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1 Introduction

The endorsed version of the TS 36.302 running CR for eMTC has been provided in [1]. In this document, we discuss the Editor’s Notes in the running CR and give our proposals. 

2 Discussion
#1 Editor’s note for "Reception Type" Combination

At the end of “Table 8.2-2a: Downlink "Reception Type" Combinations for BL UEs and UEs in enhanced coverage”, there has an Editor’s note about whether the new-added "Reception Type" Combinations in 2.3 and 2.4 are aligned with RAN1 specification, e.g., the description related to Type0-MPDCCH common search space and MPDCCH UE-specific search space. 

For reference, we copy the following physical layer specification (TS 36.213 section 9.1.5) related to monitor Type 0 CSS:

	For Type0-MPDCCH common search space, the narrowband location and the MPDCCH-PRB-set [image: image1.wmf]p
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Based on the above RAN1 spec, we understand Type0-MPDCCH common search space and MPDCCH UE-specific search space share the same narrowband location and the MPDCCH-PRB-set, e.g., share the same resource. Therefore, it’s impossible for the non-BL UE in CE to simultaneously receive “M” (e.g. MPDCCH in Type 0 CSS) and USS-MPDCCH. In other word, it’s possible for the non-BL UE in CE to monitor both Type 0 CSS and USS but it can only receive either “M” or other USS-MPDCCH. 
Observation 1: Based on the RAN1 spec, it’s impossible for the non-BL UE in CE to simultaneously receive MPDCCH in Type 0 CSS and USS-MPDCCH as these two search spaces share the same resources.

Generally, in all the Reception Types for eMTC UE, the part of (J or E or B) can be seen as USS-MPDCCHs for scheduling DL, the part of (I or F) can be seen as USS-MPDCCHs for scheduling UL, K is PDSCH and the Reception Type C and D are in Type 0 CSS. The new Reception Type “M” also represents MPDCCH in Type 0 CSS. In the current running CR, for UEs supporting ETWS and CMAS, “M” is merged into the part of (J or E or B) with the relationship of “or”, it looks that non-BL UE in CE cannot receive both “M” and USS-MPDCCHs for scheduling DL but can receive both “M” and USS-MPDCCHs for scheduling UL. We think this contradicts Observation 1. 

Moreover, the similar issues exist for the existing Reception Types C and D. As mentioned above, they are also in Type 0 CSS, thus it’s also impossible for the UE to receive both “C” and “(I or F)” and impossible for the UE to receive both “D” and “(J or E or B)”. Therefore, we think the right combination should reflect the following considerations:

· The eMTC UE can receive both (J or E or B) and (I or F) simultaneously in the UE-specific search space;
· The R15 and earlier eMTC UE can receive only one between the two Reception Types C, D. The R16 eMTC UE can receive only one among the three Reception Types C, D and M in the Type 0 CSS;

· The eMTC UE can receive either the (C or D or M), or the ((J or E or B) and (I or F)), but not both.
Based on the above analysis, we have the following proposal:

Proposal 1: It’s suggested to modify Reception Type combinations for the eMTC UE in RRC_CONNECTED as following:
	2. RRC_CONNECTED

	2.1 All UEs
	A or ((((J or E or B) + (I or F)) or C or D) + K) or G or H

	
	Remarks: The combination for Random Access procedure is only required, related to G and H.

	2.2 UEs supporting FS2
	 A or ((((J or E or B) + (I or F)) or C or D) + I + K) or G or H

	
	Remarks: For TDD UL/DL configuration 0, two MPDCCHs can be received in the same subframe for UL-SCH in two different uplink subframes, which is only applicable for UEs configured with CE mode A with no repetitions.

Remarks: The combination for Random Access procedure is only required, related to G and H.

	2.3 UEs supporting ETWS and CMAS
	A or ((((J or E or B) + (I or F)) or C or D or M) + K) or G or H

	
	Remarks: The combination for Random Access procedure is only required, related to G and H.
Remarks: The combination only applies for non-BL UE in CE.

	2.4 ETWS and CMAS UEs supporting FS2
	A or ((((J or E or B) + (I or F)) or C or D or M) + I + K) or G or H

	
	Remarks: For TDD UL/DL configuration 0, two MPDCCHs can be received in the same subframe for UL-SCH in two different uplink subframes, which is only applicable for UEs configured with CE mode A with no repetitions.

Remarks: The combination for Random Access procedure is only required, related to G and H.
Remarks: The combination only applies for non-BL UE in CE.


#2 Editor’s note for PUR "Reception Type"

At the end of “Table 8.2-1a: Downlink "Reception Types" for BL UEs and UEs in enhanced coverage”, there has an Editor’s note about whether PUR related new "Reception Types" would be needed in Table 8.2-1a. During email discussion, there already have some companies to mention its necessity. Therefore, we think it’s straightforward to add new Reception Types for PUR. 
PUR is for the UE in RRC_IDLE and with valid TA to transmit data on the pre-configured UL resources. For this feature, RAN1 has agreed in idle mode, only one HARQ process is supported for dedicated PUR. For dedicated PUR in idle mode, UL grant for HARQ retransmission is transmitted in search space and the PUR search space configuration shall be included in the PUR configuration. RAN2 has agreed to provide the UE with a UE-specific RNTI for D-PUR. 
Based on these agreements, we understand the UE needs to receive MPDCCH for scheduling DL assignment and the subsequent MPDSCH and also the MPDCCH for scheduling UL grant. Therefore, the following new Reception Types would be needed, e.g., Reception Type "N" for MPDCCH for scheduling DL assignment, Reception Type "O" for MPDCCH for scheduling UL grant and Reception Type "P" for PDSCH associated DL-SCH.

Moreover, as RAN1 has agreed a dedicated L1 PUR ACK can be sent on NPDCCH, another Reception Type "Q" would be also needed but not associated with any transport channels.
Based on the above analysis, we have the following proposal:
Proposal 2: It’s suggested to add the following new reception types for PUR into the table for Downlink "Reception Type" for eMTC UE: 
Table 8.2-1a: Downlink "Reception Types" for BL UEs and UEs in enhanced coverage

	"Reception Type"
	Physical Channel(s)
	Monitored
RNTI
	Associated
Transport Channel

	A
	PBCH
	N/A
	BCH

	B
	MPDCCH (Note 1)
	C-RNTI
	N/A

	C
	MPDCCH
	TPC-PUCCH-RNTI
	N/A

	……
	
	
	

	M
	MPDCCH (Note 8)
	SI-RNTI
	N/A

	N
	MPDCCH
	PUR-RNTI
	DL-SCH

	O
	MPDCCH
	PUR-RNTI
	UL-SCH

	P
	PDSCH
	PUR-RNTI
	DL-SCH

	Q
	MPDCCH
	PUR-RNTI
	N/A


With the new reception types for PUR, new reception type combinations for eMTC UE are also needed. According to the current RAN1 and RAN2 agreements, we have the following considerations:

· Due to only single HARQ process is supported and there exists timing between MPDCCH transmission and corresponding PDSCH transmission (e.g., PDSCH transmission can only be after several subframes from the last subframe in which the MPDCCH is transmitted), the reception type “N” for MPDCCH for DL and reception type “P” for PDSCH cannot be received simultaneously;

· The reception type “N” for MPDCCH for DL and reception type “O” for MPDCCH for UL can be received simultaneously due to eMTC UE is capable of duplex.

· The reception type “O” for MPDCCH for UL and reception type “P” for PDSCH can also be received simultaneously as they are independent of each other.
· Reception Type "Q" and any other new reception type for PUR cannot be received simultaneously.
· The reception types for PUR and other existing reception types in RRC_IDLE cannot be received simultaneously.
Based on the above considerations, we have the following proposal:
Proposal 3: It’s suggested to add new reception type combinations for PUR for RRC_IDLE into the table for Downlink "Reception Type" Combinations for eMTC UE: 

Table 8.2-2a: Downlink "Reception Type" Combinations for BL UEs and UEs in enhanced coverage

The "Reception Type" used in this table refers to the "Reception Type" in Table 8.2-1a.

	
	PCell

	1. RRC_IDLE

	1.1 All UEs 
	A or G or H

	1.2 UEs supporting SC-PTM
	A or G or H or (D1 + H1)

	1.3 UEs supporting MWUS
	A or G or H or L

	1.4 UEs supporting 

PUR
	A or G or H or ((O + (N or P)) or Q)

	1.5 UEs supporting SC-PTM and PUR
	A or G or H or (D1 + H1) or ((O + (N or P)) or Q)

	1.6 UEs supporting MWUS and PUR
	A or G or H or L or ((O + (N or P)) or Q)

	2. RRC_CONNECTED

	2.1 All UEs
	A or ((J or C or E or B) + (I or D or F) + K) or G or H

	……
	


#3 Editor’s note for remarks
At the end of “Table 8.2-2a: Downlink "Reception Type" Combinations for BL UEs and UEs in enhanced coverage”, there has an Editor’s note about whether a formal Note, e.g., “Note 1: the remark applies to all UEs also applies to UEs with specific capabilities” needs to be introduced in order to avoid repeating some common Remarks. Such note was suggested by company during the running CR discussion.
We have the sympathy with the above suggested note. In the current TS 36.302, there are many repeated remarks. But the general way is that the remarks for all UEs would also be applied to the UE with some other specific capabilities. And the remark for certain kind UE also applies to the UEs which have the same capabilities. So a possible way can be to remove those repeated remarks and just add a common note for clarification.

Proposal 4: It’s suggested to optimize the remarks in the table for Downlink "Reception Type" Combinations for eMTC UE as following: 

	2. RRC_CONNECTED

	2.1 All UEs
	A or ((J or C or E or B) + (I or D or F) + K) or G or H

	
	Remarks: The combination for Random Access procedure is only required, related to G and H.

	2.2 UEs supporting FS2
	 A or ((J or C or E or B) + (I or D or F) + I + K) or G or H

	
	Remarks: For TDD UL/DL configuration 0, two MPDCCHs can be received in the same subframe for UL-SCH in two different uplink subframes, which is only applicable for UEs configured with CE mode A with no repetitions.



	2.3 UEs supporting ETWS and CMAS
	A or ((J or C or E or B or M) + (I or D or F) + K) or G or H

	
	
Remarks: The combination only applies for non-BL UE in CE.

	2.4 ETWS and CMAS UEs supporting FS2
	A or ((J or C or E or B or M) + (I or D or F) + I + K) or G or H

	
	



	NOTE 1: The remark for certain kind UE also applies to the UEs which have the same capabilities. So it only needs to be mentioned when it first appears.


3 Conclusions

In this contribution, we analysis the Editor’s notes in the endorsed TS 36.302 running CR for eMTC and make the following proposals:

Observation 1: Based on the RAN1 spec, it’s impossible for the non-BL UE in CE to simultaneously receive MPDCCH in Type 0 CSS and USS-MPDCCH as these two search spaces share the same resources.
Proposal 1: It’s suggested to modify Reception Type combinations for the eMTC UE in RRC_CONNECTED as following:

	2. RRC_CONNECTED

	2.1 All UEs
	A or ((((J or E or B) + (I or F)) or C or D) + K) or G or H

	
	Remarks: The combination for Random Access procedure is only required, related to G and H.

	2.2 UEs supporting FS2
	 A or ((((J or E or B) + (I or F)) or C or D) + I + K) or G or H

	
	Remarks: For TDD UL/DL configuration 0, two MPDCCHs can be received in the same subframe for UL-SCH in two different uplink subframes, which is only applicable for UEs configured with CE mode A with no repetitions.

Remarks: The combination for Random Access procedure is only required, related to G and H.

	2.3 UEs supporting ETWS and CMAS
	A or ((((J or E or B) + (I or F)) or C or D or M) + K) or G or H

	
	Remarks: The combination for Random Access procedure is only required, related to G and H.
Remarks: The combination only applies for non-BL UE in CE.

	2.4 ETWS and CMAS UEs supporting FS2
	A or ((((J or E or B) + (I or F)) or C or D or M) + I + K) or G or H

	
	Remarks: For TDD UL/DL configuration 0, two MPDCCHs can be received in the same subframe for UL-SCH in two different uplink subframes, which is only applicable for UEs configured with CE mode A with no repetitions.

Remarks: The combination for Random Access procedure is only required, related to G and H.
Remarks: The combination only applies for non-BL UE in CE.


Proposal 2: It’s suggested to add the following new reception types for PUR into the table for Downlink "Reception Type" for eMTC UE: 
Table 8.2-1a: Downlink "Reception Types" for BL UEs and UEs in enhanced coverage

	"Reception Type"
	Physical Channel(s)
	Monitored
RNTI
	Associated
Transport Channel

	A
	PBCH
	N/A
	BCH

	B
	MPDCCH (Note 1)
	C-RNTI
	N/A

	C
	MPDCCH
	TPC-PUCCH-RNTI
	N/A

	……
	
	
	

	M
	MPDCCH (Note 8)
	SI-RNTI
	N/A

	N
	MPDCCH
	PUR-RNTI
	DL-SCH

	O
	MPDCCH
	PUR-RNTI
	UL-SCH

	P
	PDSCH
	PUR-RNTI
	DL-SCH

	Q
	MPDCCH
	PUR-RNTI
	N/A


Proposal 3: It’s suggested to add new reception type combinations for PUR for RRC_IDLE into the table for Downlink "Reception Type" Combinations for eMTC UE: 

Table 8.2-2a: Downlink "Reception Type" Combinations for BL UEs and UEs in enhanced coverage

The "Reception Type" used in this table refers to the "Reception Type" in Table 8.2-1a.

	
	PCell

	1. RRC_IDLE

	1.1 All UEs 
	A or G or H

	1.2 UEs supporting SC-PTM
	A or G or H or (D1 + H1)

	1.3 UEs supporting MWUS
	A or G or H or L

	1.4 UEs supporting 

PUR
	A or G or H or ((O + (N or P)) or Q)

	1.5 UEs supporting SC-PTM and PUR
	A or G or H or (D1 + H1) or ((O + (N or P)) or Q)

	1.6 UEs supporting MWUS and PUR
	A or G or H or L or ((O + (N or P)) or Q)

	2. RRC_CONNECTED

	2.1 All UEs
	A or ((J or C or E or B) + (I or D or F) + K) or G or H

	……
	


Proposal 4: It’s suggested to optimize the remarks in the table for Downlink "Reception Type" Combinations for eMTC UE as following: 

	2. RRC_CONNECTED

	2.1 All UEs
	A or ((J or C or E or B) + (I or D or F) + K) or G or H

	
	Remarks: The combination for Random Access procedure is only required, related to G and H.

	2.2 UEs supporting FS2
	 A or ((J or C or E or B) + (I or D or F) + I + K) or G or H

	
	Remarks: For TDD UL/DL configuration 0, two MPDCCHs can be received in the same subframe for UL-SCH in two different uplink subframes, which is only applicable for UEs configured with CE mode A with no repetitions.



	2.3 UEs supporting ETWS and CMAS
	A or ((J or C or E or B or M) + (I or D or F) + K) or G or H

	
	
Remarks: The combination only applies for non-BL UE in CE.

	2.4 ETWS and CMAS UEs supporting FS2
	A or ((J or C or E or B or M) + (I or D or F) + I + K) or G or H

	
	



	NOTE 1: The remark for certain kind UE also applies to the UEs which have the same capabilities. So it only needs to be mentioned when it first appears.
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