3GPP TSG RAN WG1 Meeting #71

  



   R1-124976
New Orleans, USA, 12th – 16th November 2012
Agenda item: 6.2.2.3
Source: LG Electronics
Title: Remaining details on DCI format 2D for CoMP
Document for: Discussion and Decision
1. Introduction

Since new TM10 is introduced for CoMP operation, there have been several discussions on the new DCI signalling to support CoMP. In RAN1 #70bis, it was concluded that new DCI signalling is needed to indicate the PDSCH RE mapping and quasi-co-location assumptions and the following agreements were made [1]:
Agreements from RAN1 #70bis:
· RRC Signalling:
· Configure up to 4 sets per CC of PDSCH RE mapping and quasi-co-location parameters to be indicated by DCI format 2D.
· The DCI format in TM10 is Format 2D.
In this contribution, we further discuss the remaining details on DCI bits for PDSCH RE mapping and quasi-co-location parameters indicator (i.e., PQI) in format 2D considering whether CoMP is configured with CA or without CA.
2. Discussion
2.1. DCI bits of PQI in format 2D for CoMP without CA
According to the agreements from RAN1 #70bis, two alternatives were considered to introduce DCI bits for the PQI as below.
· Alt 1 – A new DCI bit PQI is added to the contents of DCI format 2C to form the DCI format for TM10
· This new bit, together with nSCID, dynamically selects the PDSCH RE mapping and quasi-co-location parameter set among the four parameter sets configured by higher layers.

· Alt 2 – 2 new DCI bits PQI are added to the contents of DCI format 2C to form the DCI format for TM10
At a first glance, Alt 1 can support CoMP with less DCI signaling overhead by using existing DCI bit of nSCID. In Alt 1, however, it seems that DPS for higher rank transmission can be exploited with 2 TPs since a new DCI bit indicates 2 sets for PQI with the zero value of nSCID (i.e., nSCID = 0) [2]. On the other hand, 2 new DCI bits of Alt 2 can indicate up to 4 sets for PQI with any of nSCID value while it can cause more DCI signaling overhead. In these perspectives, we consider that Alt 2 would be a more flexible solution for simplicity if the gain of DCI signalling overhead reduction in Alt 1 is not considerable.
Proposal #1:
- Alt 2 would be a more flexible solution for simplicity if the gain of DCI signalling overhead reduction in Alt 1 is not considerable.
2.2. DCI bits of PQI in format 2D for CoMP with CA
When CA operation is applied, the relationship between CIF and PQI should be clarified where it indicates a CC index and a set of PDSCH RE mapping and quasi-co-location assumptions, respectively. Considering the number of additional DCI bits for PQI, there can be three alternatives as follows.
· Alt A – CIF + 2 DCI bits for PQI

· 2 DCI bits are added to CIF.
· It can indicate one of 4 sets for PQI independently per each CC.
· Alt B – CIF + 1 DCI bit for PQI
· 1 DCI bit is added to CIF.
· It can independently indicate one of 2 sets for PQI per each CC or jointly indicate one of combinations of CC index and PDSCH RE mapping and quasi-co-location assumptions.
· Example: Three of five CC index support CoMP with full sets for PQI (e.g., 4 sets) while other CC index support CoMP with limited number of sets for PQI (e.g., 2 sets).
· Alt C – CIF only

· No DCI bit is added to CIF.
· 8 states of CIF can be used for indication of both CC index and PDSCH RE mapping and quasi-co-location assumptions.
· Example: For single CC index, one state and three reserved state of CIF indicate one of 4 sets of PQI.
If it is agreed to adopt Alt 1 in Section 2.1, one of above DCI bits for PQI in Alt A and Alt B could be replaced with existing DCI bit such as nSCID.
Table 1. Alt A
	CIF
	CC index
	
	2 DCI bits
	Set for PQI

	000
	CC1
	
	00
	Set0

	001
	CC2
	
	01
	Set1

	010
	CC3
	
	10
	Set2

	011
	CC4
	
	11
	Set3

	100
	CC5
	

	101
	-
	

	110
	-
	

	111
	-
	


Table 2. Alt B (example)
	CIF
	CC index
	1 DCI bit
	Set for PQI
	
	CIF
	CC index
	1 DCI bit
	Set for PQI

	000
	CC1
	0
	Set0
	
	100
	CC3
	0
	Set0

	
	
	1
	Set1
	
	
	
	1
	Set1

	001
	CC1
	0
	Set2
	
	101
	CC3
	0
	Set2

	
	
	1
	Set3
	
	
	
	1
	Set3

	010
	CC2
	0
	Set0
	
	110
	CC4
	0
	Set0

	
	
	1
	Set1
	
	
	
	1
	Set1

	011
	CC2
	0
	Set2
	
	111
	CC5
	0
	Set0

	
	
	1
	Set3
	
	
	
	1
	Set1


Table 3. Alt C (example)
	CIF
	CC index
	Set for PQI

	000
	CC1
	Set0

	001
	CC2
	Set0

	010
	CC3
	Set0

	011
	CC4
	Set0

	100
	CC5
	Set0

	101
	CC5
	Set1

	110
	CC5
	Set2

	111
	CC5
	Set3


It should be noted that Alt C is only available when CoMP scheme is restricted to single CC while Alt A and Alt B can be applied for CoMP scheme with multiple CC.
3. Conclusion
This contribution discussed the remaining details on DCI bits for PQI considering whether CoMP is configure with CA or without CA. The following proposals were made based on the discussion:
Proposal #1:
- Alt 2 would be a more flexible solution for simplicity if the gain of DCI signalling overhead reduction in Alt 1 is not considerable.
· Alt 1 – A new DCI bit PQI is added to the contents of DCI format 2C to form the DCI format for TM10
· This new bit, together with nSCID, dynamically selects the PDSCH RE mapping and quasi-co-location parameter set among the four parameter sets configured by higher layers.

· Alt 2 – 2 new DCI bits PQI are added to the contents of DCI format 2C to form the DCI format for TM10
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