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1 Introduction

At RAN2#93bis there was discussion to consider Bluetooth for short range link in a UE relaying scenario.  Even though BT is not currently considered in SA1 WI for LTE requirements [1] it is mentioned in SA1 SMARTER requirements document directed to next generation system e.g. [2], and RAN2 conclusion was that an access agnostic relay architecture could view BT same as other non-3GPP RAT i.e. both as a “black box”.  This paper looks at how BT could fit in such design.
2 Discussion
2.1 Protocol stacks
Protocol stacks for the L2 UE relay with PDCP terminated between endpoints, is shown in Figure 1.
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Figure 1  Protocol stacks
For our example in Figure 1, consider BT the short range technology, so “L2 sub layers” means L2CAP and Logic Link (LL) layers of the BT stack.  There is no interaction between the IP layers and the BT configuration, BT is just being used here to provide point to point channels between the UE and WD
Similar to the role of LWAAP [4, 5] in Rel-14 LWA, the “possible adaptation” at the UE here is FFS. It means that some processing of PDCP headers could be involved, for instance to indicate different SRB/DRB information if needed on the short range link.  It could be seen as a kind of “adapter part” of PDCP that gets involved in the relaying, as a shim layer between PDCP and the link layer, or as software processing in UE and WD, in contrast to the LWAAP in UE and eNB.  

2.2 Functions of L2CAP
BT layer L2CAP offers following functions as described in [3].

· Connection-oriented and connectionless data services

· Upper layer protocol multiplexing
· Segmentation and reassembly

· Flow control and retransmission [ARQ]
Multiplexing of upper layer protocol is achieved with PSM field, sent per PDU in L2CAP connectionless channel (G-frame).  Also, the L2CAP can maintain multiple logical channels called as L2CAP channel and each L2CAP channel can have associated value of the PSM defined in Create Channel request.  Their function could be compared to LWA EtherType and DRB identity in LWA.
So, to have different SRB/DRB carried over BT link, the interface between PDCP and L2CAP could support identifying by different L2CAP channel, as Figure 2.
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Figure 2  DRB ID mapping with L2CAP Channel

PSM field could be used to identify LTE PDCP payload, possibly also to distinguish SRB from DRB, with different L2CAP channel ID mapping to different bearers.  There are flexibilities for several different approaches, depending on how much processing is in Relay UE, WD, and on other design choices, that can be considered in study phase.
2.3 Questions for study
These questions could show the direction for study progress, they do not need to be answered in the SID or even identified.  Although we discuss in BT terms, they can apply also for other technologies, e.g. WiFi, with some possibility of applying even for LTE sidelink.

To achieve this kind of channel structure, it requires to configure the needed multiple L2CAP channels in the Relay UE.  So when DRB is set up for WD, then WD and Relay UE need to configure the corresponding L2CAP channel.  If we look at the same protocol stacks from Figure 1 above, RRC would be end to end eNB-WD, so one possibility is the eNB sends RRCConnectionReconfiguration to WD and WD would trigger set-up of the needed L2CAP channel.  Or, if it is decided to have different RRC procedure towards Relay UE for relay DRB establishing, it could be triggered from Relay UE side instead.  This is a question for relay architecture, not BT specific and similar issues would be there with other transport.
Question 1: To trigger set-up of the DRB for WD, the RRC procedure is a bearer setup to WD or a new procedure to Relay UE?
For use of BT specifically, a choice is needed for how we would use PSM field and L2CAP channels.  E.g. PSM assigned for relay uplink/relay downlink and one channel per DRB, with SRBs handled either by different channels or different PSM values.
Question 2: What convention should be used for PSM and channel ID assigning in BT case?  [Note similar questions will arise for other technologies, a way to differentiate bearers will be needed.]

We have not discussed service advertisement/discovery.  It seems the BT advertisement procedures should be enough but the details need to be investigated. Also different versions of BT may have different procedures that should be considered as well.
Question 3: How relaying is advertised/discovered in BT case?

This short discussion has not touched the subject of an appropriate Bluetooth profile, which would also need to be investigated.  Because BT is being used only as transport without service level involvement, it might not be critical for a basic relay architecture (it could be enough to use a basic general purpose profile for binary data exchange), but looking forward to have more service information visible to BT layers e.g. for QoS support, the profile could be more important.

Question 4: What are the appropriate Bluetooth profile(s) for WD services?
Of course many other questions can be studied as time permits.  The described type of architecture above, gives enough information to begin discussing at this level of detail, suitable for SI work.
3 Conclusion

This contribution is to show the direction toward applying a L2 relay architecture with BT transport.  It is proposed to confirm the decision for a generic relay architecture and note that use of Bluetooth can be feasible in such architecture.
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