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Abstract of the contribution: Discuss the random access procedure proposed in solution 3 and the dependence to proposed physical layer proposals in RAN.
Discussion
The Connectionless small data transmission with immediate return to idle proposed in solution 3 is a highly optimized solution for the traffic model defined in 45.820. The procedure is simple and requires only 3 messages plus a L2 acknowledgement of msg3 to setup and send MO data. What is not obvious is the close relation to which physical layer solution RAN1 will select for NB-IoT. 
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Listed below are a few examples of this dependency.
Message 1 in the legacy random access procedure consists of an orthogonal preamble. The preamble is very important in the legacy procedure:
1. The eNB only needs to scan for a limited set (64) of predefined preambles.
2. The eNB use the preamble to estimate the needed timing advance (TA) value for UL synchronization. 

3. The orthogonality of the preambles improves the reliability of the msg1.

Observation 1: The Random Access procedure in solution 3 works differently to Release-12 LTE, since the fundamental functionality with preamble is no longer used.  
RAN1 is currently discussing which physical layer solution to select for NB-IoT. There are strong relations between this selection and the work effort impact on other groups. This was noted in the last RAN2 meeting in Malmö. Many discussions ended up with a comment: “it depends on RAN1 and their selection on physical layer solution.” 
UL synchronization during RACH
LTE needs a well defined sequence to find and estimate the UL timing for the specific UE. The eNB can then provide the correct Timing Advance(TA) value so that all UEs are synchronized to UL timing of the cell. NB-CIoT does not need TA: see specification 45.820 clause 7.3.1.1.

“No timing advance is necessary because the uplink sub-channels are separated in frequency rather than relying on maintaining orthogonality between different users.”
NB-CIoT sends all UL packets (Random access, data and signalling information) in the same physical channel (PUSCH), the packets are identified and timing aligned using pilot symbols.  The pilot symbols are generated by the “Gold sequence generator” with e.g. following input: uplink subcarrier index, the physical cell identifier, and the frame index. This enables a NB-CIoT system to skip the initial step of sending a preamble and immediately send UE_ID.
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The orthogonality of the preamble
LTE uses orthogonal preambles to enhance the reliability of sending and detecting a random access in contention based environment sharing the same time-frequency resource. NB-CIoT does not need orthogonal preambles since they use orthogonal subcarriers. If GUTI is used instead of an orthogonal preamble it will impact performance and reliability in a LTE based solution since different GUTIs are not orthogonal. Hence it is concluded that the random access procedure of solution 3 is targeted at NB-CIoT, but not NB-LTE.
Observation 2: The random access procedure in solution 3 works with NB-CIoT physical layer, but has limitations for legacy based LTE system.
Proposal 1: The strong connection between solution 3 and NB-CIoT should be documented in the evaluation section.
Conclusion
The system impact of changing the random access procedure is not obvious, and should be clarified more. The RAN groups started to discuss the topic in last meeting in Malmö, oct 5-9 2015, but did not reach conclusions. However it is clear that a RAN solution based on LTE will be different from a RAN solution based on NB-CIoT.
The observations and proposal related to the new proposed random access procedure in solution 3 are the following:
Observation 1: The Random Access procedure in solution 3 works differently to Release-12 LTE, since the fundamental functionality with preamble is no longer used.  
Observation 2: The random access procedure in solution 3 works with NB-CIoT physical layer, but has limitations for legacy based LTE system.

Proposal 1: The strong connection between solution 3 and NB-CIoT should be documented in the evaluation section.

Proposal

It is proposed capture in TR 23.720 the text. 
>>>Start Changes<<<
6.3.3
Solution Evaluation

This solution has got the following advantages:

1. Highly optimized solution for the traffic model defined in 45.820.
2. Highly optimized for physical layer solution NB-CIoT proposed in 45.820 section 7.3
This solution has got the following disadvantages:

1. Strong relationship with the physical layer solution NB-CIoT proposed in 45.820 section 7.3

2. Due to strong relationship with NB-CIoT it is not clear if this CN solution can be used for other 3GPP based MTC solutions that also could benefit from a more efficient core network.

>>>End of Changes<<<
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