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1 Introduction

This contribution summarizes the informal email discussion on issues related to time and frequency relationships for Rel-13 low-cost / coverage-enhancement UEs.
2 Discussion
2.1 Question 1: Uplink retuning gaps
Question 1-1: How is the retuning gap defined for the case when UE retunes from one PUSCH narrowband to another PUSCH narrowband?

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
Option C: Guard subframe (please discuss the potential impacts of this on when retuning can be used)

	Company
	Comments

	Ericsson
	We prefer Option A or B. We currently have no strong preference between Options A and B but we will try to evaluate the impact of truncation before RAN1#83.

	Samsung
	Option B. Last SC-FDMA symbol can be aligned with SRS. First SC-FDMA symbol can serve to minimize puncturing losses. Keep same puncturing pattern for all UL channel scenarios.

	DOCOMO
	· Fine with both options. But we prefer to use unified solution for all the UL retuning gaps

	Sony
	If there are unscheduled subframes, i.e. gaps between two (different) PUSCH transmission then the retuning should be performed in those gaps, i.e. Option A.  Otherwise either Option A or B is ok.

	Nokia
	We prefer Option B

	InterDigital
	We are ok with either Option A or B but one option for all UE retuning gaps (similar to DCM).

	Panasonic
	From PUSCH perspective, it does not matter which symbols are to be punctured, but we propose to use Option A considering the commonality with PUCCH for the case of the collision among PUCCH for ACK/NACK and PUSCH.

	Intel
	OK with Option B. Given that we are primarily relying on puncturing based solutions, we don’t see a compelling need to define exactly same behavior for all retuning gaps.

	LG
	Our general thinking is that more OFDM symbols from the lower priority channel can be punctured (e.g., SRS < SPS PUSCH  < PUSCH < HARQ-ACK PUCCH). In case of the same channel, it would be good to take Option 2 to allow two different PUCCH/PUSCH scheduled back-to-back in different narrowbands.

	ALU
	Option B.

	ZTE
	Last SC-FDMA symbol can be aligned with SRS. In addition, the impact on PUSCH transmission in each subframe (i.e., earlier and later subframes) can be minimized by puncturing one OFDM symbol in each subframe. So Option B is preferable.

	Huawei, HiSilicon
	We prefer Option B. Note that for TDD we think UE should only retune at half-frame or frame boundaries as the first subframe of a radio frame is always DL and has legacy control region.


Question 1-2: How is the retuning gap defined for the case when UE retunes from one PUCCH narrowband to another PUCCH narrowband?

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
Option C: Guard subframe (please discuss the potential impacts of this on when retuning can be used)

	Company
	Comments

	Ericsson
	We currently have no strong preference between the options but we will try to evaluate the impact of truncation before RAN1#83.

	Samsung
	Option B. Avoid loss in PUCCH 1/1a multiplexing capacity, be able to support PUCCH F2.

	Sony
	Same answer as Question 1-1.

	Nokia
	We prefer Option B to be able to support PUCCH format 2.

	Panasonic
	Our proposal is Option A. The use of OCC for PUCCH format 1/1a/1b is restricted to c=2 to keep the orthogonality of OCC. For CE mode B, Option C for PUCCH format 1/1a/1b without the use of OCC restriction is possibility. Depending on Ych length, to restrict the orthogonality is better or not to restrict is better is different. See our document  in R1-156938.

	Intel
	We are OK with either Option B (to have similar handling for PUSCH and PUCCH) or Option C (simpler solution since puncturing of 1st symbol of the later subframe implies that shortened PUCCH format with 1st symbol puncturing for 1st slot needs to be introduced). 

Also, for Option B, CDM multiplexing with legacy UEs (using regular/shortened PUCCH) would not be possible for the later subframe due to different OCC lengths in first slot. 

	LG
	We consider Option B is possible assuming PUCCH hopping is cell-specific regardless of CE mode or number of repetition. 

	ALU
	Option B

	ZTE
	In order to avoid loss of PUCCH format 1/1a multiplexing capacity and performance, Option C will be preferable. In addition, as an optimization, the number of guard subframes could be equal to hopping granularity. In this case, hopping internal of any one UE may simply be used for PUCCH repetition transmission of another UE.

	Huawei, HiSilicon
	As Q1-1 (option B).


Question 1-3: How is the retuning gap defined for the case when UE retunes from a PUCCH narrowband to a PUSCH narrowband?

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
Option C: Guard subframe (please discuss the potential impacts of this on when retuning can be used)

	Company
	Comments

	Ericsson
	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. We will try to evaluate the impact of truncation before RAN1#83

	Samsung
	Option B. Re-use existing PUCCH puncturing in last symbol, re-use first symbol puncturing as for Q1.

	Sony
	Same answer as Question 1-1.

	Nokia
	We prefer Option B

	Panasonic
	Our proposal is Option A for PUCCH for ACK/NACK. The use of OCC for PUCCH format 1/1a/1b is restricted to c=2 to keep the orthogonality of OCC. For CE mode B, drop the last subframe of PUCCH without the use of OCC restriction is possibility. From control channel error handling perspective, Option B is not desirable option.

For PUCCH for CSI, our proposal is option C.

Basically our proposal is to follow “ACK/NACK > PUSCH > CSI > SRS” priority.

	Intel
	Option D: We propose to puncture first two symbols of PUSCH (later subframe). This way, any impact to PUCCH (including multiplexing with regular PUCCH) can be avoided and impact of truncation of two PUSCH symbols by puncturing should not be significant, especially considering that most transmissions would use repetitions.

	LG
	Our general thinking is that more OFDM symbols from the lower priority channel can be punctured (e.g., SRS < SPS PUSCH  < PUSCH < HARQ-ACK PUCCH). PUSCH will be punctured with 2 OFDM symbols in this case (Option D as proposed by Intel)

	ALU
	Support INTEL/LG view.  PUCCH > PUSCH therefore puncture PUSCH. 

	ZTE
	Similar with Question 1-2. In order to avoid loss of PUCCH format 1/1a multiplexing capacity and performance, Option C is preferable.

	Huawei, HiSilicon
	As Q1-1 (option B).


Question 1-4: How is the retuning gap defined for the case when UE retunes from a PUSCH narrowband to a PUCCH narrowband?

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
Option C: Guard subframe (please discuss the potential impacts of this on when retuning can be used)

	Company
	Comments

	Ericsson
	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. We will try to evaluate the impact of truncation before RAN1#83

	Samsung
	Option B. Re-use puncturing pattern for PUSCH and PUCCH from Q3 and Q2.

	Sony
	Same answer as Question 1-1.

	Nokia
	Option B

	Panasonic
	Our proposal is Option A. From control channel error handling perspective, Option B is not desirable option.

	Intel
	Option A: Impact to PUCCH can be avoided and impact of truncation of two PUSCH symbols by puncturing should not be significant, especially considering that most transmissions would use repetitions.

	LG
	Our general thinking is that more OFDM symbols from the lower priority channel can be punctured (e.g., SRS < SPS PUSCH  < PUSCH < HARQ-ACK PUCCH). PUSCH will be punctured with 2 OFDM symbols in this case.

	ALU
	Option A, like INTEL/LG - PUCCH > PUSCH therefore puncture PUSCH.

	ZTE
	In order to avoid loss of PUCCH format 1/1a multiplexing capacity and performance, and considering common design with Question 1-2 and 1-3 related to PUCCH,  Option C is more preferable than Option A.

	Huawei, HiSilicon
	As Q1-1 (option B).


2.2 Question 2: Valid subframes

Question 2-1: Should an M-PDCCH/PDSCH transmission be dropped (i.e., not postponed) by eNB when it collides with PRS transmission in a subframe?

	Company
	Comments

	Ericsson
	Yes, M-PDCCH/PDSCH transmission is 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.

	Samsung
	No. For no repetitions, up to eNB scheduler (if MPDCCH is transmitted, so be it). For repetitions, impact of PRS on MPDCCH is marginal. Overall a marginal case does not require any signalling or specification support.

	DOCOMO
	· Slightly prefer to be dropped for simplicity 

	Sony
	No need to drop PRS subframe since PRS transmission is infrequent and number of REs affected is not significant.  If puncturing is deemed necessary then the PRS positions can be indicated (e.g. via dedicated signalling).

	Nokia
	No, the M-PDSCH/PDSCH transmission should be postponed. Since the PRS may be transmitted in up to 6 consecutive subframes, dropping transmissions in case of a collision can have a significant impact.

	InterDigital
	Yes, but eNB may not know if a UE has PRS reception capability or not. Therefore, it may be simple to drop it (or not schedule). Similar issue discussed in EPDCCH WI.

	Panasonic
	It should not postponed as eNB may not know PRS configuration. If eNB knows PRS configuration, up to eNB whether to drop it or not.

	Intel
	OK with dropping.

	LG
	OK with dropping

	ALU
	OK with dropping

	ZTE
	Depending on whether or not UE knows PRS configuration. If PRS configuration is signalled to all UEs, no need to drop M-PDCCH/PDSCH transmission when it collides with PRS transmission. Otherwise, slightly prefer to be dropped

	Huawei, HiSilicon
	We may not need either to drop or to postpone, as rate matching or puncturing can be used, depending on whether we decide to give eMTC UEs the PRS configuration (and if so, when).


Question 2-2: How should invalid subframes due to MBSFN subframes be indicated?

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.
	Company
	Comments

	Ericsson
	Option B: Partial signaling of MBSFN configuration in SIB1bis with full configuration is provided in later SIBs.

	Samsung
	Option C: Full MBSFN configuration is provided by a single SIB. 

	DOCOMO
	· Slightly prefer option B to offload some overhead from SIB 1

	Sony
	Make sense to have the invalid subframes known earlier and so prefer Option A. Do not see the need for a separate signalling where a subframe is invalid and is MBSFN.  If a subframe is invalid, then it is invalid regardless if it is MBSFN or not.  

	Nokia
	Option B

	InterDigital
	Option B

	Panasonic
	Option A is best preference but ok for option B as far as non-MBSFN configurable subframes can be invalid subframes.

	LG
	We prefer non-MBSFN subframes can be configured as invalid subframes

	ALU
	Option B

	ZTE
	We prefer Option A. Option B can be considered only if SIB1bis cannot accommodate full MSFN configuration info.

	Huawei, HiSilicon
	A single step indication is cleaner, so we prefer Option A. The exact choice may belong more to RAN2 than RAN1, but RAN1 could offer them some advice.


Question 2-3: 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 R2-156029 was left as “[6 or 10 or 24 or 40] bits”.
	Company
	Comments

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

	Samsung
	24 bits preferred to capture ABS 

	DOCOMO
	· Do not have strong view

	Sony
	24 bits preferred.

	Nokia
	No strong preference, either 6 or 10 is OK

	Panasonic
	40 bits is the best preference. If not, MBSFN subframe configuration and at least 4 non-MBSFN configurable subframe of 10ms periodicity should be provided.

	LG
	40 or 20 bits are fine with us

	ALU
	Support Ericsson view.

	ZTE
	24 bits preferred

	Huawei, HiSilicon
	6 bits or 10 bits can be assumed to indicate the valid SF within one radio frame. Different radio frames can have the same valid SF config to reduce the signaling overhead.

	Sierra
	Support Ericsson view.


Question 2-4: 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. Do you agree that this also holds for the first PUSCH/PUCCH subframe, i.e. the first subframe is also counted as a ‘repetition’ in this context?
	Company
	Comments

	Ericsson
	Yes, when the first subframe (followed by repetitions) collides with an invalid UL subframe, it is postponed to the next available UL subframe.

	Samsung
	Agree with E///. Should also apply in the DL.

	DOCOMO
	· Yes, we prefer same behaviour in handling the collision with invalid UL subframe for all transmission subframe

	Sony
	Yes, 1st subframe should be counted as part of repetition.

	Nokia
	Yes, we agree

	Panasonic
	Agree with Ericsson. Agree with Samsung on the DL.

	Intel
	Agree with Ericsson and Samsung.

	LG
	Yes agree.

	ALU
	Agree with Ericsson

	ZTE
	Yes, the first subframe should be counted as part of repetition.

	Sierra
	Support Ericsson’s view


2.3 Question 3: Measurement gaps
Question 3: 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.
	Company
	Comments

	Ericsson
	Yes, confirm to RAN4 that 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.

	Samsung: 
	OK for measurement gaps for center 6 RBs.

	DOCOMO
	· Yes, we consider we can confirm it.

	Sony
	Yes legacy measurement gaps are sufficient.  Preferably the gap should start from SF#0 to include PBCH for frequency tracking.

	Nokia
	Yes

	Panasonic
	For CE mode A, the same mobility is required. Therefore, we agree to have the measurement gap as reused gap pattern.

For CE mode B, the same mobility may not be required. Only reselection is required. Then intra-frequency cell detection itself may not be requird.

	Intel
	We prefer to define measurement gap patterns for intra-freq. measurements at least for CE mode A. This helps avoid unnecessary impact on UL scheduling (from UL transmission suspension) for FDD if inter-freq. gaps are reused. Additionally, this also bears correlation to whether we define measurement gaps for CSI measurement purposes.

	LG
	Legacy measurement gap could be sufficient for CE mode A. We prefer not to support intra-frequency measurement in RRC_CONNECTED for CE mode B.

	ALU
	Yes, legacy measurement gaps are sufficient.  

	ZTE
	Yes

	Huawei, HiSilicon
	It might be very difficult to obtain CSI by measuring CRS within a narrowband (of 6PRBs) in Mode B, i.e. at very low SNR. Therefore, CSI measurement and feedback for UEs in CE Mode B especially when configured frequency hopping is not seen significantly beneficial.

For CE Mode A there is no or a small number of repetitions, the measurement gap pattern might be able to be reused and during the measurement gap there might not be data to be transmitted. However, RAN4 specifications may need to clarify the measurement gap for eMTC in Mode A is for UE measuring CSI of the indicated narrowbands within the carrier bandwidth.


2.4 Question 4: Starting OFDM symbol
Question 4: Assuming that ‘Starting OFDM symbol’ = 0 is not used in Rel-13, should Rel-13 LC/CE UEs have a defined default interpretation of reserved value ‘Starting OFDM symbol’ = 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 R2-156029 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.
	Company
	Comments

	Ericsson
	We prefer Option A in order to be proactive and as a good engineering principle.

	Samsung
	If anything needs to be specified for potential FW compatibility, it is that 0 means 0.

	DOCOMO
	· We slightly prefer Option A for the potential usage in future release

	Sony
	We prefer Option A. 

	Nokia
	Option A

	Panasonic
	Option A is reasonable.

	Intel
	OK with Option A

	LG
	The use case of starting OFDM symbol = 0 is not very clear to us yet. Not clear either whether we need to define any UE behaviour in case of 0. Our preference is not to specify any behaviour of 0 nor the value 0. Thus, Option B. 

	ALU
	OK with Option A

	ZTE
	‘Starting OFDM symbol’ = 0 means 0, and indicates no legacy PDCCH region

	Huawei, HiSilicon
	Prefer option B. We do not need to define this functionality for unclear future use. If needed for future release or see any benefits, we can define that later. For R13 MTC UE the eNB will handle not to provides ‘Starting OFDM symbol’ = 0 to the UE.


2.5 Question 5: Time offsets between physical channels
Question 5-1: 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)?
Option A: The value of k is 4 as in legacy operation.
Option B: The value of k is a fixed value greater than 4 (what value?).
	Company
	Comments

	Ericsson
	Option A

	Samsung
	Option A 

	DOCOMO
	· We prefer Option A at least for FDD

	Sony
	We prefer Option A

	Nokia
	Option A

	InterDigital
	Option A

	Panasonic
	Option A

	Intel
	Option A

	LG
	Option A

	ALU
	Option A

	ZTE
	Option A

	Huawei, HiSilicon
	Option A

	Sierra
	Option A


Question 5-2: 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)?
Option A: The value of k is 4 as in legacy operation.
Option B: The value of k is a fixed value greater than 4 (what value?).
	Company
	Comments

	Ericsson
	Option A

	Samsung
	Option A (although we share/understand the concerns raised on the email discussions)

	DOCOMO
	· We prefer Option A at least for FDD

	Sony
	For no repetition case (Mode A), if we do not support same subframe scheduling and do not increase HARQ to 10 processes, then it should be possible to switch from k=4 to k=2 to achieve peak throughput (ref: R1-156692).  That is a possible Option C, where k=2.

	Nokia
	Option A

	InterDigital
	Option A

	Panasonic
	Option A

	Intel
	Prefer Option A

	LG
	Prefer Option A

	ALU
	Option A

	ZTE
	Option A

	Huawei, HiSilicon
	Option A

	Sierra
	Option A but with same SF scheduling or K=6 for half- duplex


Question 5-3: The agreements or working assumptions on keeping the same number of PDSCH HARQ processes as in legacy operation, being able to receive PSDCH in all subframes (in FD-FDD), and not supporting same-subframe scheduling can be seen as inconsistent unless the processing times are reduced. Please comment on whether you see an inconsistency and if so how you propose to resolve it.
	Company
	Comments

	Ericsson
	We are open to consider a higher number of PDSCH HARQ processes (e.g. 10) in FD-FDD, especially if it can be done without increasing the soft buffer size.

	Samsung
	Accepting lower SF utilization per UE or supporting HARQ-ACK bundling can be considered. It is not important to optimize FD-FDD when HD-FDD does not benefit. 

	Sony
	We copy our response from PDSCH email discussion here:

Achieving the peak rates is very important for a broad range of non-smart meter devices. To achieve this, in order of highest preference first, we think the following options are feasible:

· Option 1: our analysis shows same-subframe scheduling to be less complex than cross-subframe scheduling and it straightforwardly allows peak rates to be achieved. The working assumption was made on the basis of a complexity argument which our analysis does not agree with.

· Option 2. We agree with E/// that we should not increase soft buffer size in increasing the number of HARQ processes to 10.  We can operate 10 HARQ processes with limited buffer rate matching (i.e. at a higher coding rate).  However, it is also important that the cell edge of CE Mode A is robust and maintain the low coding rate.  One way is to operate only with 10 HARQ processes with limited buffer rate matching when the radio condition is good and switch to 8 HARQ processes with full buffer rate matching when the radio condition is poor.
· Option 4: reduce UE processing time (PDSCH to PUCCH) to 1 subframe. This is compatible complexity-wise with other decisions that have been made in RAN1. Option 3 or some mix between options 3 and 4 would also be OK.

OK with HARQ ACK/NACK bundling for HD-FDD. Details would need to be defined which might be challenging in the Rel-13 timescales

	Nokia
	Increase the number of DL HARQ processes to 10

	Panasonic
	We are ok to support same-subframe scheduling.

	Intel
	One of the following: 

· accept a reduced subframe utilization for FDD (do nothing) 

· assume limited buffer rate matching for Rel-13 LC MTC for all cases to limit soft buffer size and thereby, aid UE cost/complexity reduction. As was demonstrated in our paper from Rel-12 (R1-142024), there is a negligible (if at all) performance impact from LBRM compared to FBRM while providing significant benefits in terms of reducing soft buffer size.

	LG
	We do not consider the agreements are inconsistent. A UE can be scheduled in any subframe even without any further enhancements. Just that it may have reduced peak data rate in FD-FDD. As full duplex is not prioritized in WI, we think we should focus on other remaining issues first. For now, our preference is no further enhancement for FD-FDD. 

	ALU
	If at this late stage, peak rates are considered important for this release, then we have a preference for Sony Option 1 (same-subframe scheduling) over Option 2 (more HARQ), otherwise we are OK to do nothing.

	ZTE
	Keep consistent with Rel-12 and not increase the number of PDSCH HARQ processes; For mode A, peak data rate reduction for cross-subframe scheduling is acceptable.

	Huawei, HiSilicon
	We can define UE-SS monitoring subframes, similar to what is already done in legacy EPDCCH. To be able to receive PSDCH in all subframes (in FD-FDD) should at least say when the PDSCH is scheduled.  If not, how to receive PDSCH for which the NBs are dynamically indicated to different NBs from those configured for MPDCCH? More details in R1-156442.



	Sierra
	Prefer to support same SF scheduling will help both FD and HD case.

Increase HARQ process only help FD-FDD case and not HD-FDD case so do not prefer this option. 




3 Summary and Proposals

3.1 Question 1: Uplink retuning gaps

Question 1-1: How is the retuning gap defined for the case when UE retunes from one PUSCH narrowband to another PUSCH narrowband?

	Summary:

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

· Ericsson, Panasonic

· Sony (OK regardless of whether one of the subframes is unscheduled or not)

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

· Ericsson, Samsung, Nokia, Intel, LG, ALU, ZTE, MediaTek, Huawei/HiSilicon

· Sony (not OK if one of the subframes is unscheduled)

· Option A or B but the same option for all four cases

· DOCOMO, InterDigital

Proposal:

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


Question 1-2: How is the retuning gap defined for the case when UE retunes from one PUCCH narrowband to another PUCCH narrowband?

	Summary: 

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

· Ericsson, Panasonic

· Sony (OK regardless of whether one of the subframes is unscheduled or not)

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

· Ericsson, Samsung, Nokia, Intel, LG, ALU, MediaTek, Huawei/HiSilicon

· Sony (not OK if one of the subframes is unscheduled)

· Option C: Guard subframe

· Intel, ZTE

· Option A or B but the same option for all four cases

· DOCOMO, InterDigital

Proposal:

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


Question 1-3: How is the retuning gap defined for the case when UE retunes from a PUCCH narrowband to a PUSCH narrowband?

	Summary:

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

· Panasonic (for ACK/NACK)

· Sony (OK regardless of whether one of the subframes is unscheduled or not)

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

· Ericsson, Samsung, Nokia, Huawei/HiSilicon

· Sony (not OK if one of the subframes is unscheduled)

· Option C: Guard subframe

· ZTE

· Panasonic (for CSI)

· New option D: First two SC-FDMA symbols of the later subframe

· Intel, LG, ALU, MediaTek

· Option A or B but the same option for all four cases

· DOCOMO, InterDigital

Proposal (if no need to use the same scheme in all four cases):

· New option D: First two SC-FDMA symbols of the later subframe

Proposal (if it is desired to use the same scheme in all four cases):

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


Question 1-4: How is the retuning gap defined for the case when UE retunes from a PUSCH narrowband to a PUCCH narrowband? 
	Summary:

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

· Ericsson, Panasonic, Intel, LG, ALU, MediaTek (1st)

· Sony (OK regardless of whether one of the subframes is unscheduled or not)

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

· Samsung, Nokia, Huawei/HiSilicon

· Sony (not OK if one of the subframes is unscheduled)

· Option C: Guard subframe

· ZTE, MediaTek (2nd)

· Option A or B but the same option for all four cases

· DOCOMO, InterDigital

Proposal:

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


3.2 Question 2: Valid subframes

Question 2-1: Should an M-PDCCH/PDSCH transmission be dropped (i.e., not postponed) by eNB when it collides with PRS transmission in a subframe?

	Summary:

· Drop M-PDCCH/PDSCH transmission

· Ericsson, DOCOMO, Panasonic, Intel, LG, ALU, MediaTek

· ZTE (if UE does not know PRS configuration)

· Postpone M-PDCCH/PDSCH transmission

· Nokia (since impact of dropping can be significant since PRS may be transmitted in up to 6 consecutive subframes)

· ZTE (if UE knows PRS configuration)

· Neither drop nor postpone M-PDCCH/PDSCH transmission

· Huawei/HiSilicon (rate match or puncture depending on whether PRS configuration is known by LC/CE UE)

· Up to eNB implementation (in non-repetition case)

· Samsung

Proposal:

· Do not postpone M-PDCCH/PDSCH transmission in case of PRS transmission.


Question 2-2: How should invalid subframes due to MBSFN subframes be indicated?

	Summary:

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

· Sony, Panasonic (1st), ZTE (1st), Huawei/HiSilicon

· Option B: Partial signaling of MBSFN configuration in SIB1bis with full configuration is provided in later SIBs.

· Ericsson, DOCOMO, Nokia, InterDigital, Panasonic (2nd), ALU, ZTE (2nd), MediaTek

· New option C: Full MBSFN configuration is provided by a single SIB [but which one?]

· Samsung

· Non-MBSFN subframes can be configured as invalid subframes [already in SIB1bis?]

· LG

Proposal:

· Option B: Partial signaling of MBSFN configuration in SIB1bis with full configuration is provided in later SIBs.


Question 2-3: 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 R2-156029 was left as “[6 or 10 or 24 or 40] bits”. 

	Summary:

· 6 bits

· Ericsson, Nokia, ALU, Huawei/HiSilicon, Sierra Wireless

· 10 bits

· Nokia, Huawei/HiSilicon

· 10/40 bits

· MediaTek

· 20 bits

· LG

· 24 bits

· Samsung, Sony, ZTE

· 40 bits

· Panasonic, LG

· No strong view

· DOCOMO

Proposal:

· The bitmap length for the RRC parameter ‘Valid subframes for FDD DL or TDD transmission’ in SIB1bis is 6 bits assuming that full configuration if full configuration is provided in later SIBs.


Question 2-4: 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. Do you agree that this also holds for the first PUSCH/PUCCH subframe, i.e. the first subframe is also counted as a ‘repetition’ in this context?

	Summary:

· Yes for PUSCH/PUCCH

· Ericsson, Samsung, DOCOMO, Sony, Nokia, Panasonic, Intel, LG, ALU, ZTE, MediaTek, Sierra Wireless

· Yes also for DL

· Samsung, Panasonic

Proposal:

· When the first PUSCH/PUCCH subframe (followed by repetitions) collides with an invalid UL subframe, it is postponed to the next available UL subframe.
· Discuss whether the same applies also for DL.


3.3 Question 3: Measurement gaps

Question 3: 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.

	Summary:

· Current gap pattern is sufficient in normal and enhanced coverage

· Ericsson, DOCOMO, Sony, Nokia, ALU, ZTE

· Samsung (OK for center 6 RBs)

· Huawei/HiSilicon (RAN4 specifications may need to clarify use of measurement gaps in CE mode A for CSI measurements)

· Current gap pattern is sufficient in CE mode A and may not be required in CE mode B since handover support is not needed in CE mode B

· Panasonic, LG, MediaTek

· Define measurement gap patterns for intra-frequency measurements at least in CE mode A

· Intel

Proposal:

· Confirm that current gap pattern is sufficient in normal and enhanced coverage.


3.4 Question 4: Starting OFDM symbol

Question 4: Assuming that ‘Starting OFDM symbol’ = 0 is not used in Rel-13, should Rel-13 LC/CE UEs have a defined default interpretation of reserved value ‘Starting OFDM symbol’ = 0?

	Summary:

· 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.

· Ericsson, DOCOMO, Sony, Nokia, Panasonic, Intel, ALU, MediaTek

· 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 R2-156029 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.

· LG, Huawei/HiSilicon

· New option C: Define that ‘Starting OFDM symbol’ = 0 means starting OFDM symbol 0

· Samsung, ZTE

Proposal:

· 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.


3.5 Question 5: Time offsets between physical channels

Question 5-1: 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)?

	Summary:

· Option A: The value of k is 4 as in legacy operation.

· Ericsson, Samsung, Sony, Nokia, InterDigital, Panasonic, Intel, LG, ALU, ZTE, MediaTek, Huawei/HiSilicon, Sierra Wireless

· Option A at least for FDD

· DOCOMO

Proposal:

· Option A: The value of k is 4 as in legacy operation.


Question 5-2: 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)?

	Summary:

· Option A: The value of k is 4 as in legacy operation.

· Ericsson, Samsung, Nokia, InterDigital, Panasonic, Intel, LG, ALU, ZTE, MediaTek, Huawei/HiSilicon

· Sierra Wireless (but with same-subframe scheduling, otherwise k=6 for HD-FDD)

· Option A at least for FDD

· DOCOMO

· New option C: k=2 in CE mode A if we do not support same-subframe scheduling and do not increase the number of HARQ processes to 10

· Sony

Proposal:

· Option A: The value of k is 4 as in legacy operation.


Question 5-3: The agreements or working assumptions on keeping the same number of PDSCH HARQ processes as in legacy operation, being able to receive PSDCH in all subframes (in FD-FDD), and not supporting same-subframe scheduling can be seen as inconsistent unless the processing times are reduced. Please comment on whether you see an inconsistency and if so how you propose to resolve it.

	· Summary:

· Accept lower subframe utilization per UE

· Samsung, Intel, ALU (1st), ZTE, Huawei/HiSilicon

· LG (no inconsistency)

· Support same-subframe DL scheduling in non-repetition case (i.e. do not confirm WA)

· Sony (1st), Panasonic, ALU (2nd), MediaTek, Sierra Wireless

· Support PUCCH HARQ-ACK bundling (does not affect FD-FDD peak rate)

· Samsung, Sony (4th)

· Increase the number of DL HARQ processes to 10 (does not affect HD-FDD peak rate)

· Ericsson, Sony (2nd), Nokia

· Reduce eNB processing time between receiving PUCCH HARQ-ACK and transmitting PDSCH

· Sony (3rd)

· Reduce UE processing time between PDSCH and PUCCH HARQ-ACK to 1 subframe

· Sony (3rd)

· Apply limited buffer rate matching (does not affect peak rate)

· Intel

Proposal:

· Discuss whether to confirm the working assumption to not support same-subframe scheduling or not.
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