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1   Introduction
In the previous meeting, several Early Data Transmission related LSs were exchanged among RAN2, CT1, SA2 and SA3 [1][2][3][4][5], several questions related to RAN3 were asked.

In this contribution, we discuss these aspects, analyses the related RAN3 impact analyses, and provide the corresponding RAN3 answers.
2   Discussion

2.1   Parameters in EDT Msg3
In [1] R2-1711978, RAN2 asked one question to RAN3, SA2 and CT1 on whether the following list of parameters should be included in Msg3 for EDT:
a. selectedPLMN-Identity, 
b. registeredMME, 
c. gummei-Type, 
d. attachWithoutPDN-Connectivity, 
e. up-CIoT-EPS-Optimisation (indication that User Plane CIoT EPS Optimisation is supported by UE), 
f. cp-CIoT-EPS-Optimisation (indication that Control Plane CIoT EPS Optimisation is supported by UE), 
g. dcn-ID,
h. ce-ModeB (indication that CE Mode B is supported by UE).  

SA2 replied in [2] S2-178180 that SA2 do not see the need to include the parameter from ‘a’ to ‘g’ and they further check with CT1 whether parameter ‘h’ is needed or not. CT1 replied in [3] C1-174595 that they do not see a need to include any of the above listed parameters in Msg3 for EDT. This means that this question has already been concluded and no need further discussion in RAN3.

Conclusion 1: the list of parameters asked by RAN2 are not needed to be included in Msg3 for EDT.

In [1] R2-1711978 RAN2 asked SA3 several security related questions. During the Reno meeting, SA3 sent a reply LS to RAN2 [4] S3-173472 confirming that there is no security issue identified on the following aspects:

· using NAS security for UL data transmission in Msg3 for control plane CIoT EPS optimisation 

· using NAS security for DL data transmission in Msg4 for control plane CIoT EPS optimisation

· providing NCC to UE during the previous connection for the purpose of using this for UL data transmission in Msg3 for user plane CIoT EPS optimisation

· providing NCC to UE during the previous connection for the purpose of using this for DL data transmission in Msg4 for user plane CIoT EPS optimisation
Furthermore, on transmitting UL data in Msg3 for user plane CIoT EPS optimization, SA3 recommends to use “32-bit shortResumeMAC-I” (i.e. full MAC-I) instead of 16-bit. If this is confirmed by RAN2, it will be needed for RAN3 to include the 32-bit full MAC-I in the X2AP: RETRIEVE UE CONTEXT REQUEST message.

Conclusion 2: if RAN2 confirms SA3 recommendation for UL data in Msg3 for the UP CIoT EPS optimization, RAN3 needs to include 32-bit full MAC-I in X2AP: RETRIEVE UE CONTEXT REQUEST message.
Proposal 1: introduce 32-bit full MAC-I in the X2AP: RETRIEVE UE CONTEXT REQUEST message in the RAN3 baseline CR and mark it as pending to RAN2 confirmation.

2.2   End Indication from MME to eNB

In [5] R2-1712077, RAN2 identified the following potential issues in RAN3, CT1 or SA2 domain:
1: Before step 7.1, it is not clear whether the eNB needs to be informed by the MME whether the MME prefers/requires the UE to stay connected afterwards. 

2: If it is confirmed that the MME needs to indicate preference/requirement as in 1, then it is not clear whether MME needs to be aware that the UE is using EDT, e.g. to use this information to expedite response to eNB.

3: RAN2 hasn’t agreed any details on how the decision is taken in the UE to use or attempt to use EDT. RAN2 agreed the following: “The intention to use EDT is for data, i.e. not for NAS signalling.” 

4: RAN2 hasn’t discussed details of AS/NAS interaction for EDT. RAN2 would appreciate input from CT1 on to what extent legacy AS/NAS interaction can be applied or whether a need for new interaction or indications is identified.

5: In order to define the correct timing between msg3 and msg4 as well as to meet the timing requirements defined for an RRC connection, RAN2 asks for input on the expected delay of steps 4, 5 and 6 in figure 2.

Issues #1, 2, and 5 are related to RAN3. In [6] S2-179614 SA2 requested RAN3 to decide whether the “End Indicator” needs to be provided to the eNB or it is preferable to trigger this behaviour via an indication in the S1 INITIAL UE MESSAGE (see. issue #1 and #2). 
From our view, for issue #1, in the case of CP CIoT EPS optimisation (as also stated in SA2 LS [6]) the MME would have a good picture of the data activity (both expected and actual) and would be able to decide/suggest whether the UE should be moved to connected mode. In the following table, we try to analyse the different handling by the MME and eNB w/o “End Indicator”:
	Scenarios
	MME initiates S1 UE context release to indicate that there is no further data (i.e., no “End Indicator”)
	MME sends “End Indicator” to indicate that there is no further data.

	1. No DL data to be transmitted
	MME initiates S1 UE Context Release.

eNB releases the UE via new msg4.
	MME initiates UE context release, or MME initiates Connection Establishment Indication with “End Indicator” and then eNB triggers UE context release.

eNB release the UE via new msg4.

	2. Only one DL NAS PDU to be transmitted


	MME sends DL NAS TRANSPORT message first and then triggers S1 UE Context Release.

eNB shall hold the NAS PDU until receiving the UE CONTEXT RELEASE COMMAND from the MME, and then transmit the PDU to the UE via new msg4 to release the UE. 
	MME sends DL NAS TRANSPORT message with “End Indicator”.

Upon receiving the DL NAS TRANSPORT message with “End Indicator”, the eNB sends the NAS PDU towards the UE via new msg4 immediately.

MME or eNB triggers the S1 UE context release procedure.

	3. Multiple DL NAS PDUs to be transmitted
	MME sends DL NAS TRANSPORT messages one by one.

eNB shall hold the first received DL NAS PDU until receiving the second DL NAS TRANSPORT message, and then decide to establish the RRC connection of the UE.
	MME sends DL NAS TRANSPORT message towards the eNB without “End Indicator”.

eNB establishes the RRC connection of the UE immediately.




The table above shows that the “End Indicator” can help the eNB to make decision on whether to use a new msg4 to release the UE or establish the RRC connection immediately, instead of waiting until reception of a next S1AP message.  Considering the delay and the UE power consumption, it is beneficial to include the the “End Indicator” from MME to the eNB, it is herein needed to remove the “FFS” of “End Indicator” in the baseline CR.
Conclusion 3: “End indicator” from MME can help the eNB to make decision immediately and then reduce delay and UE power consumption.
Proposal 2: introduce the “End Indicator” from MME to the eNB for CP CIoT EPS optimisation (i.e., remove the related “FFS” in the baseline CR).
2.3   MME awareness of EDT
About issue #2 (MME awareness of EDT, see [5] R2-1712077), there seems to be no strong motivation to make the MME be aware of EDT procedure. Further clarification is needed for the motivation and benefit. Note that, although in [7] C1-175072 CT1 expect RAN3/SA2 to decide on issues #1 and #2, they assume that the MME should not need to know whether the UE is using EDT or not.
Proposal 3: further discuss if the MME need to be aware of EDT.
2.4   Latency between Msg3 and Msg4

For issue #5 of [5] R2-1712077, RAN2 asks for input on the expected delay of steps 4, 5 and 6 for the CP CIoT EPS optimization.  
In case End indicator is introduced, upon receiving the End Indicator to indicate that there is no further data to be transmitted, or receiving a message without End indicator, the eNB will trigger msg4 (new msg4 or RRC connection setup) immediately. In case End indicator is not introduced, upon receiving a DL NAS TRANSPORT message, the eNB will hold the DL NAS PDU until receiving a second S1AP message from MME (S1 UE CONTEXT RELEASE COMMAND or DOWNLINK NAS TRANSPORT).
Based on the procedures discussed in section 2.2, the latency between msg3 and msg4 will be:

	
	Do not introduce End indicator
	Introduce End indicator

	no DL PDU
	2 times of S1 signalling delay, e.g. 20ms.
	2 times of S1 signalling delay, e.g. 20ms.

	only one buffered DL PDU
	more than 2 times of S1 signalling delay, e.g. 25ms.
	2 times of S1 signalling delay, e.g. 20ms.

	only one expected DL response PDU
	2 times of backhaul delay (eNB<-->MME<-->SGW<-->PGW<-->Server) + application server processing time
	2 times of backhaul delay (eNB<-->MME<-->SGW<-->PGW<-->Server) + application server processing time

	one buffered DL PDU and one expected DL response PDU
	2 times of backhaul delay (eNB<-->MME<-->SGW<-->PGW<-->Server) + application server processing time
	2 times of S1 signalling delay, e.g. 20ms.

	more than one buffered DL PDUs
	more than 2 times of S1 signalling delay, e.g. 25ms.
	2 times of S1 signalling delay, e.g. 20ms.


After introduction of End Indicator over S1 interface, the latency between msg3 and msg4 will be 2 times of S1 signalling delay, e.g. 20 ms in case there is no DL PDU, or one buffered DL, or more than one buffered DL PDUs to be transmitted. And in case there is only one expected DL response PDU to be transmitted.the latency will be two times of backhaul delay (eNB<-->MME<-->SGW<-->PGW<-->Server) plus + application server processing time.
Proposal 4: reply to RAN2 that the latency between msg3 and msg4 will be 2 times of S1 signalling delay, e.g. 20 ms in case there is no DL PDU, or one buffered DL, or more than one buffered DL PDUs to be transmitted. And the latency will be two times of backhaul delay (eNB<-->MME<-->SGW<-->PGW<-->Server) plus application server processing time in case there is only one expected DL response PDU to be transmitted.
3   Conclusions and Proposals
In this contribution, the Parameters in EDT Msg3, End Indication from MME to eNB, MME awareness of EDT, and Latency between Msg3 and Msg4 were discussed, get the following conclusions and proposals:
· Conclusion 1: the list of parameters asked by RAN2 are not needed to be included in Msg3 for EDT.

· Conclusion 2: if RAN2 confirms SA3 recommendation for UL data in Msg3 for the UP CIoT EPS optimization, RAN3 needs to include 32-bit full MAC-I in X2AP: RETRIEVE UE CONTEXT REQUEST message.

· Conclusion 3: “End indicator” from MME can help the eNB to make decision immediately and then reduce delay and UE power consumption.
Proposal 1: introduce 32-bit full MAC-I in the X2AP: RETRIEVE UE CONTEXT REQUEST message in the RAN3 baseline CR and mark it as pending to RAN2 confirmation.

Proposal 2: introduce the “End Indicator” from MME to the eNB for CP CIoT EPS optimisation (i.e., remove the related “FFS” in the baseline CR).

Proposal 3: further discuss if the MME need to be aware of EDT.
Proposal 4: reply to RAN2 that the latency between msg3 and msg4 will be 2 times of S1 signalling delay, e.g. 20 ms in case there is no DL PDU, or one buffered DL, or more than one buffered DL PDUs to be transmitted. And the latency will be two times of backhaul delay (eNB<-->MME<-->SGW<-->PGW<-->Server) plus application server processing time in case there is only one expected DL response PDU to be transmitted.
The corresponding X2AP change of proposal 1 is provided in [10], it is also proposed to endorse [10] as the X2AP baseline CR for EDT.
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