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1. Introduction
The issue related to map UE EPS bearers to Un bearers was discussed in some contributions submitted to the RAN3 meeting #69. In [1], the main problem of the mapping functionality is addressed as following: For the RN there needs to be a way to know the mapping rules between UE EPS bearers (associated with QCIs) and Un bearers setup by the DeNB. 

To fix this problem, four possible solutions were proposed in [1]

 REF _Ref272221775 \r \h 
 \* MERGEFORMAT [2]. In this contribution, we analyze the proposed solutions in detail and give our preference.
2. Discussion
The proposed solutions are as following [1]

 REF _Ref272221775 \r \h 
 \* MERGEFORMAT [2]:

· Solution 1: DSCP based approach with OAM configured QCIUu to DSCP mapping

· Solution 2: DSCP based approach with standard specified QCIUu to DSCP mapping
· Solution 3: OAM pre-configured QCIUu to QCIUn mapping
· Solution 4: RRC based approach with direct QCIUu to Un bearer mapping.
2.1. Solution1
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Figure 1 DSCP based approach with OAM configured QCIUu to DSCP mapping

The solution 1 has 3 steps and is illustrated in the Figure 1. 
· In step 1, RN downloads the mapping rules between the UE EPS bearers’ QCIs and DSCP(i.e. the QCIUu-> DSCP mapping rule), which is pre-configured to RN’s OAM by the operator. 
· In step 2, RN obtains the QCIs of the Un bearers and the associated TFTs via the bearer activation/ modification procedure(NAS EMS lever procedure)  initiated by the DeNB. The TFTs will be used while mapping Uu bearers to Un bearers.
· In step 3, RN gets the QCIs of the UE EPS bearers during the corresponding UE E-RAB activation/modification procedures.
Upon receiving an uplink packet from the Uu interface, RN determines the packet’s QCI by checking which EPS bearer the packet comes from. Then according to the established QCIUu->DSCP mapping rule, RN decides how to set the DSCP field for the incoming packet. Finally, base on the TFTs from the DeNB, RN filters the packet to choose on which Un bearer it should be forwarded. 
In our view, solution 1 has 3 advantages. First of all, it introduces no specification impacts. Since the TFTs which are sent on NAS ESM level contains the DSCP as a possible filtering, we think solution 1 can be supported without introducing any specification impact.  Secondly, one common mapping rule, i.e. TFT, can be used for UE data and for RN data. Besides UE data, there are uplink packets generated by RN, such as OAM alarm messages, should be mapped on Un bearers. The TFT mapping rule used for UE data can also be used for RN data too. After RN determines the QCI of the packet generated by itself, RN can decide on which Un bearer the RN packet should be sent as a normal UE does, i.e. according to the TFT configured by DeNB. Finally, the mapping rules can be changed dynamically. By using E-RAB modification procedure to update the TFT associated with RN bearers, DeNB can dynamically change on which Un bearer certain UE EPS bearer QCI should be mapped to.
2.2. Solution2

Solution2 is very similar with solution1. The only difference is that the step1 in the Figure 1 is omitted in solution2. In solution2, the mapping rules between the UE EPS bearers’ QCIs and DSCP is fixed and specified in standards. 

Compared with solution1, the solution2 reduces the data volume downloaded form OAM; however it introduces some extra specification work. 
2.3. Solution3
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Figure 2 OAM pre-configured QCIUu to QCIUn mapping
The solution 3 has 3 steps and is illustrated in the Figure 2. 
· In step 1, RN downloads the mapping rules between the UE EPS bearers’ QCIs and Un bearers’ QCI(i.e. the QCIUu->QCIUn mapping rule), which is pre-configured to RN’s OAM by the operator. 
· In step 2, RN obtains the QCIs of the Un bearers and the associated TFTs via the bearer activation/ modification procedure(NAS EMS lever procedure)  initiated by the DeNB. However, the TFTs will be ignored while mapping Uu bearers to Un bearers.
· In step 3, RN gets the QCIs of the UE EPS bearers during the corresponding UE E-RAB activation/modification procedures.

Upon receiving an uplink packet from the Uu interface, RN determines the packet’s QCI by check which EPS bearer the packet comes from. Then according to the established QCIUu->QCIUn mapping rule, RN decides the required QCI of the Un bearer on which the incoming packet should be forwarded. Finally, RN finds a Un bearer, with the required QCI, to forward the incoming packet. In the mapping procedure, RN ignores the TFT obtained from the DeNB in step 2.
Solution 3 is very simple and introduces no specification impact. However, when compared with solution1, it has one disadvantage: two mapping rules are need in RN. As illustrated in Figure 3, upon receiving uplink UE packet on the Uu interface, RN should decide on which Un bearer the RN packet according to the QCIUu -> QCIUn mapping rule. However, for the uplink data generated by RN, such as OAM alarm messages, RN should decide on which Un bearer the RN packet should be sent by TFT configured by DeNB. The two mapping rules will complicate the RN’s implement. 
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Figure 3 Bearer mapping procedure of RN
2.4. Solution4

The procedure of RRC based bearer management is illustrated in Figure 4.  This method also relies on the baseline provided in [3], but requires RRC changes. A new IE can be introduced in the RRC Connection Reconfiguration message specifying all QCIs that are mapped to this Un DRB. The decision about the mapping is made by the DeNB, and provided to the RN via RRC.
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Figure 4 RRC Based Un Bearer Management Call Flow (modified from 36.300)
The main disadvantage of this solution is that it introduces some changes to RRC procedures. What’s more, the mapping rule is not in the form of TFT, which means that distinct mapping rules for UE and RN data are needed.
2.5. Solutions comparison

Based on the above analyze, we compared the four solutions in the following table:
Table 1 Mapping solutions comparison

	
	Solution1
DSCP based approach with OAM configured QCIUu to DSCP mapping
	Solution2

DSCP based approach with standard specified QCIUu to DSCP mapping
	Solution3

OAM pre-configured QCIUu to QCIUn mapping
	Solution4

RRC based approach with direct QCIUu to Un bearer mapping

	Specification impact
	No
	Yes
	No
	Yes

	complexity
	Simple

One mapping rules(TFT)  for both UE and RN data
	Simple

One mapping rules(TFT)  for both UE and RN data
	Complex

Distinct mapping rules for UE and RN data
	Complex

Distinct mapping rules for UE and RN data

	Flexibility
	Good

Mapping rule can be changed dynamically.
	Good

Mapping rule can be changed dynamically.
	Not Good

Mapping rule can’t be changed dynamically.
	Good

Mapping rule can be changed dynamically.


Since solution1 and solution3 can work well without specification impact, we propose that the Solution2 and Solution4, which requires specification modification, should be excluded.
Proposal 1: Solution2 and solution4 should be excluded.
In our view, both solution1 and solution3 are acceptable. Given the complexity and flexibility, we slightly prefer solution1, i.e. DSCP based approach with OAM configured QCIUu to DSCP mapping.

Proposal 2: Given the complexity and flexibility, we slightly prefer solution1, i.e. DSCP based approach with OAM configured QCIUu to DSCP mapping.
3. Conclusion

According to the presentation in section two, we propose:
Proposal 1: Solution2 and solution4 should be excluded.

Proposal 2: Given the complexity and flexibility, we slightly prefer solution1, i.e. DSCP based approach with OAM configured QCIUu to DSCP mapping.
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