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1 Introduction

This document lists aspects/proposals on collision handling aspects from contributions to RAN1#84. Companies are requested to offer their views/arguments on each particular aspect. The objective is to identify aspects with ‘sufficient’ convergence of opinions for quick respective resolutions and main aspects requiring further consideration/discussion. 
2 Collision Handling

In all cases below where a transmission is partially dropped (repetitions in colliding subframes are dropped), the dropped repetitions are assumed to be counted towards the total number of repetitions. Also, in case that neither of the colliding transmissions is with repetitions, Rel-12 specifications are assumed applicable.
2.1 Collision between PUSCH/PUCCH and legacy PRACH resources
The issue arises due to repetitions of a PUSCH transmission. Options include:

1) LC/CE UEs are informed of PRACH resources for non-LC/CE UEs. LC/CE UEs puncture PUCCH/PUSCH transmission in overlapped RBs in the respective subframes (rate matching is also possible for PUSCH).

2) LC/CE UEs are informed of PRACH resources for non-LC/CE UEs. LC/CE UEs drop PUCCH/PUSCH transmission in the respective subframes. 
3) eNB scheduler issue – no specification impact
4) other

	Company
	Comments and/or questions

	Samsung
	Implementation issue through network avoiding collisions through scheduling and/or configuring subframes with heavy PRACH usage as invalid for LC/CE UEs – option 3.

	NEC
	This issue can be avoided by eNB scheduler implementations, Option3 is preferred.

	Panasonic
	For large number of the repetition, to avoid certain subframe of certain frequency location only is difficult. Therefore, legacy PRACH resource should be informed to LC/UE UEs and LC/UE UEs should not transmit anything in these subframes. Option 2.

	Sony
	This can be avoided by eNB scheduler.  Option 3.

	Nokia Networks, ALU, ASB
	Option 2:  Whilst in most cases the eNB scheduler can avoid this issue, there will be corner cases where having a defined UE behavior is desirable.  Between options 1 and 2, option (2) is probably sufficient.  Note option (2) does not preclude networks relying solely on their eNB scheduler.

	MediaTek
	Option 3. If necessary, those PRACH subframes can be just configured the invalid subframes. There is no need to introduce any new signaling to indicate PRACH resources of non-LC/CE UEs.

	Huawei, HiSilicon
	We in principle consider Option 3 can fix most cases. However as Nokia commented, Option 2 does not preclude Option 3 implementation and may further provide insurance for some cases. So we are supportive of Option 3 and can be open to Option 2.

	Ericsson
	We prefer to specify the same behavior for the two following cases:

· Collision between PUSCH/PUCCH for LC/CE UEs and legacy PRACH

· Collision between PUSCH/PUCCH for LC/CE UEs and PRACH for LC/CE UEs

Assuming that it is feasible to signal the legacy PRACH configuration to LC/CE UEs, we prefer to adopt Option 1 for both of these cases, otherwise Option 3.

	LG
	As mentioned by Ericsson, we like to have similar behavior of collision handling between PUSCH/PUCCH and PRACH (legacy or eMTC PRACH) resources. If we can agree to signal legacy PRACH configuration as well in eMTC SIB1, Option 1 is preferred. Otherwise for legacy PRACH resource, Option 3. For eMTC PRACH resources which are configured in SIB1bis, we consider Option 1 is used. 

	Intel
	Option 2 

	CATT
	We share the same view as LG.


Proposal 1: Discuss further.

2.2 Collision between PUSCH repetition and PUCCH for HARQ-ACK 
Options include:

1) No new specifications - Rel-12 specifications apply, prioritize HARQ-ACK transmission (PUSCH is dropped in colliding subframes).
2) In case of non-full overlapping, prioritize earlier transmission, drop later transmission in overlapped subframes. In case of full overlapping drop PUSCH transmission.

3) In case of non-full overlapping, prioritize earlier transmission, drop later transmission in overlapped subframes. In case of full overlapping and more PUSCH repetitions than PUCCH repetitions, multiplex HARQ-ACK in PUSCH. In case of full overlapping and less PUSCH repetitions than PUCCH repetitions, drop PUSCH transmission.
4) Other (e.g. prioritize later transmission, etc.) 

	Company
	Comments and/or questions

	Samsung
	The above issue is expected to be rare is practice and/or caused due to errors (e.g. false CRC check). No need for new specifications – Option 1.

	NEC
	In case full overlap, Ack/Nack on PUCCH is prioritized, PUSCH is dropped.
In case of partial overlap, drop the later transmission

	Panasonic
	The wording of full overlap or non-full overlapping is not so proper as UE cannot know the situation of the future. The discussion should be following two topics.
- the collision of the channels in same starting subframes
- the collision between on-going transmission and late assigned transmission.

If it is going to be specified, following is the proposal.

•
If UL transmission overlap occurs

–
When R=1  for both PUCCH and PUSCH, the rel13 LC/CE UE shall support multiplexing PUCCH bits with PUSCH. 

–
Otherwise the following prioritization rules apply:

•
If starting SF are different and the reason is network based trigger like MPDCCH assignment, ongoing transmission (regardless of PUCCH or PUSCH) is prioritized

•
If starting SF is the same, 

–
First, if multiplexing are supported, apply multiplexing rule as in legacy;

–
Second, apply prioritization rule if necessary;

»
prioritization from higher priority to lower priority is: SR> ACK/NACK  > unicast data via PUSCH > CSI

–
All repeats of the non-prioritized transmission is abandoned

–
The above prioritization does not affect multiplexing different contents, if allowed by legacy behavior

–
If a channel has more than one type of UCI, the prioritization between two UL channels is based on the highest priority UCI type
If it is not going to specified, the specification should explicitly describe these are up to UE implementation, otherwise, the situation is not clear.

	Sony
	Option 3:  It is unlikely that PUSCH repetition is less than that of PUCCH.

	Nokia Networks, ALU, ASB
	Option 1: But specifications should make it clear these behaviours apply to all UEs including LC/CE.

In case full overlap, Ack/Nack on PUCCH is prioritized, PUSCH is dropped.

In case of partial overlap, PUSCH is dropped and Ack/NACK is sent.



	MediaTek
	When R=1 for both PUSCH and PUCCH, multiplexing is allowed.

For other cases, option 1 is applied

	Huawei, HiSilicon
	It may not be good that in case of non-full overlapping always to drop the later transmission. It may be an eNB decision to schedule a later transmission even if overlapped, then from eNB perspective the later transmission is more important.

In case of full overlapping, the handling in Option3 may be sufficient.

	Ericsson


	In the non-repetition case (when neither PUSCH nor PUCCH is repeated):

· We assume that the Rel-8 multiplexing of UL-SCH and UCI is applied.

In the repetition case (when one or both of PUSCH and PUCCH is repeated):

· If starting subframe of PUCCH and PUSCH is same, transmit the PUCCH and drop the PUSCH in the overlapping subframe.
· If starting subframe of PUCCH and PUSCH are different, transmit the one with the earlier starting subframe and drop the one with the later starting subframe.

	LG
	In case of repetition, we consider the network can handle the collision via scheduling. In case collision occurs, it is assumed as intentional and thus later transmission is prioritized. 

In case of full overlap, prioritize PUCCH. In case of partial overlap, prioritize later transmission (unless SPS PUSCH)

Our thinking of priority is that scheduled uplink (e.g., UL grant PUSCH, A/N PUCCH) gets higher priority over semi-statically configured uplink (e.g., SPS PUSCH, CSI PUCCH). 

	Intel
	Rel-8 behavior (multiplexing) for no-repetition case.

Option 1 for case with repetitions.

	CATT
	In case of full overlap, multiplex HARQ-ACK in PUSCH. In case of partial overlap, prioritize PUCCH for HARQ-ACK.


Proposal 2: Discuss further.

2.3 Collision between PUSCH repetition and PUCCH for SR 
Options include:

1) Prioritize SR – drop PUSCH in overlapped subframes.
2) Prioritize PUSCH in case of full overlapping (UE can include BSR), prioritize SR in case of partial overlapping and drop PUSCH in overlapped subframes.

3) Prioritize PUSCH in case of full overlapping (UE can include BSR), prioritize earlier transmission in case of partial overlapping.
4) Other 

	Company
	Comments and/or questions

	Samsung
	The above issue is expected to be rare is practice as the UE may not need to transmit SR when already having PUSCH transmission (can always choose to include BSR). Follow same approach as for HARQ-ACK – Option 1.

	NEC
	In case of full overlap, include BSR in PUSCH.
In case of partial overlap, drop the later transmission

	Panasonic
	Our view is described in topic 2.2.

	Sony
	Option 3: Since UE already transmitting PUSCH, no need to transmit SR but to include BSR in PUSCH.

	Nokia Networks, ALU, ASB
	Option 1 – same opinion as Samsung

	MediaTek
	Option 3 

	Huawei, HiSilicon
	Support to prioritize PUSCH in case of full overlapping (UE can include BSR). But in case of partial overlapping, we are not convinced that either of the option is suitable. 

	Ericsson
	In the non-repetition case (when neither PUSCH nor PUCCH is repeated):

· We assume that the Rel-8 multiplexing of UL-SCH and UCI is applied.

In the repetition case (when one or both of PUSCH and PUCCH is repeated):

· If starting subframe of PUCCH and PUSCH is same, transmit the PUCCH and drop the PUSCH in the overlapping subframe.

· If starting subframe of PUCCH and PUSCH are different, transmit the one with the earlier starting subframe and drop the one with the later starting subframe.

	LG
	In terms of SR, the network may not know whether the UE will transmit SR or not. However, when  a UE transmits PUSCH, transmission of SR may not be essential. In that sense, PUSCH (unless SPS PUSCH) can have higher priority over SR.  

	Intel
	Rel-8 behavior (multiplexing) for no-repetition case.

Agree with LGE that PUSCH could be prioritized for repetitions.

	CATT
	In case of full overlap, include BSR in PUSCH. In case of partial overlap, drop SR.


Proposal 3: Discuss further.
2.4 Collision between PUSCH repetition and PUCCH for CQI 
Options include:

1) No new specifications - Rel-12 specifications apply. In case of repetitions, prioritize PUSCH in overlapped subframes, drop PUCCH. 

2) Multiplex P-CSI in PUSCH in case of no PUCCH/PUSCH repetitions. Prioritize PUSCH in overlapped subframes in case of either PUCCH or PUSCH repetitions.

3) Multiplex P-CSI in PUSCH in case of no PUCCH/PUSCH repetitions. Prioritize earlier transmission in overlapped subframes in case of either PUCCH or PUSCH repetitions.

4) Multiplex P-CSI in PUSCH in case of no PUCCH/PUSCH repetitions. Prioritize later transmission in overlapped subframes in case of either PUCCH or PUSCH repetitions.

5) Other

	Company
	Comments and/or questions

	Samsung
	Scheduler can easily avoid PUSCH and P-CSI collisions (in case of repetitions) – no need for new specifications - Option 1.

	NEC
	In case of full overlap, PUSCH is prioritized, CQI is dropped.
In case of partial overlap, drop the later transmission.



	Panasonic
	Our view is described in topic 2.2.

	Sony
	Option 1.

	Nokia Networks, ALU, ASB
	Option 1 with some spec. clarification

	MediaTek
	Option 1. It only happens for CE mode A (with small repetitions). So this collision can be avoided by eNB scheduling easily.

	Huawei, HiSilicon
	Option 1

	Ericsson
	In the non-repetition case (when neither PUSCH nor PUCCH is repeated):

· We assume that the Rel-8 multiplexing of UL-SCH and UCI is applied.

In the repetition case (when one or both of PUSCH and PUCCH is repeated):

· If starting subframe of PUCCH and PUSCH is same, transmit the PUSCH and drop the PUCCH in the overlapping subframe.

· If starting subframe of PUCCH and PUSCH are different, transmit the one with the earlier starting subframe and drop the one with the later starting subframe.

	LG
	Option 1 with some change to drop PUCCH completely. 

	Intel
	Option 1.

	CATT
	In case of full overlap, P-CSI is multiplexed in PUSCH. In case of partial overlap, prioritize PUSCH.


Proposal 4: In case of repetitions, prioritize PUSCH in overlapped subframes, drop PUCCH for CQI.

2.5 Collision between HARQ-ACK and SR 
Options include:

1) No new specifications - Rel-12 specifications apply. In case of repetitions, prioritize HARQ-ACK in overlapped subframes. 
2) Prioritize SR in overlapped subframes.

3) Prioritize earlier transmission in overlapped subframes.
4) Prioritize later transmission in overlapped subframes.

5) Multiplex HARQ-ACK and SR if full overlapping, drop SR in overlapped subframes if partial overlapping.
6) Multiplex HARQ-ACK and SR in overlapped subframes regardless of full or partial overlapping.

7) Other

	Company
	Comments and/or questions

	Samsung
	Option 1 for simplicity as LC/CE UE applications are typically delay tolerant (especially in case of repetitions) and scheduler can assign more frequent SR opportunities for LC/CE UEs with relevant applications.

	NEC
	In case full overlap, Ack/Nack on PUCCH is prioritized, SR is dropped (UE will have another opportunity to transmit SR).

In case of partial overlap, drop the later transmission

	Panasonic
	Our view is described in topic 2.2.

	Sony
	Option 1.

	Nokia Networks, ALU, ASB
	Option 5

	MediaTek
	Option 1

	Huawei, HiSilicon
	Our current preference is Option 5.

	Ericsson
	In the non-repetition case:

· We assume that the Rel-8 multiplexing of HARQ-ACK and SR is applied.

In the repetition case:

· If starting subframe of HARQ-ACK and SR is same, apply Rel-8 multiplexing of HARQ-ACK and SR.

· If starting subframe of HARQ-ACK and SR are different, transmit the one with the earlier starting subframe and drop the one with the later starting subframe.

	LG
	Option 5 is okay

	Intel
	Agree with Ericsson. Also, can live with Option 1 for simplicity.

	CATT
	Option 5.


Proposal 4: Discuss further.
2.6 Collision between dynamically scheduled PUSCH and SPS PUSCH
It is already agreed to prioritize dynamically scheduled PUSCH (straightforward aspect). One remaining issue is whether to (a) completely drop SPS PUSCH or (b) transmit non-overlapped SPS PUSCH repetitions.

	Company
	Comments and/or questions

	Samsung
	Overall, the issue of collisions between dynamic PUSCH and SPS PUSCH is a marginal one. Any approach is OK with slight preference to option (b). 

	NEC 
	All cases, prioritize dynamically scheduled PUSCH as current agreement.

	Panasonic
	Our view is described in topic 2.2.

	Sony
	Drop SPS PUSCH.  Since eNB scheduled PUSCH then it no longer needs the existing SPS PUSCH.

	Nokia Networks, ALU, ASB
	Same as NEC

	MediaTek
	It can be avoided by eNB scheduling. In case it happens, dynamically scheduled PUSCH is prioritized.

	Huawei, HiSilicon
	Same as NEC

	Ericsson
	Same as NEC

	LG
	Drop completely SPS PUSCH (a) (drop lower priority channels for all collision cases)

	Intel
	OK with option (a) – drop SPS PUSCH.

	CATT
	Option a.


Proposal 5: In case of collision between dynamically scheduled PUSCH and SPS PUSCH, all remaining repetitions of SPS PUSCH are dropped. 
Collision between RACH transmission and the other transmission
	Company
	Comments and/or questions

	Panasonic
	Our view is described in topic 2.2.

	MediaTek
	RACH transmission is prioritized.

	Ericsson
	What is meant with ‘RACH transmission’ in this case?

	LG
	In terms of resource, our view is captured in topic 2.2. In terms of transmission, PRACH transmission is prioritized. 


Proposal 6: Discuss further. 
2.7 HD-FDD LC/CE UEs
It is obvious that when a LC/CE UE has an UL transmission (or a scheduled PDSCH in different narrowband than the M-PDCCH narrowband) in a subframe, the LC/CE does not monitor M-PDCCH (otherwise, there is no PDSCH/UL communication(). 
For PDSCH/data transmission overlapping with UCI transmission, the same prioritizations as for overlapping of PUSCH/data with UCI transmissions can apply (including dropping of SRS as it is obviously in a different bandwidth than the PDSCH and for prioritizing scheduled PDSCH/PUSCH over SPS PUSCH/PDSCH). 
For overlapping repetitions of a PDSCH transmission and of a PUSCH transmission, options include:

1) Prioritize earlier scheduled transmission, drop later scheduled transmission in overlapped subframes.

2) Prioritize later scheduled transmission, drop earlier scheduled transmission in overlapped subframes.

3) Prioritize earlier transmission, drop later transmission in overlapped subframes.

4) Prioritize later transmission, drop earlier transmission in overlapped subframes.

5) Prioritize PDSCH, drop PUSCH transmission in overlapped subframes.

6) Prioritize PUSCH, drop PDSCH transmission in overlapped subframes.

7) Prioritize transmission with fewer repetitions.

8) Other 
	Company
	Comments and/or questions

	Samsung
	Overall a marginal issue – the most recent scheduler decision is prioritized - option 2. 

	NEC 
	Drop the later channel/transmission, Option 3.

	Panasonic
	The network has the responsibility not to have the overlapped assignment for HD-FDD UEs. Therefore, overlapped assignment is the error case. The earlier scheduled decision should be prioritized. Up to UE implementation is also ok. Then up to UE implementation should be described in the spec. 

	Sony
	Option 2, the latest scheduler decision should have priority.  It is not clear what’s the difference between Option 2 and Option 4 (or Option 1 and Option 3) since a transmission only occur if it is scheduled.

	Nokia Networks, ALU, ASB
	Option 3

	MediaTek
	Option 2. It should be an eNB scheduling issue. UE just needs to follow the latest scheduling grant.

	Huawei, HiSilicon
	Option 2

	Ericsson
	Any eNB implementation needs to take care of HD-FDD rules in the scheduler. In rare 
(error) cases the best rule may be to prioritize earlier transmission, i.e. Option 3.

	LG 
	The question is not very clear. However, in terms of priority between PDSCH and PUSCH, our view is that it depends on whether PDSCH or PUSCH is dynamically scheduled or SPS scheduled. 

Dynamic scheduled PDSCH has higher priority over SPS PUSCH

Dynamic scheduled PUSCH has higher priority over SPS PDSCH

In terms of two dynamically scheduled PDSCH and PUSCH, we are fine with Option 4 or Option 6 (legacy behavior)

	Intel
	eNB scheduler can be expected to avoid such error cases. Agree with Samsung/Sony/MTK: Option 2.


Proposal 7: Discuss further. 
2.8 MPDCCH/PDSCH Collisions with PBCH/SCH
It is assumed that the narrowbands overlapping with the middle 6 RBs are used for DL transmissions to LC/CE UEs and, due to repetitions, there can be collisions in subframes with PBCH repetitions or with SCH transmission. For full overlapping, it is assumed that the MPDCCH/PDSCH repetition (per candidate for MPDCCH) is completely dropped (but counted in the total number of repetitions). For partial overlapping, possible options to address such collisions include:

1) Puncture repetition for both CEModeA and CEModeB.

2) Rate match repetition for CEModeA and puncture for CEModeB.

3) Drop repetition 

4) Other

	Company
	Comments and/or questions

	Samsung
	Puncture repetition for both CEModeA and CEModeB - option 1. 

	NEC
	Agree with Samsung, Option 1.

	Panasonic
	In case of the puncture or rate matching, it needs to clarify that it is PRB-pair level or RE level. Our view is PRB-pair level puncturing. This is similar way of CRs to R1-160990.

	Sony
	Option 1. No reason to drop entire repetition due to a few unused PRB.

	Nokia Networks, ALU, ASB
	Option 1

	MediaTek
	Option 1 with PRB-pair level puncturing.

	Huawei, HiSilicon
	Option 1

	Ericsson
	Option 1 with PRB-pair level puncturing. This has already been implemented for PBCH in the latest version of the 36.211 CR (R1-161112). We propose to specify the same for SCH.

	LG
	Option 1 is okay

	Intel
	Option 1.

	CATT
	Option 1.


Proposal 8: For partial overlapping between an MPDCCH/PDSCH transmission and PBCH, the overlapped PRB(s) of the MPDCCH/PDSCH transmission are punctured. Discuss further whether PRB-level or RE-level puncturing applies for overlapping with SCH.
2.9 Other Proposals
(1) Change the reference to “invalid DL subframes” or “invalid UL subframes” to “invalid subframes” (see R1-160350). 
	Company
	Comments and/or questions for (1)

	Samsung
	Support 

	NEC 
	Support.

	Panasonic
	Support

	Sony
	It should be understood UL invalid subframe includes DL subframes in TDD.  We are fine with or without the change.

	Nokia Networks, ALU, ASB
	Support

	MediaTek
	Ok for changes.

	Huawei, HiSilicon
	Our understanding is that 
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 counts UL subframes only, and DL subframes are invalid for UL transmission (although not “invalid UL subframes”) so naturally be postponed. If the majority view is to support such change we are also fine to make the specification clearer.

	Ericsson
	Agree with Huawei that 
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 counts UL subframes only. Perhaps some other clarification of the text is possible instead of the proposed change.

	LG
	We agree with Ericsson

	Intel
	Same view as Sony/Huawei.

	CATT
	The intention of the proposal is to avoid the understanding that 
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 counts UL subframes only. We agreed that when frequency hopping is enabled, frequency hopping occurs based on absolute SFN, subframe number and Ych. For TDD, assuming Ych=5, the frequency location changes every 5 ms. If 
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 counts UL subframes only, then the PUSCH frequency location changes every 5 uplink subframes which is not aligned with the agreement.



Proposal 9: Discuss further.
(2) When SIB1BIS (parameter startSymbolLC) indicates the fourth subframe symbol as the starting one for DL transmissions to LC/CE UEs, in MBSFN subframes the starting subframe symbol for DL transmissions to LC/CE UEs in the third one (see R1-160614).
	Company
	Comments and/or questions for (2)

	Samsung
	Support 

	NEC 
	Support.

	Panasonic
	Support

	Sony
	It should be possible to do symbol combining between subframes. If PDSCH or MPDCCH are rate matched and mapped to different numbers of symbols in MBSFN subframes and normal subframes, then symbol combining isn’t possible. Two potential solutions are:
· Option 1: rate match based on resource in normal subframes and map to OFDM symbols that are active in both normal and MBSFN subframes

· Option 2: rate match based on MBSFN subframes and puncture resource elements in normal subframes

	Nokia Networks, ALU, ASB
	Support

	MediaTek
	For CE mode A, the proposal is OK. 

For CE mode B, the aligned starting symbol is preferred for combining.

	Huawei, HiSilicon
	Support

	Ericsson
	Considering the following aspects we tend to think that this optimization is not worth the required effort, especially at this late stage:

· It seems to us that a starting symbol based on the MBSFN configuration would not be applicable to the SI message containing the MBSFN configuration and perhaps not to other SI messages either (since they are supposed to be possible to decode in parallel).

· Different symbols in an MBSFN subframe may have different CP lengths.

· Plus the aspect raised in Sony’s answer above

	LG
	Considering MPDCCH search space may be shared among UEs in CE mode A and B, if different behavior is needed for CE mode B, our preference is not to make exception on MBSFN/special subframe at all (same CIF applies to all available DL subframes).

	Intel
	Agree with Ericsson. 


Proposal 10: The first symbol for DL transmissions to LC/CE UEs, indicated by the parameter startSymbolLC in SIB1bis, is the same in both normal and MBSFN subframes.

(3) When in RRC_CONNECTED, MPDCCH scheduling RAR and PDSCH conveying RAR that are related to M-PDCCH order are prioritized over any other unicast DL reception.
This is an agreement but, as also mentioned in R1-160806, it is unclear how the LC/CE UE can know in advance that an MPDCCH is for an MPDCCH order prior to detecting the MPDCCH. This would mean that a LC/CE UE cannot be scheduled in a different narrowband than the one where the LC/CE monitors MPDCCH in a subframe. 
	Company
	Comments and/or questions for (3)

	Samsung
	Revert the agreement in (3) above

	NEC 
	Reject the agreement.

	Panasonic
	Support (as it is our proposal)

	Sony
	Reject the agreement.

	Nokia Networks, ALU, ASB
	Reject the agreement

	MediaTek
	It seems different understanding on the agreements. The agreement is to prioritize the RAR related transmission than PDSCH. It doesn’t matter with M-PDCCH order. So the previous agreement looks OK.

	Huawei, HiSilicon
	In our understanding there is no problem with this agreement. The agreement claims that MPDCCH(for RAR) and PDSCH(for RAR) related to MPDCCH order, is prioritized, rather than the MPDCCH as an MPDCCH-order. In case the MPDCCH is successfully detected and it is an MPDCCH order, the later MPDCCH (for RAR) and PDSCH (for RAR) in response to Preamble initiated by this MPDCCH order, is prioritized. 

See our text proposal in R1-160739.

	Ericsson
	The agreement is not saying that the MPDCCH order is prioritized over unicast DL. The agreement is saying that MPDCCH/PDSCH carrying RAR (following a PRACH ordered by an MPDCCH order) is prioritized over unicast DL.

	LG
	We do not see any issue with the agreement as mentioned by HW/Ericsson. We prefer to prioritize RAR over other unicast DL reception/paging

	Intel
	Don’t see any issue with previous agreement. 

	CATT
	We do not see any issue.


Proposal 11: Keep the agreement.

(4) Whether the specifications should explicitly capture “the definition of available subframes and related UE behavior for repetitions” (see R1-160614)
	Company
	Comments and/or questions for (4)

	Samsung
	The specifications seem already clear regarding the subframes and the UE behavior for repetitions – can discuss further if there is any unidentified problem. 

	NEC 
	The specification clarifies valid and invalid subframes. From this UE knows which subframes are available based on frame type (FDD or TDD configuration).

	Panasonic
	We'd like to see the proposed modification. Could the proponent provide draft text of the modification?

	Sony
	Specification is clear.  No need for further explicit definition.

	Nokia Networks, ALU, ASB
	We would like to see the proposed modification to decide.

	MediaTek
	More details are preferred for decision.

	Ericsson
	It seems to us that the specifications are already clear with respect to valid subframes.

	LG
	We also like to see the proposal first


(5) When a subframe is indicated as both valid subframe and MBSFN subframe, it is an invalid subframe when a PDSCH transmission to a LC/CE UE in the subframe is not with TM9 (see R1-161103).
	Company
	Comments and/or questions for (5)

	Samsung
	The above is clear by existing specifications as PDSCH transmission with TM 1/2/6 in MBSFN subframes is not supported (e.g. Table 7.1.5 from TS36.213)

	NEC 
	OK. Agree with Samsung. But, it is also acceptable to clarify it.

	Panasonic
	PDSCH transmission with TM 1/2/6 in MBSFN subframes is not supported is clear but whether it follows invalid subframe behaviour needs to be clarified in the spec.

	Sony
	MBSFN subframes should be used when indicated as valid subframes.

We think it should be possible to send “fake CRS” in MBSFN subframes to allow TM1/2/6 to be used in MBSFN subframes. Not allowing this seems to create an artificial bias against using these TMs.

	Nokia Networks, ALU, ASB
	We support some spec. clarification

	MediaTek
	Ok for clarification in the spec.

	Huawei, HiSilicon
	The same view as Samsung.

	Ericsson
	Agree with Samsung

	LG
	We prefer to clarify this in the spec

	Intel
	Agree with Samsung, but OK to clarify further, if it’s the majority opinion.

	CATT
	We are fine to clarify.


Proposal 12: Discuss further whether there is any ambiguity that MBSFN subframes are invalid subframes for repetitions of a PDSCH transmission configured with TM 1/2/6.
3 Conclusions

Based on views/arguments from companies in the previous section, the following are proposed.
Proposal 1: 
Proposal 2: 
…

4 Annex
[eMTC-3] Collision handling (TBC)

R1-160330      Discussion on open issues for Rel-13 eMTC                     Sequans Communications

· Issue 10: Simultaneous PRACH and PUCCH

R1-160350      Clarification on invalid subframe                 CATT
R1-160352      UL collision handling for eMTC                   CATT

R1-160540      Collision handling betweeen DL repetitions and PSS/SSS/PBCH              Samsung

R1-160542      Prioritization of Overlapped UL transmissions                   Samsung

R1-160614      Remaining details for eMTC  LG Electronics

· Proposal 1: The specification should capture the definition of available subframes and related UE behavior for repetitions.
· Proposal 3: The agreement on priority issues on dynamically scheduled data and semi-persistent scheduled data should be captured in TS 36.211 and TS 36.213.

· Proposal 5: Consider signaling of legacy PRACH configuration for avoiding legacy PRACH resource in PUCCH/PUSCH repetition. PRACH resource gets highest priority over PUCCH/PUSCH repetition. PUCCH/PUSCH will not be mapped to the configured PRACH resources. 

· Proposal 6: Priority among different uplink transmissions needs to be discussed.

· Proposal 19: As in existing system, the starting OFDM symbol for MBSFN subframe is maximum 2.

R1-160739      Corrections for 36.211 for introduction of R13 eMTC feature                    Huawei
· Issue 3: 36.211: Prioritization for M-PDCCH order related transmission

R1-160804      Comment to eMTC 213 CR   Panasonic Corporation
· Issue 10: 36.213: The collision between PSS/SSS/PBCH and PDSCH
R1-160806      Priority of eMTC channels    Panasonic Corporation
R1-161035      Overlap of PUSCH and PUCCH repetitions (TS 36.213)    NEC

R1-161088      LC/CE UE Behaviours in collision scenarios                      Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-161103      Remaining Issues for eMTC Qualcomm

· Proposal 1: In case some MBSFN subframes are marked as valid: For PDSCH TM1, 2 and 6, these subframes are invalid; for MPDCCH and PDSCH TM9, these subframes are valid. If subframes are invalid for TM1, 2 and 6, they are skipped (i.e., not received and counted in the total repetition number).
· Proposal 3: Prioritize PDSCH reception over periodic CSI transmission.
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