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1 Introduction

According to Study Item Description (SID) on small data transmission enhancements for UMTS, RAN1 #81 is the last meeting with time units allocated for this study [1]. From RAN1 #78bis to the present, the TSG RAN WG1 has been capturing their most relevant investigations in the Technical Report 25.705 [2]. 

Now that the Study Item phase came to the end, this contribution is intended to provide the conclusions for the study item on small data transmission enhancements for UMTS.
2 Text Proposal
---------------------------------------------------------------- Text start ------------------------------------------------------------------
8 Conclusions
8.1 TSG RAN WG1

In RAN1 #78bis, the TSG RAN WG1 initiated the discussions on the Study Item on small data transmission enhancements for UMTS. From the initial discussions the TSG RAN WG1 determined the fundamental characteristics of small data transmissions to be targeted in this study (see section 5), as well as a reference scenario, methodology and metrics intended to be used for performing coverage evaluations (see section 6.1). Since then, the TSG RAN WG1 mainly focused the work on performing investigations for coverage improvements since several physical channels would be involved. So, several physical channels were subject to coverage evaluations in order to identify potential bottle necks (see section 6.1.2). In RAN1 #79, the TSG RAN WG1 concluded that the PRACH preamble, the PRACH message, the EUL, and the PCH over the S-CCPCH are the physical channels more limited in coverage among the ones that were evaluated during this SI. 
So, and mainly due that the physical channels identified as bottlenecks are different in nature, from RAN1 #80 to RAN1 #81 the TSG RAN WG1 focused most of its efforts and investigations on finding potential solutions for improving the coverage of those channels. So, the TSG RAN WG1 has considered the following candidates for enhancing the coverage of the bottleneck channels.
· PRACH Preamble:

· Preamble Repetition in Adjacent Access Slots: A number of identical PRACH preambles are transmitted consecutively in a set of adjacent access slots by using deterministic preamble signature. See solution 2 in the section 6.1.3.5.1 of the Technical Report.
· Preamble Repetition preserving the Legacy Timing: A number of identical PRACH preambles are transmitted at every access slot according to the legacy periodicity Ƭp-p by using deterministic preamble signature. See solution 3 in the section 6.1.3.5.1 of the Technical Report. 
· PRACH Optimization: In the 3GPP TS 25.331 [X], there is an equation that is used to set the initial power of the PRACH preamble. During this study, two potential variants to that equation have been proposed: 
· Second Constant value: According to this proposal, allowing the UE to use a second “Constant Value” might bring benefits. Rules to select a particular “Constant Value” could be based on either device type or traffic class, or amount of the UL buffer size, or even use a combination of the aforementioned approaches. See section 6.1.3.5.3.1 in the Technical Report for further details.
· New Delta value: A new “Delta Value” is proposed to be added to the PRACH preamble initial power formula in order to distribute the total required power among the number of repetitions intended to be used. See the second half of section 6.1.4 in the Technical Report for further details.
· PRACH Message: 

· Message Repetition using the same redundancy version: The PRACH message is repeated in a number of consecutive TTIs after channel coding. See section 6.1.3.6 in the Technical Report for further details.
· Message Repetition using different redundancy versions: The PRACH message is repeated in a number of consecutive TTIs during the channel coding aiming at using a different redundancy version per repetition. See section 6.1.3.6 in the Technical Report for further details.
· PCH: 

· Paging Message Repetitions with/without Power Boosting: The Paging Message is repeated a number of occasions according to the DRX paging cycle with or without boosting the power of the paging attempts. Boosting the power of the paging attempts reduce the amount of repetitions to be performed for successfully delivering the paging message. See section 6.1.3.8.2 in the Technical Report for further details.
· Smaller PCH Transport Block Size: A smaller transport block size is proposed to be used for addressing coverage limited UEs only, which results in a significantly lower required Ec/Ior that for a fixed power translates into coverage gains. See section 6.1.3.8.1 in the Technical Report for further details. 
· EUL: 

· Repetition on Consecutive TTIs (DPCCH, E-DPCCH, and E-DPDCH transmitted simultaneously): The control information and data carried on the E-DPCCH and E-DPDCH respectively will be transmitted on consecutive TTIs for each HARQ process and the Node B will decode the combined data and transmit feedback information (ACK/NACK) after receiving all the data. See section 6.1.3.7.2 in the Technical Report for further details.
· TDM solution for EUL coverage enhancements: For SDT service, the control channel consumes significant portion of total transmission power. If the power consumption of control channel is reduced in each repetition, more available power can be used in each repetition/transmission. Two TDM solutions have been envisioned:
· Different repetition number for E-DPDCH and E-DPCCH: E-DPDCH and E-DPCCH can be started simultaneously but E-DPCCH can be finished earlier than E-DPDCH.
· Repetition with TDM for E-DPDCH and E-DPCCH: E-DPCCH and E-DPDCHs are transmitted in Time Multiplexed way, and the repetition number for E-DPCCH and E-DPDCH can be different.
See section 6.1.3.7.3 in the Technical Report for further details.
Time-multiplexed E-DPCCH/E-DPDCH operation: This operation can be seen as an one at time power allocation scheme, where all power is allocated to the control channels in the first transmission and to data channels (and pilots) in the next transmission(s).The main idea of this scheme is that for each HARQ process, the E-DPCCH is first transmitted in one subframe, followed by the corresponding E-DPDCH in the next subframe(s) associated with the HARQ process. See section 6.1.3.7.4 in the Technical Report for further details.
· Reduced E-DPCCH solution (TDM using NDI on E-DPCCH):
· E-DPCCH transmitted only with the first transmission attempt. E-DPCCH content could be reduced to New Data Indication only.
· E-DPCCH transmitted one HARQ RTT before the first transmission attempt, while E-DPDCH is DTXed. E-DPCCH content could be reduced to New Data Indication only.
Ways of handling the selection on the number of repetitions to be used by the coverage enhancement solutions relying on a coverage class based or rule based approach have also been discussed during the SI, further details can be found in Section 6.1.4.

On the other hand, the TSG RAN WG1 also discussed potential L1 signalling optimization solutions, which are listed below.
· Reduced control information field conveyed on DPCCH: According to this proposal, in the case of small data transmissions the RSN and the happy bit won’t be required to be transmitted. Therefore the control information carried on the E-DPCCH could be reduced and conveyed by a new DPCCH structure.
· E-DPCCH less: This proposal assumes that the Node B will be able to deduce the ETFCI chosen by the small data transmission devices if neither buffer nor power limitation exists in the uplink transmission. Since the RSN and the happy bit won’t be required to be transmitted, according to this proposal the E-DPCCH channel can be muted in the initial E-DPDCH transmission only. For the E-DPDCH retransmissions, E-DPCCH is transmitted. For retransmissions, the E-DPCCH is transmitted as in legacy UMTS, updating the RSN field from the first retransmission with RSN=1..
See section 6.2.1.1 in the Technical Report for further details. 
According to the SID [x], the priority of the coverage extension for small data transmission for UMTS is to balance the link budget of different channels and signals. Table 2 lists the coverage improvements in dB and it shows that some of the channels can balance the MCL of different channels. For example, in PA 1Hz channel the gains of the PRACH preamble channel has the range of 4~ 11dB, which allows balancing the MCL of the PRACH preamble channel with the MCL of P-CCPCH being the channel with the best coverage with a limited repetition number and coherent accumulation of preambles. For coverage improvements for EUL channels, several solutions have been identified although the achievable gains need to be further investigated.
In addition to the potential coverage enhancements shown in Table X1, it is important to mention that the coverage can be extended beyond those numbers for some of the proposed solutions, especially for those ones related with performing repetitions; nonetheless the main price to be paid has to do with a significant repercussion in latency, power utilization, cost in capacity, and produced interference. The proposed solutions shall prioritize (i.e., within their functionalities) coverage enhancements that can be achievable with a reasonable level of complexity in several dimensions (standard impacts, cost, legacy compatibility, etc), allowing the bottle neck channels to get balanced (but not strictly equal) to the non-bottle physical channels. Therefore the proposed solutions shall consider a moderate set up and operation (e.g., a moderate number of repetitions).
The L1 signalling optimizations for E-DPCCH less solution have been evaluated for a specific set of simulation assumptions and gain in capacity has been observed. 
In general, the solutions to be standardized requiring repetitions should be designed with a limited number of repetitions and shall be based on their technical merits (proven gains), and shall prioritize that the enhancements can be achievable with a reasonable level of complexity, standard impacts, cost, and UE/Network requirements.

--------------------------------------------------------------- Text end ------------------------------------------------------------------
3 Proposal
Upon reviewing the content of this Text Proposal, it is proposed:
Proposal: Agree on the text proposal presented in this document and capture its content on the TR for the study on Small Data Transmission Enhancements for UMTS
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