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1 Introduction

This document lists aspects/proposals on PDSCH aspects from contributions to RAN1#84. Companies were requested to offer their views/arguments on each particular aspect. The objective was to identify aspects with ‘sufficient’ convergence of opinions for quick respective resolutions and main aspects requiring further consideration/discussion. 
This document provides a summary of the issues. The issues are discussed in more details in the referenced Tdocs. This document should be read in conjunction with the original Tdocs for detailed descriptions of the issues.
As a conclusion, the document provides a list of proposals for updating the eMTC CRs based on the outcome of this email discussion.

2 List of Issues
2.1 RV Cycling for PDSCH
Issue 1: RV cycling for PDSCH is not specified in 36.213.

Tdocs: R1-160348, R1-160544
	Question: Should RV cycling for PDSCH be specified

	Company
	Comment

	Sony 
	Yes. The suggested revision in R1-160544 looks OK.

	Samsung
	Yes, it is currently missing from the specifications and needs to be captured. 

	Panasonic
	Yes.

	NEC
	Yes.

	NOKIA/ALU/ASB
	Yes.

	Sequans
	Yes.

	Ericsson
	Yes.

	CATT
	Yes.

	MediaTek
	Yes.


	Conclusion
	

	17 Feb
	RV cycling for PDSCH should be specified

Revision suggested in R1-160544 could be used to define RV cycling for PDSCH in 36.213, but the method is up to the CR editor.


Issue 2: Alignment of RV cycling of PDSCH / PUSCH with scrambling sequence initialisation and frequency hopping in 36.211.

Tdocs: R1-160348

The misalignment between the sequencing of RVs and the sequencing of scrambling sequences and frequency hopping means that the UE can’t perform symbol combining across a group of Z subframes, as intended in the agreements. 

	Question: Should the RV cycling be aligned with scrambling sequence initialisation and frequency hopping?

	Company
	Comment

	Sony 
	Yes. It might be possible for the scheduler to resolve this issue, but we think it is better if it is specified so that the UE implementation is unambiguous.

	Samsung
	We agree with the proposal to align RV cycling and scrambling sequence initialization.

	Panasonic
	Agreed.

	NEC
	Yes.

	NOKIA/ALU/ASB
	Agree we need to align.

	Sequans
	Agree

	Ericsson
	Agree we need to align. Since Z may be a smaller value than the frequency hopping period care needs to be taken when deciding which one to align with which, and how.

	CATT
	Yes. RV cycling should be specified similarly as scrambling sequence initialisation.

	MediaTek
	Yes.


	Conclusion
	

	17 Feb
	RV cycling and scrambling sequence initialisation should be aligned. 
The RV cycling of PDSCH and PUSCH in 36.213 could be specified in a similar manner to the scrambling sequence initialisation of 36.211. Note that Z can be a smaller value than the frequency hopping period, so this needs to be considered when deciding which one to align with which, and how.


2.2 TDD Issues
Issue 3: Scrambling, frequency hopping and RV cycling of TDD PDSCH don’t allow cross-subframe channel estimation due to starting subframe number
Tdocs: R1-160348

	Question: Should the scrambling initialisation and frequency hopping of TDD PDSCH / MPDCCH be modified with a starting subframe of the absolute subframe #2 in 36.211?

	Company
	Comment

	Sony 
	OK.

	Samsung
	Agree with the proposal

	Panasonic
	OK

	NOKIA/ALU/ASB
	OK

	Sequans
	OK

	Ericsson
	Agree we need to align. Since Z may be a smaller value than the frequency hopping period care needs to be taken when deciding which one to align with which, and how. This issue is also related to discussion on MPDCCH starting subframe configuration.

	CATT
	Yes.

	MediaTek
	OK


	Conclusion
	

	17 Feb
	Scrambling initialisation and frequency hopping of TDD PDSCH / MPDCCH should be modified with a starting subframe of the absolute subframe #2 in 36.211


	Question: Should the RV cycling of TDD PDSCH / MPDCCH be modified with a starting subframe of the absolute subframe #2 in 36.211?

	Company
	Comment

	Sony 
	OK.

	Samsung
	Agree with the proposal

	Panasonic
	OK

	NOKIA/ALU/ASB
	OK

	Sequans
	OK

	Ericsson
	Agree we need to align. Since Z may be a smaller value than the frequency hopping period care needs to be taken when deciding which one to align with which, and how. This issue is also related to discussion on MPDCCH starting subframe configuration.

	CATT
	Yes.

	MediaTek
	OK


	Conclusion
	

	17 Feb
	RV cycling of TDD PDSCH / MPDCCH should be modified with a starting subframe of the absolute subframe #2 in 36.211


2.3 TM9
Issue 4: Should TM9 be supported in MBSFN subframes?

Tdocs: R1-160544
[Summary from R1-060544]: TM9 was not supported in MBSFN subframes because CSI is determined based on CRS (which are not present in MBSFN subframes). However this is rather irrelevant to CSI determination. Hence the proposal is to allow TM9 transmissions in MBSFN subframes.
	Question: Should TM9 be supported in MBSFN subframes?

	Company
	Comment

	Sony 
	Our preference was for a minimum number of TMs: basically TM1 and TM2. We don’t see a particular need to optimise TM9, but wouldn’t object.

	Samsung
	Not allowing TM9 in MBSFN subframes practically removes the need for TM9. No reason to preclude TM9 in MBSFN subframes because CSI measurement is based on CRS. eNB can indicate MBSFN subframes as invalid if it so chooses.

	Panasonic
	MPDCCH MCS selection (number of the repetition, aggregation levels), which is DMRS based) are determined by also CRS based CSI. DMRS based PDSCH is operated with the same manner. Therefore, TM9 should be supported.

	NEC
	Yes, TM9 should be supported in MBSFN subframes.

	NOKIA/ALU/ASB
	Agree with NEC

	Sequans
	Similar view as Sony

	Ericsson
	Agree with NEC

	CATT
	Yes.

	MediaTek
	Supported.


	Conclusion
	

	17 Feb
	TM9 supported in MBSFN subframes


2.4 Repetition Numbers for PDSCH
Issue 5: The mapping between the RRC bit field (index) used to indicate “pdsch-maxNumRepetitionCEmodeA / CEmodeB” and the actual number of repetitions is not defined.
Tdocs: R1-160544

An example mapping is shown below (from R1-160544):

Table 7.1.11-1: PDSCH repetition levels  (DCI Format 6-1A)
	Higher layer pararameter

‘pdsch-maxNumRepetitionCEmodeA’
	Repetition Number Field {00, 01, 10, 11}

Maps to 
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	Not configured
	{1,2,4,8}

	16
	{1,4,8,16}

	32
	{1,4,16,32 }


	Question: Does there need to be a defined mapping between the index for “pdsch-maxNumRepetitionCEmodeA / CEmodeB” and the actual number of repetitions is not defined?

	Company
	Comment

	Sony 
	Yes. The approach in R1-160514 seems fine. Specification in 36.213 is OK.

	Samsung
	Agree with the proposal

	Panasonic
	OK.

	NEC
	OK.

	NOKIA/ALU/ASB
	Yes

	Sequans
	Yes

	Ericsson
	Yes

	CATT
	Yes

	MediaTek
	Yes.


	Conclusion
	

	17 Feb
	There needs to be a defined mapping between the index for “pdsch-maxNumRepetitionCEmodeA / CEmodeB” and the actual number of repetitions.
This could be specified in TS36.213, e.g. using the approach in R1-160514


Issue 6: Should there be a restriction on the maximum number of repetitions for PDSCH in CE Mode A?

Tdocs: R1-160804

Is there a linkage to the measurement time that a UE implementation needs in order to perform CSI measurements?

	Question: Should there be a restriction on the maximum number of repetitions for CE Mode A?

	Company
	Comment

	Sony 
	There already is a restriction (in Table 7.1.11-1). The value is 32 (see table above in this section). 

	Samsung
	OK with current specification – also OK to further restrict it to 16 for LC/CE UEs

	Panasonic
	It seems there were misunderstanding from our side. If the current value is 32, it is ok. 

	NEC
	Up to 32 is OK.

	NOKIA/ALU/ASB
	32 restriction is OK.

	Sequans
	We think the current ‘restriction’ to 32 is Ok

	Ericsson
	Agree with Sony

	Yes
	Current specification is ok.

	MediaTek
	32 is OK.


	Conclusion
	

	17 Feb
	Max number of reps for CEModeA is 32. No need for change to the CR.


Issue 7: Should it be possible to set the maximum number of repetitions for PDSCH in CE Mode A to 1? i.e. should it be possible to disable repetitions in PDSCH for CE Mode A?

Tdocs: R1-161007 (proposal 11)
	Question: Should it be possible to set the maximum number of repetitions in CE Mode A to 1?

	Company
	Comment

	Samsung
	No need – can be disabled by eNB

	Panasonic
	 Not necessary. We agree Sony's view.

	Sony
	No need. The eNodeB can schedule REP1 all the time if it wants.

	Sequans
	Keeping CE mode A repetition sets as current is ok, as long as we do not define MPDCCH starting subframe to be scaled with Rmax (as seen in some proposals).  Otherwise we prefer a separate maximum number with value of 1 

	Ericsson
	A related issue has been raised in question 2.6 in the PUCCH discussion related to the following RAN1 agreement which may motivate allowing to set the maximum number of PDSCH repetitions to 1 in TDD:

· In CE Mode A, 

· ACK/NACK bundling is supported for PDSCH in TDD

· ACK/NACK multiplexing is supported only when PDSCH is configured to NOT repeated in TDD (using Rel-10 channel selection mapping table)

· When PDSCH is configured to be repeated, ACK/NACK multiplexing is not supported for TDD. This implies that a HARQ feedback only corresponds a single PDSCH TBS.

	CATT
	According to the agreement mentioned by Ericsson, maximum number of PDSCH repetitions to be 1 should be introduced.

	MediaTek
	It seems needed for supporting ACK/NACK multiplexing in TDD.


	Conclusion
	

	17 Feb
	For the maximum number of PDSCH repetitions in CE mode A:

· For TDD, it is possible to set the value to 1

· For FDD, it is possible to set the value to 1


2.5 TBS Signalling

Issue 8: In CE mode B, PDSCH can be allocated with ITBS = 10, which relates to a 16QAM transmission, but CE mode B does not support 16QAM.

Tdocs: R1-160544

	Question: Should the maximum ITBS for CE mode B PDSCH be ITBS = 9?

	Company
	Comment

	Samsung
	Agree with the proposal – this is probably a typo in the current version of TS36.213

	Panasonic
	Agree.

	NEC
	OK.

	NOKIA/ALU/ASB
	Agree

	Sony
	There seems to be an inconsistency between 36.213 and 36.212. The 36.212 CR states that Format 6-1B carriers an MCS indication in DCI whereas the 36.213 describes how to decode a TBS index. The two CRs should either both refer to MCS index, or both refer to TBS Index. See excerpts from CRs below…
Either IMCS or ITBS should be limited to a maximum value of 9.

<< Excerpts from eMTC CRs >>

Section 7.1.7 of the 36.213 CR states:


-
if the UE is a LC/CE UE

· if PDSCH is assigned by MPDCCH DCI format 6-1A or 6-2


-
read the 4-bit "modulation and coding scheme (
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· The UE is not expected to receive a DCI format 6-1A, 6-2 indicating 
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-
else if PDSCH is assigned by MPDCCH DCI format 6-1B


-
read the 4-bit "TBS Index (
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)" field in the DCI.  

· The UE does not expect to receive a DCI format 6-1B indicating 
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Section 5.3.3.1.13 of the 36.212 CR states:

Format 6-1B is used for random access procedure …. << SNIP >>
Otherwise, 
- Resource block assignment – 
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+1 bits for PDSCH as defined in [3]:

- 
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 MSB bits provide the narrowband index as defined in section 6.2.7 of [2] 
- 1 bit provides the resource allocation within the indicated narrowband, where value 0 indicates RBs with PRB index {0, 1, 2, 3} and value 1 indicates that all 6 PRBs are used.
- Modulation and coding scheme – 4 bits as defined in section x.x of [3]
- Repetition number – 3bits as defined in section x.x of [3]

- HARQ process number – 1 bit as defined in section x.x of [3]
- New data indicator – 1 bit
- HARQ-ACK resource offset – 2 bits as defined in section 10.1 of [3]. 

- DCI subframe repetition number –2 bits as defined in section x.x of [3]


	Sequans
	Agree,

	Ericsson
	Agree with Sony

	CATT
	Agree

	MediaTek
	Agree


	Conclusion
	

	17 Feb
	Section 7.1.7 of 36.213 should be updated such that when decoding format 6-1B:

· a 4-bit “modulation and coding scheme , 
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· The UE does not expect to receive a DCI format 6-1B indicating 
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2.6 Resource Element Mapping in PBCH subframes

Issue 9: RAN1#80 agreements stated that MIB and user data are assumed not to be sent in the same PRBs. This is not strictly implemented in section 6.4.1 of 36.211 (in 36.211, the restriction is about “not being sent in the same resource elements”, rather than “not being sent in the same PRB”).
Tdocs: R1-160739, R1-160804
	Question: Should 36.211 be updated such that PDSCH is not mapped to resource elements in PRBs to which PBCH is mapped?

	Company
	Comment

	Sony
	If a “puncturing rule” were to be applied to PDSCH resource elements mapped in PRBs containing PBCH, a UE implementation that didn’t want to decode PDSCH resource elements in PBCH PRBs, could puncture those PRBs anyway. Hence we are OK with the current specification in 36.211

	Samsung
	Agree with the proposals

	Panasonic
	In order to allow the symbol combining among subframes, 211 description should be the mapping based as if PBCH is not mapped. 
We prefer the same mechanism discussed for normal UEs of DMRS like R1-160988 and R1-16990 based on the agreement in RAN1#83.

In Rel-13, introduce the new UE behavior in case of collisions between PDSCH with port 5, 7-14 DMRS and PSS/SSS/PBCH in the specification when the UE is scheduled with DMRS based PDSCH in RBGs containing PSS/SSS/PBCH, the UE can receive the RBs that does not overlap with PSS/SSS/PBCH within the RBGs.

	NEC
	Yes.

	NOKIA/ALU/ASB
	Agree with proposal to update 36.211

	Sequans
	Similar view as Sony

	Ericsson
	Yes, and please note that the latest version of the 36.211 CR (R1-161112) is already according to the proposal in R1-160739.

	CATT
	Agree with Sony.

	MediaTek
	Yes. Agree with proposal to update 36.211.


	Conclusion
	

	17 Feb
	Specification of PDSCH resource mapping in subframes containing PBCH is OK in the current CR to 36.211.


2.7 Sequence Generation for PDSCH DMRS
Issue 10: PDSCH DMRS sequence is initialised based on nRNTI rather than nSCID.

Tdocs: R1-160739

	Question: Is it OK to initialise PDSCH DMRS sequences based on nSCID.?

	Company
	Comment

	Samsung
	Agree with the proposal

	Panasonic
	Both work well as it is not intend to support MU-MIMO. We are ok with the majority view. 

	NEC
	Yes. Agree with the proposal.

	NOKIA/ALU/ASB
	Agree with the proposal.

	Sequans
	Agree with the proposal.

	Ericsson
	Yes, and please note that the latest version of the 36.211 CR (R1-161112) is already according to the proposal in R1-160739.

	CATT
	OK.

	MediaTek
	OK


	Conclusion
	

	17 Feb
	The latest version of the 36.211 CR (R1-161112) initialises PDSCH DMRS correctly.


2.8 ZP-CSI-RS Signalling

Issue 11: Whether ZP-CSI-RS should be indicated to UEs.

Tdocs: R1-160804

According to R1-160804, the following alternatives exist:

alt 1:
ZP-CSI-RS is indicated to UE by dedicated RRC signalling in all TMs.
alt 2:
ZP-CSI-RS is indicated to UE by dedicated RRC signalling in TM9 only.
alt 3:
ZP-CSI-RS is not indicated to UE.
	Question: Which of the following alternatives should be applied for ZP-CSI-RS?

alt 1:
ZP-CSI-RS is indicated to UE by dedicated RRC signalling in all TMs.
alt 2:
ZP-CSI-RS is indicated to UE by dedicated RRC signalling in TM9 only.
alt 3:
ZP-CSI-RS is not indicated to UE.

	Company
	Comment

	Samsung
	Alt. 1

	Panasonic
	Argument for alt 2 would be no modification of RRC but it would require the modification not to signal NZP-CSI-RS. Best preference is alt 1. Second preference is alt 3.  

	NEC
	Alt 3 is our preference.

	NOKIA/ALU/ASB
	Alt3.

	Ericsson
	Alt 1 (=most similar to legacy case).

	CATT
	Alt 3

	MediaTek
	Alt 3.


	Conclusion
	

	17 Feb
	Downselect between the following options:

· alt 1:
ZP-CSI-RS is indicated to UE by dedicated RRC signalling in all TMs.
· alt 3:
ZP-CSI-RS is not indicated to UE.


2.9 PDSCH Starting Subframe
Issue 12: The specification of starting subframe of PDSCH in 36.213 may not account for the agreement that the PDSCH starts from the second valid downlink subframe. 

Tdocs: R1-161034

Two options are listed below:
Option 1: PDSCH always starts second valid downlink subframe after the end of the corresponding transmitted M-PDCCH regardless whether there are invalid subframes between MPDCCH and PDSCH as shown on Figure 1. 
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Figure 1. PDSCH Starting subframe after detection of MPDCCH (Option 1)

Option 2: PDSCH starts the earliest valid subframe that satisfies the condition 2≤k0 where k0 takes into account all kind of subframes such as valid, invalid and retuning subframes as shown on Figure 2. 
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Figure 2. PDSCH Starting subframe after detection of MPDCCH (Option 2)

	Question: Which of option 1 and option 2 (above) should be specified in 36.211?

	Company
	Comment

	Sony
	During the work item phase, option 1 was shown to simplify system operation. Our understanding is that the current CR does implement the agreement. We are open to further clarification in the CR, if necessary.

	Samsung
	Option 1 was discussed and agreed – no associated problem is identified – the current CR is fine.

	Panasonic
	Our understanding is also option 1 was agreed.

	NEC
	RAN1 agreement is in line with Option 1 in our understanding.

	NOKIA/ALU/ASB
	Option 1 (current agreement) is sufficient.

	Sequans
	Option 2 may lead to a collision. With no repetition, if UE1 is scheduled at SF#2 then it will receive PDSCH at SF#8. UE2 receiving MPDCCH at SF#3 will therefore have to wait for SF#9. 

So option 1 should be followed, and the text mentioned to be refined. 

	Ericsson
	Agree with Sony

	CATT
	Option 1 was already agreed.

	MediaTek
	Option 1 has been agreed in RAN1.


	Conclusion
	

	17 Feb
	Option 1 is the agreed functionality and no change is required to the eMTC CRs


3 Conclusion
Following an email discussion [eMTC-5] on issues relating to PDSCH for eMTC, the following issues were identified that affect the RAN1 eMTC CRs:

Issue 1: RV cycling for PDSCH should be specified

Issue 2: RV cycling and scrambling sequence initialisation of PDSCH should be aligned. 
Issue 3: For TDD PDSCH / MPDCCH, the following modifications to 36.211 should be made:

· Scrambling initialisation and frequency hopping of TDD PDSCH / MPDCCH should be modified with a starting subframe of the absolute subframe #2

· RV cycling of TDD PDSCH / MPDCCH should be modified with a starting subframe of the absolute subframe #2

Issue 4: TM9 supported in MBSFN subframes.

Issue 5: There needs to be a defined mapping in 36.213 between the index for “pdsch-maxNumRepetitionCEmodeA / CEmodeB” and the actual number of repetitions.

Issue 7: For the maximum number of PDSCH repetitions in CE mode A:

· For TDD, it is possible to set the value to 1

· FFS: For FDD, it is possible to set the value to 1

Issue 8: Section 7.1.7 of 36.213 should be updated such that when decoding format 6-1B:

· a 4-bit “modulation and coding scheme , 
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· The UE does not expect to receive a DCI format 6-1B indicating 
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Issue 11: Downselect between the following options:

· alt 1:
ZP-CSI-RS is indicated to UE by dedicated RRC signalling in all TMs.
· alt 3:
ZP-CSI-RS is not indicated to UE.
Detailed explanation of these issues are contained in the subsections of the main text of this Tdoc and the Tdocs referred to therein.

Other issues were also discussed, but it was concluded that these issues did not affect the current eMTC CRs. 
4 Annex
R1-160348      Frequency hopping, redundancy version determination and scrambling sequence generation      CATT

R1-160544      Corrections on UE Procedure for Receiving/Transmitting PDSCH/PUSCH                      Samsung

R1-160739      Corrections for 36.211 for introduction of R13 eMTC feature                    Huawei

Issue 2: 36.211: Sequence generation for PDSCH DMRS

R1-160804      Comment to eMTC 213 CR   Panasonic Corporation

Issue 14: 36.213: Restriction on PDSCH repetition number in CE mode A

R1-161007      Discussion on several remaining issues on Rel-13 eMTC  Lenovo (Beijing) Ltd

Proposal 11: The parameter pdsch-maxNumRepetitionCEmodeA-r13 can take a value of 1.

R1-161034      PDSCH Starting subframes for Rel-13 MTC (TS 36.213)   NEC
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