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1 Introduction

In this contribution we address open issues for time and frequency relationships for Rel-13 low complexity (LC) and coverage enhanced (CE) UEs [1]. For information on earlier RAN1 agreements, refer to [2]

 REF _Ref434603471 \r \h 
 \* MERGEFORMAT [3].

2 Uplink retuning gaps
How is the retuning gap defined for the case when UE retunes from one UL narrowband to another UL narrowband?

It makes sense that the retuning is primarily performed in the last symbol of a subframe so that the SRS field in the short formats can be exploited as a retuning gap.
· Option A: Last two SC-FDMA symbols of the earlier subframe 

· Option B: Last SC-FDMA symbol of the earlier subframe + first SC-FDMA symbol of the later subframe
The following four cases need to be analyzed separately:
1. Retuning from one PUSCH narrowband to another PUSCH narrowband: We currently have no strong preference between Option A and B but we will try to evaluate the impact of truncation before RAN1#83.
2. Retuning from one PUCCH narrowband to another PUCCH narrowband: We currently have no strong preference between Option A and B but we will try to evaluate the impact of truncation before RAN1#83.
3. Retuning from one PUCCH narrowband to a PUSCH narrowband: In this case we prefer Option B since the performance impact of PUCCH truncation is expected to be larger than the performance impact of PUSCH truncation.
4. Retuning from one PUSCH narrowband to a PUCCH narrowband: In this case we prefer Option A since the performance impact of PUCCH truncation is expected to be larger than the performance impact of PUSCH truncation.
Proposal:
· Decide between the following two options for how the UE creates a guard period in case of retuning between two PUSCH narrowbands or between two PUCCH narrowbands:

· Option A: Last two SC-FDMA symbols of the earlier subframe 

· Option B: Last SC-FDMA symbol of the earlier subframe + first SC-FDMA symbol of the later subframe
· In case of retuning from one PUCCH narrowband to a PUSCH narrowband, the UE creates a guard period in the last SC-FDMA symbol of the earlier subframe and the first SC-FDMA symbol of the later subframe.
· In case of retuning from one PUSCH narrowband to a PUCCH narrowband, the UE creates a guard period in the last two SC-FDMA symbols of the earlier subframe.

3 Valid subframes
Should an M-PDCCH/PDSCH transmission be dropped (i.e., not postponed) by eNB when it collides with PRS transmission in a subframe?
In our view, an M-PDCCH/PDSCH transmission should be dropped when it collides with PRS transmission. Note that PRS is transmitted relatively infrequently (at the most every 160 ms) and not necessarily in the entire system bandwidth.
Proposal:
· M-PDCCH/PDSCH transmission is dropped when it collides with PRS transmission.
How should invalid subframes due to MBSFN subframes be indicated?
Identified options:

· Option A: Full MBSFN configuration is provided in SIB1bis including ‘radioframeAllocationPeriod’ and ‘radioframeAllocationOffset’.

· Option B: Partial signaling of MBSFN configuration in SIB1bis with full configuration is provided in later SIBs.
It is desired to keep SIB1bis small. Therefore we prefer to signal only a subset of the available subframes in SIB1bis and provide the full configuration in later SIBs.

Proposal:

· MBSFN configuration is only partially signalled in SIB1bis and the full MBSFN configuration can be provided in later SIBs.
What should be the bitmap length for the RRC parameter ‘Valid subframes for FDD DL or TDD transmission’ in SIB1bis (and how is it related to the MBSFN configuration parameters)?

The value range in the RRC parameter list in [4] was left as “[6 or 10 or 24 or 40] bits”.
Proposal:

· Make a conservative indication of valid subframes in SIB1bis using 6 bits and provide more detailed information in later SIBs.
Should the first PUSCH/PUCCH subframe count as a ‘repetition’?

RAN1 has agreed for PUSCH/PUCCH repetition that when a repetition would collide with an invalid UL subframe it is postponed to the next available UL subframe. The question is whether this also holds for the first PUSCH/PUCCH subframe, i.e. whether the first subframe is also counted as a ‘repetition’ in this context. In our view, this is indeed the case, so when the first subframe (followed by repetitions) collides with an invalid UL subframe, it is postponed to the next available UL subframe.
Proposal:

· When the first subframe (followed by repetitions) collides with an invalid UL subframe, it is postponed to the next available UL subframe.
4 Measurement gaps
Can it be confirmed that using the current gap pattern is feasible for both normal and enhanced coverage?

From the RAN4 LS in R1-156553:
RAN4 has discussed how to define the intra-frequency cell detection performance requirement for narrow band operation of LC UE, considering that the UE’s RF may be tuned the sub-band block other than the central 6-PRB where PSS/SSS of intra-frequency neighbor cells are transmitted.   

During the discussion, RAN4 has identified need to use network configured measurement gaps for intra-frequency cell identification and/or measurements, and assuming current gap pattern as defined in section 8.1.2.1 of 36.133 can be re-used. 

RAN4 respectfully asks RAN1 to evaluate the impacts of using current gap pattern for intra-frequency cell identification and/or measurements, and to confirm if using the current gap pattern is feasible for both normal and enhanced coverage.

Information about measurement gaps can be found in TS 36.133 and TS 36.321. The gaps today are of length 6 subframes with periodicity 40 ms or 80 ms. From RAN1 perspective, measurement gaps have been discussed and it has already been agreed that the affected subframes are to be treated as unavailable subframes, and this is no different from what has to be handled in existing system. Therefore it can be confirmed that using the current gap pattern is feasible for both normal and enhanced coverage.
Proposal:

· Confirm to RAN4 that using the current gap pattern is feasible for both normal and enhanced coverage.
5 Starting OFDM symbol

Should Rel-13 LC/CE UEs have a defined interpretation of ‘Starting OFDM symbol’ = 0?

Assuming that ‘Starting OFDM symbol’ = 0 is not used in Rel-13, it can be considered a reserved value for potential use in future releases. However, if a future release network sets the parameter to 0, there is a risk that Rel-13 LC/CE UEs will not operate properly. In order to be proactive and as a good engineering principle, a default behavior can be defined for Rel-13 LC/CE UEs when they are signaled the value 0.

· Option A: Rel-13 LC/CE UE interprets ‘Starting OFDM symbol’ = 0 as ‘Starting OFDM symbol’ = 1 if N_DL^RB>10 and as ‘Starting OFDM symbol’ = 2 if N_DL^RB ≤ 10, in order to allow the reserved value 0 to be signaled for some purpose in a future release without breaking the Rel-13 LC/CE UE support.

· Option B: Rel-13 LC/CE UE has no defined behavior for ‘Starting OFDM symbol’ = 0. This is in line with the RRC parameter list in [4] but it has the consequence that Rel-13 LC/CE UE behavior is not defined if the reserved value ‘Starting OFDM symbol’ = 0 is signaled in a future release.

Proposal:
· Rel-13 LC/CE UE interprets ‘Starting OFDM symbol’ = 0 as ‘Starting OFDM symbol’ = 1 if N_DL^RB>10 and as ‘Starting OFDM symbol’ = 2 if N_DL^RB ≤ 10.
6 Time offsets between physical channels

PUSCH starts in subframe n+k, where n is the subframe where the repetitions of the M-PDCCH transmission ends. What is the value of k (assuming subframe n+k is a valid UL subframe)?

Proposal:
· PUSCH starts in subframe n+4 where n is the subframe where the repetitions of the M-PDCCH transmission ends (assuming subframe n+k is a valid UL subframe).
If a PDSCH transmission ends in subframe n as indicated by the corresponding M-PDCCH, PUCCH carrying HARQ-ACK starts in subframe n+k. What is the value of k (assuming subframe n+k is a valid UL subframe)?

Proposal:

· PUCCH carrying HARQ-ACK starts in subframe n+4 where n is the subframe where the repetitions of the PDSCH transmission ends (assuming subframe n+k is a valid UL subframe).
7 Conclusions

In this contribution we address open issues for time and frequency relationships for LC/CE UEs. 

Proposals on uplink retuning gaps:
1. Decide between the following two options for how the UE creates a guard period in case of retuning between two PUSCH narrowbands or between two PUCCH narrowbands:

a. Option A: Last two SC-FDMA symbols of the earlier subframe 

b. Option B: Last SC-FDMA symbol of the earlier subframe + first SC-FDMA symbol of the later subframe

2. In case of retuning from one PUCCH narrowband to a PUSCH narrowband, the UE creates a guard period in the last SC-FDMA symbol of the earlier subframe and the first SC-FDMA symbol of the later subframe.

3. In case of retuning from one PUSCH narrowband to a PUCCH narrowband, the UE creates a guard period in the last two SC-FDMA symbols of the earlier subframe.

Proposals on valid subframes:

4. M-PDCCH/PDSCH transmission is dropped when it collides with PRS transmission.

5. MBSFN configuration is only partially signalled in SIB1bis and the full MBSFN configuration can be provided in later SIBs.

6. Make a conservative indication of valid subframes in SIB1bis using 6 bits and provide more detailed information in later SIBs.

7. When the first subframe (followed by repetitions) collides with an invalid UL subframe, it is postponed to the next available UL subframe.
Proposal on measurement gaps:
8. Confirm to RAN4 that using the current gap pattern is feasible for both normal and enhanced coverage.
Proposal on starting OFDM symbol:
9. Rel-13 LC/CE UE interprets ‘Starting OFDM symbol’ = 0 as ‘Starting OFDM symbol’ = 1 if N_DL^RB>10 and as ‘Starting OFDM symbol’ = 2 if N_DL^RB ≤ 10.
Proposals on time offsets between physical channels:
10. PUSCH starts in subframe n+4 where n is the subframe where the repetitions of the M-PDCCH transmission ends (assuming subframe n+k is a valid UL subframe).

11. PUCCH carrying HARQ-ACK starts in subframe n+4 where n is the subframe where the repetitions of the PDSCH transmission ends (assuming subframe n+k is a valid UL subframe).
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