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1. Introduction
According to [1], DeNB user plane function in Rel-10 is to provide GTP-U relaying function between Relay and S-GW (S1-U proxy according to Figure1) and between relay and neighbor eNBs (X2-U proxy according to Figure2). On the other hand, error indication handling of GTP layer of network node (e.g. eNB and SGW) is specified in [2]. It’s not clear now how Relay and DeNB handle Error Indication if it is detected, and we have a concern that improper handling is likely to impact stability of system. 
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Figure1. S1-U protocol stack with relay deployment

[image: image2.wmf]IP

UDP

GTP

PDCP

RLC

MAC

PHY

IP

UDP

RN

DeNB

eNB 

(

other

)

X

2

-

U

GTP

X

2

-

U

UDP

GTP

UDP

GTP

PDCP

RLC

MAC

PHY

IP

L

1

L

2

L

1

L

2

IP


Figure2. X2-U protocol stack with relay deployment
2. Discussion
Note that GTP-U Error Indication message is a special GTP-U packet, in which the TEID field of the GTP header is set to all zeros. Details of information element in GTP-U Error Indication can be found in annex which is quoted from table 7.3.1-1 of [3]) .
Firstly a quick view on the consequence of improper GTP-U error handling is shown in figure3, which presents the scenario where DeNB receives a GTP-U Error Indication from RN, in which the “Tunnel Endpoint Identifier Data I” information element shall be set to “Target TEID2”, because the TEID field of the GTP header of GTP-U Error Indication is not a normal TEID which is assigned by DeNB beforehand. We assume that DeNB ignores the GTP-U Error Indication in this case because the handling of DeNB in such scenario is not specified in current specifications. As shown in figure3, since the DeNB ignores the GTP-U Error Indication from RN, the following downlink GTP-U packet form DeNB to RN will be dropped by RN locally, and this error will not be repaired until it’s detected by the UE when service is interrupted.  
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Figure3. Consequence of improper GTP-U error handling 
One solution can be considered is shown in figure4, when receiving the GTP-U Error Indication from RN, DeNB generates a new GTP-U Error Indication message and sends it to SGW. The Target TEID1 is placed in the information element of this new GTP-U Error Indication. How DeNB makes the mapping from Target TEID2 between RN and DeNB to Target TEID1 between DeNB and SGW is an implementation issue. When receiving the GTP-U Error Indication from DeNB, SGW handles it according to section 21.7 of [2].

[image: image4.emf]RN DeNB SGW

GTP-U packet1[Target TEID2]

There

’

s no 

context related to 

the Target TEID2

GTP-U packet1[Target TEID1]

GTP-U Error indication[All 

Zeros]

SGW handles this GTP-U 

error indication according 

to TS 23.007

GTP-U Error indication[All 

Zeros]


Figure4. DeNB generates a new GTP-U error indication and sends it to SGW

Proposal1: RAN3 to confirm the issues of GTP-U error handling with introduction of Relay. 
A similar issue arises in the case of deploying HeNB, and according to [1] the HeNB GW may have user plane function to supply GTP-U proxy between HeNB and S-GW in some implementation. 

Proposal2: RAN3 to confirm the issues of GTP-U error handling in some HeNB deployment case.
3. Conclusion
According to the presentation in section 2, we propose RAN3 to agree the following proposals
Proposal1: RAN3 to confirm the issues of GTP-U error handling with introduction of Relay 

Proposal2: RAN3 to confirm the issues of GTP-U error handling in some HeNB deployment case. 

Proposal3: RAN3 to send LS to CT4 to request guideline of GTP-U error indication handling on the issues identified.
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5. Annex
Information Elements in an Error Indication is specified in table 7.3.1-1 of [3]

	Information element
	Presence requirement
	Reference

	Tunnel Endpoint Identifier Data I
	Mandatory
	8.3

	GTP-U Peer Address
	Mandatory
	8.4

	Private Extension
	Optional
	8.6
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