3GPP TSG-RAN WG4 #82bis
R4-1703159
Spokane, U.S, 3rd – 7th April 2017
Agenda item:
7.24.2
Source: 
Qualcomm Incorporated
Title: 
On MUST UE capability
Document for:
Discussion
1. Introduction
As Rel-14 WIs are completed in RAN1, RAN1 decided how UE features and capability signaling are specified and sent LS in [1]. For MUST feature, RAN1 agreed to specify following feature group. 
	#
	Feature group
	Components
	Prerequisite feature group

	7-1
	MUST Case 1 & Case 2 in TM2/3/4 using up to 2Tx
	1. Superposed PDSCHs are transmitted using the same transmission scheme and the same spatial precoding vector in TM3/4 using up to 2Tx
2. Superposed PDSCHs are transmitted using the same transmit diversity scheme in TM2 using up to 2Tx
	None

	7-2
	MUST Case 3 in TM8/9 with assistance information for up to 1 interfering layer
	1. Superposed PDSCHs are transmitted using the same transmission scheme, but different spatial precoding vectors in TM8/9 with assistance information for up to 1 interfering layer
	None

	7-3
	MUST Case 3 in TM10 with assistance information for up to 1 interfering layer
	1. Superposed PDSCHs are transmitted using the same transmission scheme, but different spatial precoding vectors in TM10 with assistance information for up to 1 interfering layer
	None

	7-4
	MUST Case 3 in TM8/9 with assistance information for up to 3 interfering layers
	1. Superposed PDSCHs are transmitted using the same transmission scheme, but different spatial precoding vectors in TM8/9 with assistance information for up to 3 interfering layers
	7-2

	7-5
	MUST Case 3 in TM10 with assistance information for up to 3 interfering layers
	1. Superposed PDSCHs are transmitted using the same transmission scheme, but different spatial precoding vectors in TM10 with assistance information for up to 3 interfering layers
	7-3


For capability signaling granularity for MUST, RAN1 put following note saying that RAN4 will decide. 

RAN4 will discuss if it is per band or common for all bands. The maximum number of carriers simultaneously supported by MUST to be decided by RAN4. RAN1 can't reach a consensus and RAN4 may discuss whether a possible signaled value of maximum number of carriers simultaneously supported by MUST is CA band combination specific or not

In this contribution, we provide our view on capability signaling framework for MUST feature. 
2. Discussion
When a new feature requires additional baseband processing compared to baseline UE capability, capability is usually defined with per-band per CA band combination granularity. For LTE feature, following features are defined with such granularity. 
· MIMO layer support for TM9

· MIMO layer support for TM3/4

· Number of CSI processes for TM10

· NAICS capability

· FD-MIMO class A and class B capability
· Rel-13 OCC4 DM-RS capability
Main motivation for such link between feature capability and CA band combination is that
· Available baseband processing for support of optional feature is dependent on number of component carriers configured in CA
· Available baseband processing for support of optional feature is dependent on 4 layer MIMO support on each CC in CA
Furthermore, FD-MIMO capability in Rel-13 is separated between TM9 and TM10 because TM10 in general requires higher processing due to CSI reporting for multiple CSI process and thus leaves less processing budget for support of additional optional feature. 
Feature group 7-1 supports superposition transmission for TM2/3/4 with 2 CRS ports. Demodulation of superposition transmission requires higher hardware complexity due to increased constellation resolution and special demapping operation to deal with superposed constellation. It would be desirable to specify capability signaling for feature group 7-1 with per-band per CA band combination granularity to allow flexible UE design. 
Proposal 1. Specify capability signaling for feature group 7-1 with per-band per CA band combination granularity. 
Feature group 7-2 and 7-3 is for MUST case 3, i.e., MU-MIMO enhancement with DCI assistance signaling for 1 interfering layer. RAN4 is supposed to specify corresponding performance requirement with R-ML demodulation as reference receiver. Since R-ML receiver requires higher processing than baseline MMSE-IRC receiver, it would be desirable to specify capability signaling for feature group 7-2 and 7-3 with per-band per CA band combination granularity. 
Proposal 2. Specify capability signaling for feature group 7-2 and 7-3 with per-band per CA band combination granularity. 

Feature group 7-4 and 7-5 is for MUST case 3, i.e., MU-MIMO enhancement with DCI assistance signaling for up to 3 interfering layer. It is not decided whether RAN4 will specify performance requirement for up to 3 layer interference suppression in Rel-14. On the other hand, in Rel-13, RAN2 specified capability signaling for Rel-13 DM-RS enhancement with per-band per CA band combination granularity. Considering that feature group 7-4 and 7-5 requires support of Rel-13 DM-RS, it would be natural to specify capability signaling for feature group 7-4 and 7-5 with per-band per CA band combination granularity. 
Proposal 3. Specify capability signaling for feature group 7-4 and 7-5 with per-band per CA band combination granularity. 

3. Conclusions

In this contribution, we provided our view on capability signaling framework for MUST feature. Our proposals are 

Proposal 1. Specify capability signaling for feature group 7-1 with per-band per CA band combination granularity. 
Proposal 2. Specify capability signaling for feature group 7-2 and 7-3 with per-band per CA band combination granularity. 

Proposal 3. Specify capability signaling for feature group 7-4 and 7-5 with per-band per CA band combination granularity. 
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