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Introduction
In NB-IoT, the UE monitors the Type2-NPDCCH common search space during initial access. From the current specification, it is not clear whether the UE needs to keep monitoring the Type2 CSS until reception of RRC Connection Setup (which includes configuration of USS), or just until reception of contention resolution (which implicitly implies that contention resolution and RRC Connection setup have to be sent over the same PDSCH).

Background and description of problem
eMTC and NB-IoT follow similar principles of search space usage during initial access / after RRC reconfiguration. For eMTC, the following paragraph is included in TS 36.213:

Until BL/CE UE receives higher layer configuration of MPDCCH UE-specific search space, the BL/CE UE monitors MPDCCH according to the same configuration of MPDCCH search space and Narrowband as that for MPDCCH scheduling Msg4.
This indicates that eMTC supports “early contention resolution”, i.e., transmission of contention resolution in a PDSCH (without needing to wait for NAS reply) and RRC Connection Setup in a follow-up PDSCH. This is also in line with the behavior in legacy LTE.

There is no clarification in this sense in NB-IoT, so the UE behavior and expectation from the base station is not clear when transmitting early contention resolution. The current specification is ambiguous on which one of the following two behaviors is the correct one:
1) If the UE receives msg4 with contention resolution but no RRC Connection Setup (and the UE does not have an ongoing RRC Connection), the UE keeps monitoring the Type2-CSS for reception or RRC Connection Setup
2) The UE can assume that contention resolution always includes RRC Connection Setup (for initial access)

The main advantage of early contention resolution is that it allows for more time at the eNB to obtain the UE radio capabilities from the MME (the contention resolution timer may expire if the eNB needs to wait for this information to send in msg4). This is captured in TS 36.300 as follows:

4)	Contention Resolution on DL:
-	Early contention resolution shall be used i.e. eNB does not wait for NAS reply before resolving contention;
Note that there is no exception to this rule regarding NB-IoT, which implies that early contention resolution shall be supported for NB-IoT.



Observation: Early contention resolution allows for relaxed timing requirements to obtain the UE Radio Capabilities from the MME.



1.1. Specification impact of both options
For the two behaviors depicted above, it is necessary to modify the specification regardless of the outcome:
1) For “early contention resolution”, we need to include a sentence in the specification that clarifies that the UE keeps monitoring CSS until reception of RRC Connection setup.
2) For “no early contention resolution”, we need to clarify that the UEs without a C-RNTI are not expected to receive contention resolution without RRC Connection setup. Also, we need to remove the option of “Early contention resolution” in TS 36.300.

Given that early contention resolution is supported to account for possible delays between eNB and MME, not supporting it may result in dropped connections due to expiration of timers. 

Proposal: RAN1 to clarify that UE is required to monitor Type2-CSS until reception of RRC Connection Setup.

Summary of proposals
Observation: Early contention resolution allows for relaxed timing requirements to obtain the UE Radio Capabilities from the MME.

Proposal: RAN1 to clarify that UE is required to monitor Type2-CSS until reception of RRC Connection Setup.
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