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1   Introduction
In RAN2 and RAN3, the DRB mapping issue on Un is being discussed now. Actually, this issue is composed of the following two problems:

1. How to map Uu DRB to Un DRB?

2. How to map the specific traffic of Un (S1/X2 AP signalling and OAM traffic) to Un DRB?

Furthermore, what is the maximum DRB number on Un is being discussed intensively and is expected to be defined in this meeting. In this document we analyze this open issue and give our proposals.

2   Discussion
We discuss this issue in the next two sections. In section 2.1, we consider the mapping of Uu DRB to Un DRB. In section 2.2, we consider the mapping of specific traffic on Un which includes S1/X2-AP signalling and OAM traffic to Un DRB. 
2.1   Mapping between Uu DRB and Un DRB
There are mainly two solutions for this problem:
3. Dynamic mapping
In this solution, the mapping between Uu DRB and Un DRB is dynamically controlled by RRC signalling or S1-AP signalling [1]. The control signalling has to define which QCIs on Uu should be mapped to which QCIs on Un, and different QCIs on Uu can be mapped to the same QCI on Un. The main disadvantage of this solution is bringing more complexity to the network and a new control signalling has to be defined for supporting this function, furthermore the system performance for QoS provision on Un will be degraded. For example, if QCI=1 and QCI=3 on Uu are mapped to QCI=1 on Un and QCI=2 on Uu is mapped to QCI=2 on Un, then the traffic with QCI=3 on Uu will be scheduled prior to those with QCI=2 on Uu when they are transmitted on Un, which seems non-sensible.    
4. Fixed mapping

In this solution, the mapping rule between Uu DRB and Un DRB is fixed which is defined beforehand. The RN and DeNB implement the fixed mapping according to the pre-defined rule. Compared with the dynamic mapping, this solution is simple with no requirements on extra control signalling, and will not degrade the system performance, so we think the fixed mapping solution is more promising and should be adopted.
Proposal 1: The mapping rule between Uu DRB and Un DRB should be fixed. 
However, the fixed mapping rule has not been defined now. In [2], some mapping rules were proposed. Considering the QoS provision, the mapping rule that all the DRBs with the same QCI on Uu map to only one DRB with the same QCI on Un seems more sensible. However, when considering that there are always many UEs served by RN, so there may always exist the DRBs with all the QCI values on Uu which scan from 1 to 9. In this scenario, if we use the above mapping rule, the Un interface has to support 9 DRBs at most where each DRB has a different QCI value ranging from 1 to 9. Now the Uu interface in R8/9 supports only 8 DRBs at most, so the specifications need to be modified for this mapping rule.

For solving the above problem, we propose a fixed mapping rule, which is shown in figure 1. Considering the QCIs defined in R8/9, the QCI=8 and QCI=9 have almost the same QoS requirements, the only difference between them is the priority requirement. Noticing that these two QCIs have the last two priority requirements among all the QCIs, so we propose to combine them on Un. In this method, all the DRBs with QCI=8 and QCI=9 on Uu are mapped to the same one DRB on Un which QCI value is set to be 8. For the other QCIs except QCI=8 and QCI=9, the DRBs with the same QCI on Uu are mapped to the same DRB with the same QCI on Un. In this mapping scheme, there is no DRB with QCI=9 on Un. The scheduling priority of all the QCIs on Un will be effected slightly because the priorities of QCI=8 and QCI=9 are the last two, therefore we think the performance degradation will be acceptable.    
Proposal 2: The DRBs with QCI=8 and QCI=9 on Uu shall be mapped to the same DRB with QCI=8 on Un(two-to-one mapping). For the other QCIs, the DRBs with the same QCI on Uu shall be mapped to the same DRB with the same QCI on Un(one-to-one mapping). 
2.2   Mapping Un specific traffic to Un DRB
There is some specific traffic on Un, which includes S1/X2-AP signaling and OAM traffic. In this document we assume that the specific traffic does not need integrity protection and is mapped to DRB on Un. Nowadays a focus is how many DRBs can the Un has at most, and two choices are provided, 8 or 11. We analyze this problem according to these two choices. 

5. The maximum number of DRBs on Un is 8
In this scenario, if proposal 2 is agreed, then there is no extra DRB left for the specific traffic exclusively. We propose that the specific traffic shall multiplex the DRBs with user data. In the last RAN3 meeting, it was decided that there is no need to define new QCI types on Un, which means all the specific traffic has to reuse the QCI types defined in R8/9[3]. We propose that the QCI type of the specific traffic should be fixed, maybe QCI=5 is more appropriate, because it has the highest priority among all the QCI types and it is used for the non-GBR bearer which is more compliant with the character of the specific traffic. If the specific traffic’s QCI is fixed, then it shall be mapped to the DRB with the same QCI.    
Proposal 3: If proposal 2 is agreed and the maximum number of DRBs on Un is 8, then the specific traffic shall multiplex the DRBs with user data on Un.

Proposal 4: The QCI of the specific traffic should be fixed, maybe QCI=5 is appropriate.
Referring to the discussion in section 2.1, the overall DRB mapping rule on Un is shown in figure 1. The main advantage of this scheme is that the maximum number of DRBs on Un remains 8, therefore the specifications do not need to be modified.  
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Figure 1. DRB mapping rule on Un if the maximum number of DRBs is 8
6. The maximum number of DRBs on Un is 11
In this scenario, some exclusive DRBs will be established for transmitting the specific traffic, then according to the RAN3’s agreement that do not define new QCI types, there will exist more than one DRBs with the same QCI on Un. Here how to schedule these DRBs will be a problem. 

We know that the priority of each DRB is mapped to the priority of the corresponding logical channel in R8/9. As described above, when there are several DRBs with the same QCI, we should differentiate the priorities of the logical channels corresponding to these DRBs, where the logical channels carrying the specific traffic should have higher priority than that carrying the user data, furthermore whether the priorities of the logical channels carrying different specific traffic should also be differentiated or not is FFS. 
If the logical channels corresponding to different DRBs with the same QCI have the identical priority, the scheduling sequence of them will be random, then we think the system performance will be the same as the solution that the specific traffic multiplex the DRBs with user data, so the introduction of the exclusive DRBs for the specific traffic will has no gain. We propose that if exclusive DRBs are defined for the specific traffic on Un, then the priorities of different logical channels corresponding to the DRBs with the same QCI should be differentiated.
Proposal 5: If the maximum number of DRBs is 11 and exclusive DRBs are defined for the specific traffic on Un, then the priorities of different logical channels corresponding to the DRBs with the same QCI should be differentiated.
If the maximum number of DRBs on Un is 11, the overall DRB mapping rule on Un is shown in figure 2.
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Figure 2. DRB mapping rule on Un if the maximum number of DRBs is 11
3   Conclusion
In this document, we analyse the DRB mapping issue on Un. We divide this issue into two sub-problems: how to map Uu DRB to Un DRB and how to map the specific traffic to Un DRB. We consider the two sub-problems respectively and give the following proposals.

Proposal 1: The mapping rule between Uu DRB and Un DRB should be fixed. 
Proposal 2: The DRBs with QCI=8 and QCI=9 on Uu shall be mapped to the same DRB with QCI=8 on Un(two-to-one mapping). For the other QCIs, the DRBs with the same QCI on Uu shall be mapped to the same DRB with the same QCI on Un(one-to-one mapping). 

Proposal 3: If proposal 2 is agreed and the maximum number of DRBs on Un is 8, then the specific traffic shall multiplex the DRBs with user data on Un.

Proposal 4: The QCI of the specific traffic should be fixed, maybe QCI=5 is appropriate.
Proposal 5: If the maximum number of DRBs is 11 and exclusive DRBs are defined for the specific traffic on Un, then the priorities of different logical channels corresponding to the DRBs with the same QCI should be differentiated.
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Annex
The QCI types defined in R8/9 are shown below:
	QCI
	Resource Type
	Priority
	Packet Delay Budget (NOTE 1)
	Packet Error Loss

Rate (NOTE 2)
	Example Services

	1
	
	2
	100 ms
	10-2
	Conversational Voice

	2
	
GBR
	4
	150 ms
	10-3
	Conversational Video (Live Streaming)

	3
(NOTE 3)
	
	3
	50 ms
	10-3
	Real Time Gaming

	4
(NOTE 3)
	
	5
	300 ms
	10-6
	Non-Conversational Video (Buffered Streaming)

	5
(NOTE 3)
	
	1
	100 ms
	10-6
	IMS Signalling

	6
(NOTE 4)
	
	
6
	
300 ms
	
10-6
	Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.)

	7
(NOTE 3)
	Non-GBR
	
7
	
100 ms
	
10-3
	Voice,
Video (Live Streaming)
Interactive Gaming

	8
(NOTE 5)
	
	
8
	

300 ms
	

10-6
	
Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file 

	9
(NOTE 6)
	
	9
	
	
	sharing, progressive video, etc.)
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