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1 Overall description
To support the 1:1 bearer mapping and N:1 bearer mapping using a unified UP protocol stack, the donor DU needs to be provided with information about the UE DRB, the GTP-U TEID of F1-U, three candidate solutions are proposed as following.
[bookmark: _GoBack]Option 1) Enhancement of UP alt e)


[bookmark: _Ref536107798][bookmark: OLE_LINK68]Figure 1. The UP protocol stack of alternative e).
This option can use the protocol stack of alternative e) shown in Figure 1, but the GTP-U header of the F1*-U is visible to the donor DU, then the donor DU can identify the UE DRB according to the GTP-U TEID carried in the packet, and then the 1:1 mapping is easy to be supported for downlink transmission in donor DU. This option requires a two parts security mechanism to protect the F1*-U between the access IAB node and the donor CU-UP, i.e. one part (e.g. IPsec based solution) for the intra-donor F1 interface, and another parte(e.g. PDCP/IPsec based solution) for the wireless backhaul links between donor DU and the access IAB node.
Option 2) donor DU works as proxy node of the F1*-U
As shown in Figure 2, in the alternative f), the donor DU works as a proxy node of the F1*-U between access IAB node (e.g. IAB node 2) and CU-UP. Thus the F1*-U GTP-U tunnel is divided into two parts, the first part is across the intra-donor F1 interface between CU-UP and donor DU, and it is one to one mapped to the second GTP-U tunnel which is across wireless backhaul links from donor DU to access IAB-DU. Considering that the securing F1*-U may need to be supported, the security of F1*-U for alternative f) will be achieved through a two parts protection mechanism, i.e. IPsec based solution being used for the intra-donor F1 interface, and PDCP/IPsec based solution being used for the wireless backhaul link between donor DU and IAB-DU. 


[bookmark: _Ref536174359]Figure 2. The UP protocol stack of alternative f).
Option 3) F1*-U being encapsulated in F1-U in the intra-donor F1 interface


[bookmark: _Ref536177812]Figure 3. The UP protocol stack of alternative g).
Another variant is shown in Figure 3, such alternative g) is derived through combing the alt e) and the example shown in Figure 8.2.8-1 in [3]. In the alternative g), the inner F1*-U is encapsulated in another outer F1-U, i.e. the intra-donor F1-U. If security protection for the F1*-U is necessary, the PDCP/IPsec based E2E protection between access IAB node and CU-UP, and the IPsec based solution can still be used in the intra-donor F1-U interface to protect the outer GTP-U.
For the option 3), the inner GTP-U tunnel in F1*-U is one to one mapped to a UE DRB. The outer GTP-U tunnel is either one to one mapped to a UE bearer, or one to one mapped to the RLC channel between donor DU and its child node (e.g. IAB node 1 in Figure 3). For the former case, the donor DU can identify a received DL packet belongs to which UE DRB through the “outer GTP-U TEID+IP address”, then it can support 1:1 bearer mapping also. For the latter case, the CU can do the downlink mapping bearer mapping (either 1:1 or N:1 mapping) towards the RLC channel in the first wireless backhaul hop, then it indicate the chosen BH RLC channel to donor DU through carrying the outer GTP-U TEID in the downlink packet, donor DU just chosen the RLC channel in the first BH hop according to CU’s decision.
In summary, RAN2 are aware that the UP protocol stack at IAB donor should be decided by RAN3. The security aspect to make any down selection on the alternative UP protocol stacks requires some SA3 inputs. RAN2 assumes that the GTP-U TEID would be visible to IAB donor DU for 1:1 bearer mapping.
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]Among the three candidate UP alternatives, RAN2 has the following questions to ask RAN3 and possibly SA3.
Question 1: Which alternative is preferred by RAN3?
Question 2: What kind of security mechanism will be used to protect F1*-U? 
2 Actions
RAN2 respectfully asks RAN3 and SA3 to work on the detailed design of UP architecture at IAB donor and provide their inputs to the questions above.
3 Date of next RAN2 meetings 
3GPPRAN2#106	13 - 17 May 2019   	Reno        US
3GPPRAN2#107	26 - 30 August 2019   	Prague   	Czechoslovakia
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