3GPP TSG-RAN WG2 #93bis	R1-162252
Busan, Korea 11th - 15th April 2016


Agenda item:	7.1.5
Source: 	Sequans Communications
Title: 	eMTC corrections for 36.213
Document for:	Discussion  
Introduction
 Rel-13 eMTC CR package for RAN1 specs was approved during RAN#71. This contribution presents required corrections for TS 36.213.
Discussion
· MPDCCH 2+4 configuration
[bookmark: _GoBack]UE can be configured with a single set of 2 PRBs or single set of 4 PRBs, or it can be configured with 2+4 PRBs. When configured with 2+4 the current specification does not describe well how configuration is done. Whether UE is configured with two separate PRB sets (2 PRB and 4 PRB separately), or single PRB set of 6. 
For example, section 9.1.5 text is as follows

If higher layer configuration numberPRB-Pairs-r13 for MPDCCH-PRB-set [image: ]is 6, =2+4, and the number of PRB-pairs in an MPDCCH-PRB-set [image: ]= 2+4.
which implies a single configured value of 6. Also, according to the description in 36.331 it says that if  numberPRB-Pairs-r13 is present its value is fixed to 6 and numberPRB-Pairs-r11 shall be ignored . The problem with this is how to associate scrambling identity to each PRB set. 
We believe that for UE to be configured with 2+4 there need to be one configuration for 2 PRB and another configuration for 4 PRB set.  We suggest the correction in proposal 1 in the appendix
·  MPDCCH resource block mapping
In section 9.1.4.4 the text says:



 the parameter resourceBlockAssignment-r13 is used in place of resourceBlockAssignment-r11,  is used in place of ,  is set to 6, in the rest of this subclause
The parameter resourceBlockAssignment-r13 is both removed from [2] and is anyway not referenced in the remaining of the text in [1]. 
So the sentence is not needed and the following sentence in the spec, we suggest our alternative text in text proposal 2 of the appendix.  
· Msg4 search-space
According to a RAN1#82bis agreement:
–	3: SS for Msg 3 retransmission, PDSCH with contention resolution, and PDSCH with RRCConnectionSetup are the same

Which says that search-space for Msg4 and Msg3 are the same. This should be type2-common search space but in [1] it is appear that Msg4 is monitored under type0-common search-space. Also, type0-common is only relevant for CE mode A according to agreements and specification. 
Correction for this is given in proposal 3 of the appendix 
· MPDCCH search space crossing over SFN=0
RAN1 agreement says that all MPDCCH search-space is not monitored if it is crossing SFN=0. Current text in section 9.1.5 does not reflect this agreement well. 
Correction for this is given in proposal 4 of the appendix 
· Simultaneous paging & RAR monitoring
According to the following RAN1 agreement
RAN1#82bis agreement:
1. In each Paging Occasion (PO), an RRC idle UE monitors one DCI type


This implies that no Type2-MPDCCH (RAR) and Type1-MPDCCH (Paging) are expected to be monitored simultaneously for UE in RRC idle. However the text in section 9.1.5 of [1] does seem to ignore this agreement.
How to handle simultaneously with Type1-common and Type2-common is a separate question and can be left to UE implementation or to RAN2. Still it is important to reflect the agreement in RAN1 spec so that UE is aware what it is not expected to do.
Correction for this is given in proposal 5 of the appendix 
· MPDCCH case 1/2/3
in section 9.1.5 of [1] the text says 
· 

if the BL/CE UE is configured with =2 or =4 PRB-pairs, and mPDCCH-NumRepetition=1, and 
· 



if the MPDCCH-PRB-set is configured for distributed transmission, the aggregation levels defining the search spaces and the number of monitored MPDCCH candidates are listed in Table 9.1.4-1a and Table 9.1.4-1b, where  is substituted with , and  is substituted with .
· 



	if the MPDCCH-PRB-set is configured for localized transmission, the aggregation levels defining the search spaces and the number of monitored MPDCCH candidates are listed in Table 9.1.4-2a and Table 9.1.4-2b, where  is substituted with  and  is substituted with .
Tables 9.1.4-1 and 9.1.4-2 provide the number of EPDCCH candidate per PRB set size and for each aggregation level. They also distinguish between 3 cases (i.e. Case 1, Case 2 and case 3) and are selected based on DCI formats. Currently only legacy DCI formats are specified for these 3 cases and without mentioning BL/CE UEs. 
In general we think that all 3 cases can be supported for BL/CE UE but without specifying anything, MPDCCH will always follow Case 3 for both localized and distributed transmission. 
We suggest to include BL/CE DCI formats to distinguish between the 3 cases.


Another issue with the above text is when saying where  is substituted with  although the range of values is different. L = {1,2,4,8,16,32} and L’ = {2,4,8,16,24}. 
We suggest refining the text by saying that values which are not part of L’ can be ignored. 
· Distributed transmission for Type1-common and Type2-common
Below RAN1 agreement that MPDCCH transmission for Type1-common and Type2-common SS is always distributed is not included in [1]. 
RAN1#83 agreement:
· For CSS for Paging, an M-PDCCHMPDCCH transmission always assumes all the 6 PRBs using distributed transmission
· For CSS for RAR, and SS for Msg3 retx/Msg 4
· A UE is required to monitor an M-PDCCHMPDCCH transmission assuming all the 6 PRBs using distributed transmission
· The UE is also required to monitor the following decoding candidate with distributed transmission:
· One corresponding to 4 PRBs {0, 1, 2, 3}
· Another corresponding to 2 PRBs {4, 5}


Correction for this is given in proposal 6 of the appendix 
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Appendix
Text proposal 1 for TS 36.213 section 9.1.5
…

If higher layer configuration numberPRB-Pairs-r13 for MPDCCH-PRB-set [image: ]is 6, =2+4, and the number of PRB-pairs in an MPDCCH-PRB-set [image: ]= 2+4.

If two MPDCCH-PRB-sets are configured by higher layers, =2+4, and the number of PRB-pairs in an MPDCCH-PRB-set [image: ]= 2+4.
…
Text proposal 2 for TS 36.213 section 9.1.5
[bookmark: _Toc415085512]9.1.4.4	PRB-pair indication for EPDCCH
For BL/CE UEs, 
· 


the parameter resourceBlockAssignment-r13 is used in place of resourceBlockAssignment-r11,  is used in place of ,  is set to 6, in the rest of this subclause.
For a given serving cell, for each EPDCCH-PRB-pair set/MPDCCH-PRB-pair set [image: ], the UE is configured with a higher layer parameter resourceBlockAssignment-r11 indicating a combinatorial index [image: ] corresponding to the PRB
…
Text proposal 3 for TS 36.213 section 7.1
…
If a UE is configured by higher layers to decode MPDCCH with CRC scrambled by the Temporary C-RNTI and is not configured to decode MPDCCH with CRC scrambled by the C-RNTI, the UE shall decode the MPDCCH and the corresponding PDSCH according to the combination defined in Table 7.1-8. The scrambling initialization of PDSCH corresponding to these MPDCCHs is by Temporary C-RNTI.
Table 7.1-7: PDCCH and PDSCH configured by Temporary C-RNTI
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	DCI format 1A 
	Common and 
UE specific 
by Temporary C-RNTI
	If the number of PBCH antenna port is one, Single-antenna port, port 0 is used (see subclause 7.1.1), otherwise Transmit diversity (see subclause 7.1.2)

	DCI format 1 
	UE specific 
by Temporary C-RNTI
	If the number of PBCH antenna port is one, Single-antenna port, port 0 is used (see subclause 7.1.1), otherwise Transmit diversity (see subclause 7.1.2)



Table 7.1-8: MPDCCH and PDSCH configured by Temporary C-RNTI
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to MPDCCH

	DCI format 6-1A 
	Type0-Common 
Type2-Common
	If the number of PBCH antenna port is one, Single-antenna port, port 0 is used (see subclause 7.1.1), otherwise Transmit diversity (see subclause 7.1.2)

	DCI format 6-1B
	Type0-Common 
Type2-Common
	If the number of PBCH antenna port is one, Single-antenna port, port 0 is used (see subclause 7.1.1), otherwise Transmit diversity (see subclause 7.1.2)



Text proposal 4 for TS 36.213 section 9.1.5
…




If SystemInformationBlockType1-BR or other SI messages are transmitted in subframe , a BL/CE UE shall assume MPDCCH in the subframe  is dropped.The BL/CE UE is not required to monitor an MPDCCH candidate search-space if any ECCEs corresponding to the any of its MPDCCH candidates occur within a frame other than before and also occur within frame.
For MPDCCH UE-specific search space or for Type0-common search space if the higher layer parameter mPDCCH-NumRepetition is set to 1; or for Type2-common search space if the higher layer parameter mPDCCH-NumRepetition-RA is set to 1; 
…
Text proposal 5 for TS 36.213 section 9.1.5
…
A BL/CE UE configured with CEModeB is not required to monitor Type0-MPDCCH common search space.
The BL/CE UE is not required to simultaneously monitor MPDCCH UE-specific search space and Type1-MPDCCH common search space.
The BL/CE UE is not required to simultaneously monitor MPDCCH UE-specific search space and Type2-MPDCCH common search space.
The BL/CE UE is not required to simultaneously monitor Type1-MPDCCH common search space and Type2-MPDCCH common search space.
A BL/CE UE is not expected to monitor an MPDCCH candidate, if an ECCE corresponding to that MPDCCH candidate is mapped to a PRB pair that overlaps with a transmission of PDSCH scheduled previously in the same subframe.
…
Text proposal 6 for TS 36.213 section 9.1.5
…
The MPDCCH-PRB-set(s) can be configured by higher layers for either localized MPDCCH transmission or distributed MPDCCH transmission.
The set of MPDCCH candidates to monitor are defined in terms of MPDCCH search spaces.
The BL/CE UE shall monitor one or more of the following search spaces
· a Type0-MPDCCH common search space if configured with CEmodeA, 
· a Type1-MPDCCH common search space which is always with distributed MPDCCH transmission, 
· a Type2-MPDCCH common search space which is always with distributed MPDCCH transmission, and 
· a MPDCCH UE-specific search space. 
…
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