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Abstract of the contribution: This contribution compares two solutions, 5.1.1.3.8 and 5.1.1.3.3 that can address the same solution space, that is infrequent small data transmission, and proposes to add this to TR 23.887.
Discussion
There are various proposals on how to optimize small data transmission for infrequent small data transmission domain. Some propose to introduce a new small data service in the EPS, while there is possibly a way to optimize signaling of the service request by reducing number of messages. In this paper, we assess the main attributes of Optimized Service Request in 5.1.1.3.8 and T5/SDS solution in 5.1.1.3.3, which should be evaluated for the same use cases. 
	
	Optimized Service Request
	T5/SDS

	IP solution?
	Yes, uses existing EPS architecture
	No. LTE requires UEs that are attached to have an IP address and default bearer but alternate Control Plane mobility management signaling path will be used to transmit data.

	Number of bearers
	1
	1

	Data Size Limit
	None (system MTU)

	1 – 1K octets. If multiple SDS messages then UE is released and re-establishes a normal S1 connection.

	QoS supported
	Yes, at least default QoS is feasible.
	No. competes with control plane, mobility and session management handling since all have the same priority.

	Mobility supported
	Yes.
	No. If data transmission is not complete when UE moves, the UE is released and must establish a regular S1 connection, causing more signaling load than if T5/SDS optimization wasn’t used.

	Message count: Number of messages for transmission of 1 packet when UE is connected (with CN assist, UE may be  connected when data arrives)
	3 UP

(DL) PGW -> SGW -> eNB -> UE
(UL) UE -> eNB -> SGW -> PGW
	10 CP in HPLMN, 12 in VPLMN

(DL) SCS -> H-IWF -> HSS -> H-IWF -> [V-IWF->] MME -> eNB -> UE -> eNB -> MME -> V-IWF -> [H-IWF ->] SCS
(UL) UE -> eNB -> MME -> [V-IWF->] HSS-> [V-IWF->] H-IWF -> SCS -> H-IWF -> V-IWF-> MME -> eNB->UE

	Signaling transactions when more than 1KB need to be sent
	1
	N if N KB need to be sent

	Additional traffic load on C-plane in core when data is sent
	No
	Yes

	Suitable to send more than 1 KB infrequently
	yes
	No

	Additional HSS queries?
	No.
	Yes. DL to determine: T5/SDS support, serving node, authorize, other?
UP to determine routing for SDT receiver

	Additional HSS info
	No.
	Yes. H-IWF, T5/SDS support

	Additional timers
	No.
	Yes. MTC-IWF, MME/SGSN, need to time for ack or generate error report

	Roaming impact
	None. IP data will be transmitted w/o optimization if VPLMN does not support Optimized Service request
	Significant. VPLMN must support T5/SDS or data transmission will fail. New roaming agreements required. 

	UE impact
	None. Applicable to legacy UEs
	Yes. Significant, must support new data service type including RRC and NAS protocol impact, new API 

	Can address rel-13 service enablement requirements coming from the Rel-13 work just started in SA1
	Yes, by adding user plane delivery standard from MTC-IWF and enhancing Tsp according to rel-13 requirements
	Yes, it aims at addressing it via Tsp enhancements in rel-12 (should this wait for rel-13 requirements though? Which documented service requirements is this rel-12 Tsp enhancement going to meet?)

	Savings on radio c-plane
	Not compared to today
	No, but even worse, Additional load due to data transmission on c-plane over the radio


Proposal

From the above comparison, there is no single area where SDS/T5 is superior to an enhanced service request for infrequent small data transmission. It is proposed to include this table in the 5.1.1 evaluation section of TR 23.887. It is further proposed to no longer pursue the T5/SDS solution 5.1.1.3.3 and conclude on the optimized service request as described in S2.134001.
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5.1.1.4
Overall evaluation
The table below assesses the main attributes of Optimized Service Request in 5.1.1.3.8 and T5/SDS solution in 5.1.1.3.3, for the same use cases, that is infrequent small data transmission.

	
	Optimized Service Request
	T5/SDS

	IP solution?
	Yes, uses existing EPS architecture
	No. LTE requires UEs that are attached to have an IP address and default bearer but alternate Control Plane mobility management signaling path will be used to transmit data.

	Number of bearers
	1
	1

	Data Size Limit
	None (system MTU)


	1 – 1K octets. If multiple SDS messages then UE is released and re-establishes a normal S1 connection.

	QoS supported
	Yes, at least default QoS is feasible.
	No. competes with control plane, mobility and session management handling since all have the same priority.

	Mobility supported
	Yes.
	No. If data transmission is not complete when UE moves, the UE is released and must establish a regular S1 connection, causing more signaling load than if T5/SDS optimization wasn’t used.

	Message count: Number of messages for transmission of 1 packet when UE is connected (with CN assist, UE may be  connected when data arrives)
	3 UP

(DL) PGW -> SGW -> eNB -> UE
(UL) UE -> eNB -> SGW -> PGW
	10 CP in HPLMN, 12 in VPLMN

(DL) SCS -> H-IWF -> HSS -> H-IWF -> [V-IWF->] MME -> eNB -> UE -> eNB -> MME -> V-IWF -> [H-IWF ->] SCS
(UL) UE -> eNB -> MME -> [V-IWF->] HSS-> [V-IWF->] H-IWF -> SCS -> H-IWF -> V-IWF-> MME -> eNB->UE

	Signaling transactions when more than 1KB need to be sent
	1
	N if N KB need to be sent

	Additional traffic load on C-plane in core when data is sent
	No
	Yes

	Suitable to send more than 1 KB infrequently
	yes
	No

	Additional HSS queries?
	No.
	Yes. DL to determine: T5/SDS support, serving node, authorize, other?

UP to determine routing for SDT receiver

	Additional HSS info
	No.
	Yes. H-IWF, T5/SDS support

	Additional timers
	No.
	Yes. MTC-IWF, MME/SGSN, need to time for ack or generate error report

	Roaming impact
	None. IP data will be transmitted w/o optimization if VPLMN does not support Optimized Service request
	Significant. VPLMN must support T5/SDS or data transmission will fail. New roaming agreements required. 

	UE impact
	None. Applicable to legacy UEs
	Yes. Significant, must support new data service type including RRC and NAS protocol impact, new API 

	Can address rel-13 service enablement requirements coming from the work just started in SA1
	Yes, by adding user plane delivery standard from MTC-IWF and enhancing Tsp according to rel-13 requirements
	Yes, it aims at addressing it via Tsp enhancements in rel-12 (should this wait for trel-13 requirements though? Which documented service requirements is this rel-12 Tsp enhancement going to meet?)

	Savings on radio c-plane
	Not compared to today
	No, but even worse, Additional load due to data transmission on c-plane over the radio


Editor's note:
Use this section for evaluation of key issues.

Editor's note:
It is FFS how user plane based solutions will support small data charging aspects, and subscription aspects.

Editor's note:
It is FFS how user plane based solutions can efficiently support MT small data messaging when the SCS/AS is behind a NAT or Firewall.
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