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1
Introduction 
In RAN1#88, an LS [1] was sent to RAN4 about Rel-14 feature list. One table is captured from [1]. 
	#
	Feature Group
	Components
	Note

	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
	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.

	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
	

	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
	

	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
	

	7-5
	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
	


On the other hand, in RAN1#88b, a reply LS [2] was agreed to be sent to both RAN2 and RAN4, suggesting that TM10 and FD-MIMO are candidates to be dependent only on baseband capability and not RF capability. The LS is captured as below:
	RAN1 would like to thank RAN2 for their LS on TM-10/FD-MIMO UE capability signalling. 

RAN1 observes that the following TM-10/FD-MIMO parameters can be candidates to be dependent only on baseband capability and not RF capability:

-
supportedCSI-Proc-r11

-
nonPrecoded-r13

-
beamformed-r13

-
dmrs-Enhancements-r13

-
csi-ReportingNP-r14

-
csi-ReportingAdvanced-r14

-
hybridCSI-r14

-
semiOL-r14

RAN1 does not expect impacts on RAN1 specifications if support for the above listed capability parameters are each considered as baseband capabilities.

It is further RAN1 understanding that at least some of the above listed TM-10/FD-MIMO parameters can be defined considering the following:

-
number of supported carriers, and

-
bandwidth within each supported carrier, and

-
number of MIMO layers

Finally, RAN1 thinks it is up to RAN2 and RAN4 on whether these capabilities are signalled as baseband capabilities.


In RAN4 #82b meeting, MUST capability was discussed offline, but online consensus was not reached. In RAN4 #82b meeting, companies agreed to have one more meeting cycle for studying a solution on how to integrate all baseband capability together with the number of CCs and number of layers. The issues were captured in [3]. In this contribution, we discuss how RAN4 can reply RAN1 and RAN2 on the issue of MUST capability. 

2
Discussion
The fact is that the decision on MUST capability will depend on the decision on another parallel discussion on baseband capability [3]. RAN4 target to come up with a conclusion for improving the signaling for all existing baseband features in LTE timeframe. 

· If an improvement of the signaling can be made in RAN4#84, then MUST can be considered together with all the other baseband features. In this case, the proposal in our previous paper [4] can be considered as a reference to be provided to RAN2.

· If there is no conclusion on the improvement or if there is a conclusion for no improvement, then the proposal provided in [5] can be considered in the reply LS to RAN2. Then MUST is treated similar as those features mentioned in [2].

Proposal: If a conclusion for improving the signalling for baseband features in LTE timeframe can be made, proposal in R4-1704735 can be provided to RAN2 for reference. Otherwise, Proposal in R4-1704642 can be considered as the baseline. 

In the following, we capture the proposals in [4] and [5] for information. For detail arguments, one can directly check [4] and [5].
Proposal in [4]:

	· MUST features 7-1, 7-2, 7-3, 7-4, 7-5 are taken as only baseband capability and not RF capability

· The capability of each MUST feature group can be defined independently with the same structure as described in Table 1.

· MUST is only supported over the full carrier bandwidth.

Table 1.

# of CCs configured 

# of 4-layer CCs 

Max # of 4-layer CC where MUST can be supported

Max # of aggregated PRBs in 4-layer CC where MUST can be supported simultaneously 

Max # of 2-layer CC where MUST can be supported

Max # of aggregated PRBs in 2-layer CC where MUST can be supported simultaneously

1

0

N/A

N/A

{0,1}

{n0, n25, n50, …n100}

1

{0,1}

{n0, n25, n50, …n100}

N/A

N/A

2

0

N/A

N/A

{0,1,2}

{n0, n25, n50, …n200}

1

{0,1}

{n0, n25, n50, …n100}

{0,1}

{n0, n25, n50, …n100}

2

{0,1,2}

{n0, n25, n50, …n200}

N/A

N/A

3

0

N/A

N/A

{0,1,2,3}

{n0, n25, n50, …n300}

1

{0,1}

{n0, n25, n50, …n100}

{0,1,2}

{n0, n25, n50, …n200}

2

{0,1,2}

{n0, n25, n50, …n200}

{0,1}

{n0, n25, n50, …n100}

3

{0,1,2,3}

{n0, n25, n50, …n300}

N/A

N/A

4

0

N/A

N/A

{0,1,2,3,4}

{n0, n25, n50, …n400}

1

{0,1}

{n0, n25, n50, …n100}

{0,1,2,3}

{n0, n25, n50, …n300}

2

{0,1,2}

{n0, n25, n50, …n200}

{0,1,2}

{n0, n25, n50, …n200}

3

{0,1,2,3}

{n0, n25, n50, …n300}

{0,1}

{n0, n25, n50, …n100}

4

{0,1,2,3,4}

{n0, n25, n50, …n400}

N/A

N/A

5

0

N/A

N/A

{0,1,2,3,4,5}

{n0, n25, n50, …n500}

1

{0,1}

{n0, n25, n50, …n100}

{0,1,2,3,4}

{n0, n25, n50, …n400}

2

{0,1,2}

{n0, n25, n50, …n200}

{0,1,2,3}

{n0, n25, n50, …n300}

3

{0,1,2,3}

{n0, n25, n50, …n300}

{0,1,2}

{n0, n25, n50, …n200}

4

{0,1,2,3,4}

{n0, n25, n50, …n400}

{0,1}

{n0, n25, n50, …n100}

5

{0,1,2,3,4,5}

{n0, n25, n50, …n500}

N/A

N/A




Proposal in [5]:
	· MUST features 7-1, 7-2, 7-3, 7-4, 7-5 are baseband capability and not RF capabilities

· Support of MUST capabilities depends on 

· Number of supported carriers, and

· Bandwidth within each supported carrier, and

· Number of MIMO layers within each supported carrier

· UE should be able to report different combinations of the MUST and other baseband UE capabilities. 

· The capability signalling should allow UE to provide to eNB information on the support of different sets of MUST capabilities at least for some of the above listed parameters.

· The exact capability signalling is up to RAN2

· In case no signalling enhancements are introduced, MUST features shall be signaled with per band per CA band combination granularity 


4
Summary 
In this contribution, we discussed MUST capability signalling. We have the following proposal:
Proposal: If a conclusion for improving the signalling for baseband features in LTE timeframe can be made, proposal in R4-1704735 can be provided to RAN2 for reference. Otherwise, Proposal in R4-1704642 can be considered as the baseline.  
5
Reference 

[1] R1-1704123, “LS on LTE Rel-14 UE feature list”, RAN1#88, Feb. 2017

[2] R1-1706856, “LS reply on TM10 / FD-MIMO UE capability signalling”, RAN1#88b, Apr. 2017 

[3] R4-1706201, “Summary of discussions on UE capabilities signalling related to MIMO layer”, Ericsson

[4] R4-1704735, “Discussion on MUST Capability”, MediaTek Inc.

[5] R4-1704642, “Discussion on MUST UE Capabilities”, Intel
