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1
Introduction
Discussions in the Rel-13 eMTC Work Item [1] regarding continuous uplink transmissions have spanned a number of documents and intermediate decisions in [2], [3], and [4].  Below is a summary of the final agreements in each working group.
In RAN1 [5]:

· UL compensation gaps are defined similar to Rel-13 NB-IoT for HD-FDD eMTC UEs by a gap period (X ms) and gap length (Y ms).

· The gaps are defined at least for PUSCH and possibly (to be decided by RAN4) PRACH

· From RAN1 perspective, it may be beneficial to align the values of X and Y with the maximum frequency hopping granularity

· The UEs that don’t need UL compensation gaps shall be enabled to operate without UL compensation gaps implementation.

· 1 bit in the capability report of the UE is used to indicate that the UE needs UL gaps.

· From RAN1 point of view, it is beneficial if the bit can also be provided as early as possible, e.g. in Msg3 or Msg5

· UL compensation gaps are used for at least for Msg3 and possibly for PRACH (if gaps are supported for PRACH) during initial access regardless of the UE capability if the corresponding transmission duration exceeds X ms.

· For PRACH (if gaps are supported for PRACH), use of UL gaps may depend not only on X but also on PRACH configuration – to be determined by RAN4

· During the UL gap durations, the corresponding PUSCH and PRACH (if gaps are supported for PRACH) transmissions are dropped.

· Send an LS response to RAN4 and RAN2 (and cc to RAN) informing them of the above and requesting:

· RAN4 to determine the values of X and Y for eMTC UEs considering worst case coverage and whether UL compensation gaps are needed for PRACH transmissions and if so, whether the use of UL compensation gaps depends also on PRACH configurations;

· RAN2 to provide signaling support for the above capability signaling

In RAN2 [7]:
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-
Huawei thinks there is still ongoing work in RAN1/4 and suggest to postpone until next meeting.

-
Ericsson think what RAN4 is looking at whether the same applies for PRACH and that is a separate case. 

-
Huawei also think RAN1 might make further changes based on feedback from RAN4.

-
Qualcomm wonder if we need to decide as which point the UE starts to create gaps. Ericsson understand it is only required above a certain number of repetitions and RAN4 will work on further details. E

-
Ericsson also understand that during random access will not be affected. Qualcomm understand that even during random access the UE needs to generate gaps.

-
LG wonder if any UE MAC behaviour needs to be specified during a gap. 

=>
Offline discussion to check with RAN1/4 colleagues before concluding whether to agree the CR this meeting or defer a meeting (Ericsson)

-
Update from offline: RAN4 will check whether gaps are required for the PRACH but it is clear from RAN1 that it is required for other cases.

-
Huawei understand that RAN4 is still studying the details and think it may still be concluded that it is not needed. RAN1 is also waiting for RAN4. Ericsson agree but it is only for the PRACH case but for the unicast case we already have agreement in RAN1 and so we need it in msg 3 or msg 5.

-
Intel understand that RAN4 are still discussing but share the view that we will most likely need something in msg 3/5.

=>
Offline for more discussion and checking with RAN1/4

-
Update from offline: RAN4 are still discussing the PRACH part. 

=>
Postponed to next meeting
In RAN4 [8]:

RAN4 has discussed frequency synchronization during continuous transmissions by HD-FDD eMTC UEs and has concluded the following:

1. Frequency error requirement for Cat-M1 UE is relaxed to 0.2 ppm for f<1 GHz

2. For UEs that need uplink compensation gaps (UCG) the gap period (X) is 256 ms and gap length (Y) is 40 ms

3. The UEs that don’t need UCG shall be enabled to operate without UCG implementation

4. UCG is not needed for any PRACH configuration

RAN4 respectfully asks RAN1 and RAN2 to take this information into account.
Given that the RAN4 decision on the UCG parameters was finalized on the last day of the working group meeting (RAN4 #80), the RAN1 and RAN2 working groups did not have sufficient time to implement all aspects related to UCG as CRs.  In an effort to finalize the core specification from the point of view of UCG implementation during the RAN #73 Plenary cycle, company CRs on UCG aspects for RAN1, RAN2, and RAN4 specifications were provided directly to the RAN #73 meeting.  The CR to 36.133 on transmit timing for category M1 in [9] was approved.

This paper provides a summary of the changes for information and also motivates the need to agree a mirror CR to Rel-14 in [10] with the same content as [9].
2
Discussion
In Version 13.4.0 of TS 36.133 [11] the transmit timing requirements for Category M1 were mixed with the legacy LTE requirements in the same clause.  Further, the following sentence on timing adjustment was not clear for Category M1:

When the transmission timing error between the UE and the reference timing exceeds +/-Te, the UE is required to adjust its timing to within +/-Te.
The following issues were necessary to resolve:

1. This sentence is stand-alone and is not qualified with conditions.  It can be misunderstood to mean that a UE that is configured for RL>1 also has to autonomously adjust timing in order to meet this requirement.

2. It is not clear how a condition of transmission timing error exceeding +/- Te can actually happen.  Requirements state that the UE must conform to the timing error in its transmissions.

The transmit timing CR introduced a new clause for Category M1 transmit timing requirements and has three main components:

1.    Requirement for initial transmission (and the definition of “initial transmission”)

2.    Requirement for transmissions when repetition levels are not defined or when RL=1

3.    Rules for adjusting timing

Since only the Rel-13 CR was approved during RAN #73, the supporting companies have prepared a Category A CR with the same content to this meeting in [10].
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