  
Observation 3: The offloading procedure of solution 2 and solution 3 are very similar for connected UE.

Considering the UE based decision only can be based on the semi-static RAN rule, but network based decision can be based on the rule and more other factors, e.g. system load, UE priority, traffic amount of each UE, neighbor cell/WLAN AP relationship, hence, the network decision can bring more benefit to the network performance than UE based, and solution 3 should be considered first.
Proposal 4: Solution 3 should be considered as the baseline solution without ANDSF for connected UE.
3. Conclusion

According to the analysis in section 2, it is proposed:
Proposal 1: Without ANDSF, the traffic steering granularity should be based on UE’s offloading capability. 
Proposal 2: IDLE UE only supports per-UE granularity traffic steering.
Proposal 3: Per-UE, per-APN, and per-bearer granularity traffic steering can all be considered for connected UE.
Proposal 4: Solution 3 should be considered as the baseline solution without ANDSF for connected UE.
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