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1 Introduction
The following SA2 solutions for SDDTE are expected to have a minor or major impact on connection establishment, according to TR23.887 v0.9.0.
· Solution 1a: Signalling reduction by RRC message combining
· Solution 2a: RRC connection without U-plane radio bearer establishment
· Solution 2b: Downlink small data transfer using RRC message
· Solution 3a: Small data fast path (with reference to section 5.1.1.3.6.2 in TR 23.887 v0.9.0)

In this document, we discuss expected impacts on connection establishment. Some impacts are common to those solutions. Note that all texts in this document are based on those solutions only.
2 Discussion
2.1 Impact on Paging
For MT case, MME will page a UE by sending paging to multiple eNBs in TA. The MME should include ‘small data flag’ in paging. Then, eNB should include ‘small data flag’ in paging to UE. The small data flag in paging will inform eNB/UE that the corresponding connection establishment should be based on ‘small data transmission’ feature. To our understanding, solution 1a, 2a and 3a have the same impact on paging in this way. Note that it is expected that MME determines use of SDDTE feature in this sense.
Observation 1: Solution 1a, 2a and 3a have the same minor impact on paging with ‘small data flag’.
In addition to ‘small data flag’ in paging, solution 2b requires MME to send small data to multiple eNBs in TA. Then, those eNBs should buffer small data until they send it to UE e.g. via a connection setup message.
Observation 2: Solution 2b has additional impact on eNB implementation due to buffering small data, in addition to ‘small data flag’ in paging.
2.2 Impact on RRC Connection Request
For MT case, it is expected that UE will decide to use SDDTE feature upon reception of paging indicating ‘small data flag’. Thus, MME makes decision on this. For MO case, we expect that the NAS layer of UE determines using SDDTE feature e.g. for each RRC connection establishment. MME could inform UE about how UE should determine using SDDTE feature. 
Observation 3: It seems to be up to NAS when UE/eNB initiate SDDTE feature for each RRC connection establishment.
For MT case, upon initiation of RRC connection establishment, it is a question which Establishment Cause UE should set. To our understanding, we have the following options:
· MT access
· MO signaling

· New cause

Regarding MO signaling, we wonder if UE needs to indicate MO signaling for this case, because small data may be considered as user traffic, rather than signaling, even if we decide to carry those data on SRB. If UE sets MO signaling in this way, it may be not fair for UEs accessing with ‘MO data’, particularly in congestion, considering separated barring info for MO signaling and MO data in SIB2. It is not clear whether or not small data is more important than normal data in congestion. If small data is delay-tolerant, someone could say that normal MO data such as voice is more important than small data.
Accordingly, it would be preferred that UE sets ‘MT access’ in establishment cause for SDDTE, as usual. eNB could mostly know whether or not this UE responds to ‘small data flag’ in paging, by checking UE identity in RRC connection request. If it is the case, we would not have impact on access class barring. Regarding new cause, we wonder if we really need new cause for this case. We think that the existing cause could be used.
Observation 4: When UE responds to ‘small data flag’ in paging, it is preferred that UE sets ‘MT access’ in Establishment Cause of RRC Connection Request message. If it is the case, there is no impact on RRC Connection Request and ACB in solution 2a, 2b and 3a for MT case. Otherwise, there may be impact on RRC Connection Request and ACB in those solutions for MT case.
For MO case, upon initiation of RRC connection establishment, UE should inform eNB that this connection request uses SDDTE feature. In solution 1, 2 and 3, UE should signal ‘small data indicator’ to eNB in the RRC connection request. We may have the following alternatives for including ‘small data indicator’:

· Alternative a: ‘small data indicator’ in Establishment Cause of RRC Connection Request message
· Alternative b: ‘small data indicator’ in a new IE of RRC Connection Request message

· Alternative c: ‘small data indicator’ as a new group of random preambles
The benefit of Alt-a is no introduction of additional overhead in the message, if valuable spare bits in Establishment Cause can be used for this purpose. Alt-a may work for both E-UTRAN and UTRAN in solution 2 and 3. 
Alt-b may also work for both E-UTRAN and UTRAN. However, we may need to ask RAN1 whether or not we can increase size of a message 3 at least by 1 bit for E-UTRAN. 
Alt-c could work for both E-UTRAN and UTRAN. However, we will need more effort to specify random access e.g. with a new group of random access preambles. For Alt-c, RAN1 should be involved in this study, then. 
Note that solution 1 would work only with Alt-c. Solution 1 cannot use Alt-a and Alt-b, because eNB should already know SDDTE feature before receiving RRC Connection Request message.
Observation 5: Solution 2a, 2b and 3a have the same minor impact on RRC Connection Request message for MO case.
Observation 6: Solution 1a has some impact on random access mechanism to send RRC Connection Request, and requires more effort than the other solutions, from RAN1/2 perspective. 
2.3 Impact on RRC Connection Setup
For MO case, even if UE indicates ‘small data indicator’ in RRC connection request, eNB may be unable to accept use of SDDTE feature e.g. because eNB does not support SDDTE. It means that eNB needs to confirm use of SDDTE feature in RRC Connection Setup. For instance, in solution 2a, eNB could include ‘small data indicator’ in RRC Connection Setup for this purpose. 
For MT case, this confirmation may be not so needed in RRC Connection Setup, if eNB already indicated ‘small data flag’ in paging.
In addition, depending on solution, the RRC connection setup message will accommodate various information elements, as proposed in SA2 TR. 
In summary, we expect the following new information in RRC Connection Setup message for each solution:

· Solution 1a: AS SMC, DRB setup and measurement configuration
· Solution 2a: Small data indicator
· Solution 2b: Small data (for MT case only)
· Solution 3a: Small data indicator (and indication of using default DRB)
For solution 1a, we need additional effort to include many IEs into RRC Connection Setup and to specify UE behavior in RRC.
For solution 2b, if small data size is large, small data could not be carried in RRC Connection Setup message. Thus, it is expected that eNB will use another RRC message on SRB1 to carry small data after RRC Connection Setup.
For solution 3a, if IP packet is carried on DRB, we need additional effort to define default DRB and to specify UE behavior in RRC for configuration of default DRB during connection establishment.
Accordingly, we think that solution 1a, 2b and 3a have some impact on RRC Connection Setup, but solution 2a has only a minor impact.
Observation 7: solution 1a, 2b and 3a have some impact on RRC Connection Setup, but solution 2a has only a minor impact.
2.4 Impact on RRC Connection Setup Complete
Depending on a solution, the RRC connection setup complete message on SRB1 will accommodate various information elements, as proposed in SA2 TR. All solutions are expected to have some impact on this message.
In summary, we expect the following new information in RRC Connection Setup Complete message for each solution:

· Solution 1a: SMC response, DRB establishment ACK, and Measurement configuration ACK
· Solution 2a: KSI, EPS bearer ID, and IP packet
· Solution 2b: ACK of small data (for MT case only)

· Solution 3a: SGW bearer resource ID and IP packet (for carrying IP packet on SRB)
We think that those solutions all have impact on this message.
Observation 8: solution 1a, 2a, 2b and 3a have some impact on RRC Connection Setup Complete message. 
3 Conclusion

In summary, we think that solution 1a, 2a, 2b and 3a have a minor or major impact on connection establishment, compared to the other solutions. Finally, we provide the following observations for evaluation of solution 1a, 2a, 2b and 3a and for down-selection:
Observation 1: Solution 1a, 2a and 3a have the same minor impact on paging with ‘small data flag’.

Observation 2: Solution 2b has additional impact on eNB implementation due to buffering small data, in addition to ‘small data flag’ in paging.

Observation 3: It seems to be up to NAS when UE/eNB initiate SDDTE feature for each RRC connection establishment.

Observation 4: When UE responds to ‘small data flag’ in paging, it is preferred that UE sets ‘MT access’ in Establishment Cause of RRC Connection Request message. If it is the case, there is no impact on RRC Connection Request and ACB in solution 2a, 2b and 3a for MT case. Otherwise, there may be impact on RRC Connection Request and ACB in those solutions for MT case.

Observation 5: Solution 2a, 2b and 3a have the same minor impact on RRC Connection Request message for MO case.

Observation 6: Solution 1a has some impact on random access mechanism to send RRC Connection Request, and requires more effort than the other solutions, from RAN1/2 perspective. 

Observation 7: solution 1a, 2b and 3a have some impact on RRC Connection Setup, but solution 2a has only a minor impact.

Observation 8: solution 1a, 2a, 2b and 3a have some impact on RRC Connection Setup Complete message.
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