3GPP TSG RAN WG1 Meeting #84bis	R1-163133
Busan, Korea 11th - 15th April 2016


Source:	Panasonic
Title: 	MPDCCH remaining issues related to 2+4 PRB set
Agenda Item:		7.1.5
Document for:	Discussion and Decision
Introduction
[bookmark: _GoBack]This document discusses background of proposed CRs [1] [2] for MPDCCH remaining issues related to 2+4 PRB set. Based on the further discussion in RAN1, we would like to further update the CRs. Related to 2+4 CRs, following 3 topics are mainly discussed.

- Supported MPDCCH formats in 36.211
- PRB-pair indication for 2+4 PRB set in 36.213
- ECCE index for 2+4 PRB set and related PUCCH resource indication in 36.213

Discussion
[bookmark: OLE_LINK258][bookmark: OLE_LINK259]Supported MPDCCH formats in 36.211

- The term 24 ECCEs could be misleading.
The definition of aggregation levels in 2+4 PRB pairs are discussed in RAN1 reflector. For MPDCCH format 5, “all available REs in 6PRB pairs” was proposed. This modification is captured in TS36.211. For TS36.213, to remove 24 CCEs requires further modifications related to CSS related text. Therefore, current draft to TS36.213 has the usage of 24 ECCEs. On the other hand, 12 ECCEs case of extended CPs are not well described. Therefore, as described in the following, MPDCCH format 5 description was used.

- Case A/B handling in TS36.211 and Case 1/2/3 handling in TS36.213 are not clear.
In current 36.211, supported MPDCCH formats are in Table 6.8B.1-2.
Table 6.8B.1-2: Supported MPDCCH formats
	MPDCCH format
	
Number of ECCEs in a subframe for one MPDCCH, 

	
	Case A
	Case B

	
	Localized transmission
	Distributed transmission
	Localized transmission
	Distributed transmission

	0
	2
	2
	-
	-

	1
	4
	4
	2
	2

	2
	8
	8
	4
	4

	3
	16
	16
	8
	8

	4
	-
	-
	-
	16

	5
	24
	24
	12
	12





Case A and case B for MPDCCH are specified. The Case A corresponds to case 1 in TS36.213. The other cases are case B. However, current Case 3 in TS36.213 (Case B in TS36.211) for EPDCCH includes normal subframe and normal CP case.  Therefore, for MPDCCH, it should support also 16 ECCEs in localized transmission in Case B. However when the number of EREGs per ECCE = 8, 16 ECCEs are not supported. Therefore, categorization of Case A and Case B is not matched with MPDCCH case. 


For MPDCCH, whether aggregation level 16 is supported or not is depending on the number of EREGs per ECCE . The same MPDCCH format but different number of ECCEs in a subframe is also depending only the number of EREGs per ECCE . Therefore, we propose following modifications.
Table 6.8B.1-2: Supported MPDCCH formats
	MPDCCH format
	
Number of ECCEs in a subframe for one MPDCCH, 

	
	
=4
	
=8

	
	Localized transmission
	Distributed transmission
	Localized transmission
	Distributed transmission

	0
	2
	2
	-
	-

	1
	4
	4
	2
	2

	2
	8
	8
	4
	4

	3
	16
	16
	8
	8

	4
	-
	-
	
	

	5
	All available REs 
in 6 PRB pairs 
	All available REs in 6 PRB pairs 
	All available REs in 6 PRB pairs 
	All available REs in 6 PRB pairs 




- In scrambling, "an MPDCCH associated with a 2+4 PRB set" has ambiguity whether this is only for 24 eCCE case or all MPDCCH candidates in 2+4 PRB configuration.
In order to address above, we propose following.

For MPDCCH format 5,  is used to generate the scrambling sequence for mapping to REs in 6 PRBs.

- By removing 24 ECCE description, antenna port association in localized transmission is not so obvious for 24 eCCEs. The explicit description
In order to address above, we propose following in 6.8B.5.
· 
For localized transmission and MPDCCH format 5, the single antenna port  to use is given by Table 6.8A.5-1 with



PRB-pair indication for 2+4 PRB set in 36.213

- Only resourceBlockAssignment-r11 is used in current RRC and resourceBlockAssignment-r13 is not used.
In current RRC specification, all resourceBloackAssignment is based on resourceBlockAssignment-r11. Therefore, this aspect is corrected.

- For USS 2+4 PRBs, resourceBlockAssignment-r11 can be used to indicate PRB locations of 2 or 4 PRBs respectively.
For CSS for RAR and SS for Msg3 retx/msg4, the mapping was agreed as following. But for 2+4 PRBs with unicast case, it was not agreed as fixed locations. Our understanding is the PRB location can be indicated by semi-static manner similar to only 2 or 4 PRB sets are configured. On the other hand, current draft is described as fixed PRB locations. Therefore, we think the current draft is not in line with the agreement.
	RAN1#83 agreement:
· For CSS for Paging, an M-PDCCH 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-PDCCH 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}



For USS, flexible assignment is essential to allow both continuous PRB set location and distributed PRB set location like shown figure 3. Contiguous PRB-set location would be used for the alignment with RBG boundary of legacy UEs in order to reduce of blocking RBGs by MPDCCH. Non-contiguous PRB-set location is used for to obtain frequency diversity gain. Note that the frequency diversity gain is shown in [3].
	PRB#
	Contiguous PRB-sets location
	Non-contiguous PRB-sets location

	#5
	PRB-set size=2
	PRB-set size=2

	#4
	
	

	#3
	
	PRB-set size=4

	#2
	PRB-set size=4
	

	#1
	
	PRB-set size=2

	#0
	
	PRB-set size=4


Figure 3 Contiguous and non-contiguous PRB-sets location

Above modification is captured by the following modification. 
For BL/CE UEs and USS, following is applied in the rest of this subclause.


-	 is used in place of 

-	if =2+4, PRB-pairs of the 2 PRB set is obtained using resourceBlockAssignment-r11 and the procedure described in the rest of this subclause. PRB-pairs of the 4 PRB set is the remaining 4 PRB-pairs in PRB-pairs in MPDCCH-PRB-set [image: ].

-	 is set to 6.

- For CSS type 0 and type 2, lower 4 PRBs are one set and the upper 2 PRBs are the other set. But the description is lower 2 PRB and the upper 4 PRBs.
In order to address above, we propose following in 6.8B.5.
If Type0-MPDCCH common search space or Type2-MPDCCH common search space, 
-	PRB-pairs of the 2 PRB set in the 2+4 PRB set correspond to PRB-pairs with the largest two PRB indices in MPDCCH-PRB-set [image: ].
-	PRB-pairs of the4 PRB set in the 2+4 PRB set correspond to PRB-pairs with the smallest 4 PRB indices in MPDCCH-PRB-set [image: ].
-	PRB-pairs of the 2+4 PRB set in the 2+4 PRB set correspond to all PRB-pairs in MPDCCH-PRB-set [image: ]

- Extended CP case of 12 eCCEs is not supported in TS36.213.
In order to address above, we propose following in 6.8B.5.

When an MPDCCH-PRB-set [image: ]is 2+4, the ECCEs in the 2 PRB set is obtained by setting [image: ]is 2 and the ECCEs in the 4 PRB set is obtained by setting [image: ]is 4 respectively. =24 corresponds to all available REs in 6PRB pairs.

ECCE index for 2+4 PRB set and related PUCCH resource indication in 36.213
- When 2+4 PRB is configured, how to determine PUCCH position is not described especially for the second PRB-set and 24 eCCEs.  
The concatenated ECCE index between 2 and 4 PRB set is the simplest approach in order to avoid the collision between different PRB sets. Although ARO is available, not to have the collision between 2 PRB sets is essential. Therefore, we propose to conclude concatenated ECCE index between 2 and 4 PRB set.
In addition, PUCCH resources for MPDCCH format 5 needs to be clarified as this is not either 2 or 4 PRB set.
Our proposed modification is to add following to FDD, TDD without eMTA and TDD with eIMTA respectively.
When an MPDCCH-PRB-set [image: ]is 2+4, following procedures is applied. 
· 
if the detected MPDCCH is located within 2 PRB set, is obtained by above procedure.
· 

if the detected MPDCCH is located within 4 PRB set, is the sum between and the value obtained by above procedure.
· 

if the detected MPDCCH is MPDCCH format 5, is obtained by the above procedure with  = 0.


Conclusion
In this contribution, we explained the background of CRs in [1][2]. Using these CRs as the starting points, we would like to improve these CRs further.
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