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1 Introduction 
Type-1 RN alternatives [1] have been discussed widely in last two meetings. The difference between Alt2 and Alt4 [2]
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[3]still not reach a consensus. They are very similar to each other for both have GW-like functionality in DeNB. In both alternatives, DeNB is a gateway inter-communicates or converts protocols. The different protocols used two sides make the gateway (i.e. DeNB) in Alt2 and Alt4 perform different protocol translation. This contribution makes a comparison of them in term of Un bearer update.
2 Discussion
2.1 Alt2
In Alt2 RN EPS bearers are used to transport UE S1 bearers. As shown in figure1, regarding the role of RN and DeNB, they can be split into two layers. In the lower layer, RN acts as an UE and DeNB acts as eNB and localized SGW/PGW. “RN UE” first establishes RRC connection to “RN eNB”. Then “RN UE” creates RN EPS bearers with “RN SGW/PGW” and corresponding DRBs with “RN eNB”. The lower layer is setup to support transmission of upper layer. In the upper layer RN acting as “UE eNB” and providing radio access service to UE. DeNB acts as “UE eNB GW” which has functionality similar to HeNB GW in HeNB architecture. The “UE eNB GW” appears to EPC as an eNB and appears to the “UE eNB” as EPC. In Alt2 S1 interface between the “UE eNB GW” and the EPC is the same as interface between “UE eNB” and “UE eNB GW”.
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Figure 1
In this solution the S1 message carrying the UE bearer setup request arrives to the DeNB directly. The DeNB could determine the UE S1 bearer to RN EPS bearer mapping based on a statically preconfigured QCI mapping table. In order to using Un efficiently, RN EPS bearers could be updated dynamically in response to UE S1 bearers being added. In Alt2, both PDN and UE requested bearer resource modification procedure [4] is applicable. The bearer update could be initiated by “RN SGW/PGW” and bearer resource request procedure initiated by “RN UE” toward the RN MME (Fig 2). The latter procedure could be treated as a trigger of the former.
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Figure 2
2.2 Alt4
In our understanding, Atl4 also have GW-like architecture as Alt2. Based on [2]

 REF _Ref237752006 \r \h 
[3], we believe DeNB would not perform SGW/PGW functionality to dedicated EPS bearers of RN(Fig 3) except default EPS bearer in Alt4. RN SRB would be created in lower layer to support transmission of UE S1 signalling in upper layer besides RN RRC signalling, and UE S1 signalling could be integrity protected. RN DRBs have been created to carry data of UE S1 bearers. As a result of GW function, UE MME send S1 signalling to “UE eNB GW” directly. “UE eNB GW” could determinate the RN DRB to carry specific UE S1 bearer by reading QoS parameters (e.g. QCI) of related UE S1 signalling. 
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Figure 3

In case of Un DRB should be updated,   only “RN eNB” could start RRC connect reconfiguration procedure to add, modify or release Un radio bearers accordingly (Fig 4). RN MME has not involved in update these DRBs in Fig4 because the DRBs are just radio bearer supporting UE S1 bearers and do not have associated RN EPS bearer. Consequently traditional bearer resource request procedure initiated by “RN UE” shown in Fig2 toward RN MME can not be performed in Alt4. UE S1 bearer to RN DRB mapping could not achieved the same way as Alt2 due to absent of RN EPS bearer and related QoS information. 
For n-to-1 mapping DeNB could mapping downlink UE S1 bearers with the same QCI read from UE S1-AP message to RN DRBs. And the downlink RN DRBs could be performed by DeNB as the QCI of UE S1 bearers. Uplink mapping has different situation, UE does not know the QCI of data transmitted by certain RN DRB, because there is no associated RN bearer and corresponding QCI parameter notified by NAS signaling to RN as shown in Fig 2. Whether some other message is needed to notify DeNB uplink mapping information by RN is FFS.
More specifically, during Un update procedure (i.e. RRCConnectionReconfiguration), IE “eps-BearerIdentity” which is mandatorily included in IE “DRB-ToAddMod” should be ignored or do not indicate upper layer of RN.
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Figure 4
Proposal1: discuss Un bearer update aspect described above and include into Relay TR.
2.3 Compare and hybrid variant
Based on analyse above, the difference and common are listed in table1. We noticed that Atl4 have some advantages such as zero TNL overhead, S1-AP messages integrity protected. Nevertheless, due to separate EPS bearer and radio bearer relation of UE and keep Un out of control by RN MME, more specification modification should be applied for Alt4 than others.  The 4th column of Table 1 describes a variant which embody features come from Alt2 and Alt4.
Table 1
	
	Alt2
	Alt4
	hybrid Alt2 and Alt4(Fig 5)

	DeNB functionality
	RN eNB, RN SGW/PGW, UE eNB GW
	RN eNB, RN SGW/PGW(RN default bearer only), UE eNB GW
	RN eNB, RN SGW/PGW, UE eNB GW

	protocol converted by UE eNB GW (Fig 6) 
	homogeneous protocols
	heterogeneous protocols 
	heterogeneous protocols 

	RN radio bearer
	RN MME awareness
	RN MME unawareness
	RN MME awareness

	RN DRB associated with RN EPS bearer
	YES
	NO
	YES

	Un bearer update with MME involved
	YES
	NO
	YES

	RN bearer update could be initiated by
	DeNB or RN
	DeNB 
	DeNB or RN

	DL UE bearer mapping
	based on QCI mapping
	1-to-1 or 
n-to-1 based on QoS grouping 
	based on QCI mapping

	UL UE bearer mapping
	based on QCI mapping
	1-to-1 or 
n-to-1 mapping is FFS
	based on QCI mapping

	TNL overhead
	IP/SCTP or IP/UDP/GTP-U
	zero
	zero

	UE S1 message carried by
	RN EPS bearer i.e. RN DRB (UP)
	RN SRB(CP)
	RN EPS bearer i.e. RN DRB (UP) or RN SRB(CP)
	RN SRB(CP)


As Fig 5 depicted, the variant take Alt2 as the prototype and remove TNL part from UE S1 interface between RN and DeNB. Lower layer could be established the same as Alt2, i.e. RN startup procedure will keep align with Atl2. 
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Figure 5

Due to UE S1 interface (i.e. S1-AP signaling or User plane PDU used to encapsulated in GTP-U tunnel) directly on RN EPS bearer without TNL layer, “UE eNB GW” located in DeNB would perform different protocol translation from which be done in Atl2. Homogeneous protocol convert in Atl2 and heterogeneous converter in variant described in Table 1 is shown in Fig 6. As shown in Fig6, homogeneous means two sides of protocol stacks translated by “UE eNB GW” is the same type, while protocol stacks varied in composition is heterogeneously converted by variant in Fig 5. Where in Fig 5, converting could be achieved by GTP-U TEID mapping to MUX ID on UP and S1-AP ID translated on CP. IP addressing could be bounding to specific RN node.
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Figure 6

Proposal2: take the variant of Alt2 or Alt4 into discussion and included into Relay TR.
3 Conclusion 
This document compares Alt2 and Atl4 start from aspect of Un bearer update. Based on discussion above, a clear picture of Alt2 and Alt4 shown, we propose a variant. 
Proposal1: discuss Un bearer update aspect described above and include it into Relay TR.
Proposal2: take the variant of Alt2 or Alt4 into discussion and included into Relay TR.
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