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1. Introduction
For further discussion of data path from eNB via “WLAN logical node” (WLN) to UE, this contribution analyses services expected from lower layer in WLAN side. Based on the expected services, consideration on both 2C and 3C type bearer is also described.
2. Discussion
One of the RAN2 objectives for this WID is to specify RAN and WLAN protocol architecture based on Release-12 LTE Dual Connectivity bearer types 2C and 3C [1]. Bearer type 2C/3C is introduced in the technical report of small cell enhancement [2]. RAN2 should define each bearer type based on the result of this study. Examples of the data flows are depicted in Table 1, using the downlink as an example. This table generally shows how PDCP PDUs are delivered to the WLAN side in both bearer types regardless of whether WLAN is collocated or non-collocated with LTE. In the collocated case, WLAN side is physically integrated and connected to the LTE side. In non-collocated case, LTE side is connected with WLAN logical node (WLN) via external direct interface.
Table 1: Preliminary assumption of bearer types
	2C bearer:

S1-U terminates in eNB + no bearer split in eNB + independent lower layer entity at WLAN side;
	3C bearer:

S1-U terminates in eNB + bearer split in eNB + independent lower layer entity at WLAN side;
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2.1. Services expected from lower layer in WLAN side
Whether GTP tunnel terminated in WLN or IPsec tunnel to UE is one of the FFSs. However, it is already captured in WID that LTE/WLAN aggregation can build upon the Release-12 Dual Connectivity (DC) solutions. GTP tunnel terminated in WLN should be supported for LTE/WLAN aggregation.
Proposal 1:
RAN2 should agree GTP tunnel terminated in WLN.
If proposal 1 is agreed, adaptation layer may be located in WLN in order to translate PDCP PDU to IEEE packet. For translation, the adaptation layer should add some “tag” (e.g. LCID) to PDCP PDU in order for the receiver to differentiate PDCP PDUs which belong to different bearers as agreed in the last meeting.
In addition to this capsulation function, according to the current PDCP specification, the functions below are expected from lower layer.
-
Acknowledged data transfer service, including indication of successful delivery of PDCP PDUs;

-
Unacknowledged data transfer service;
-
In-sequence delivery

-
Duplicate discarding
While IEEE MAC may support some of these functions, the necessity of RLC-like functions were proposed in [3][4] to satisfy Packet Error Loss Rate.
There are two alternatives where these RLC-like functions may be implemented, “PDCP layer” or “Adaptation layer”. Since the capsulation functions should be implemented in the adaptation layer, it is reasonable that the RLC-like functions are also implemented in the adaptation layer.
Proposal 2:
RLC-like functions should be implemented in the adaptation layer.
2.2. Comparison between 2C and 3C
Is 2C a special case of 3C?
The difference between 2C bearer and 3C bearer is whether the bearer is split or not.

If proposal 2 is agreed, in-sequence delivery is expected to the lower layer (both LTE-RLC layer and adaptation layer). So continuous reordering function is only needed for 3C bearer since there is two data path in this bearer option. It is also the difference whether the reordering function is needed. 
Due to the necessity for reordering, the 3C option requires a larger buffer size than the 2C option. The required functionality is different for 2C and 3C. From this perspective, 2C is not a special case of 3C (i.e. split ratio 100%/0%). There may also be cases where UE is not capable of 3C but only 2C and vice versa. RAN2 should define these solutions as different capabilities.

Proposal 3:
RAN2 should agree that 2C is not a special case of 3C.
Support of acknowledged data transfer / unacknowledged data transfer
It may not be preferable for 3C bearer option to support unacknowledged data transfer (i.e., UM type bearer) in particular for non-collocated case since such data transfer cannot accept delay due to the need for reordering.
On the other hand, 2C bearer option does not require any reordering procedure. Packets are delivered in sequence to/from UE via WLAN. It is reasonable that 2C bearer option support both acknowledged and unacknowledged data transfers at least for the collocated case. 
Proposal 4:
2C bearer option should support UM type data transfer at least for the collocated case.
Are 2C and 3C can be configured simultaneously?
If proposal 3 is agreeable, it is unclear whether 2C and 3C can be configured to an UE simultaneously. In Rel-12 DC, simultaneous configuration of split bearer and SCG bearer is not allowed. Unlike Rel-12 DC case, there is no architectural difference between 2C and 3C bearer options.  If 2C and 3C bearer type options can be configured simultaneously, both UM type and AM type bearers can be offloaded to WLAN. To achieve QoE improvement described as justification in WID, allowing simultaneous configuration is reasonable.
Proposal 5:
RAN2 should discuss whether simultaneous configuration of 2C bearer and 3C bearer is allowable.
3. Conclusion 
This contribution analysed services expected from lower layer in WLAN side and bearer options 2C and 3C.

Proposal 1:
RAN2 should agree GTP tunnel terminated in WLN.
Proposal 2:
RLC-like functions should be implemented in the adaptation layer.
Proposal 3:
RAN2 should agree that 2C is not a special case of 3C.
Proposal 4:
2C bearer option should support UM type data transfer at least for the collocated case.
Proposal 5:
RAN2 should discuss whether simultaneous configuration of 2C bearer and 3C bearer is allowable.
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