
[bookmark: _GoBack]3GPP TSG RAN WG1 #100bis-e		R1-2001725
e-Meeting, April 20th – 30th, 2020

Source:	OPPO
Title:	Text proposals for CSI enhancements for MU-MIMO support
Agenda Item:	7.2.6.1
Document for:	Discussion and Decision

Introduction
This contribution provides TP and proposals for CSI enhancements for MU-MIMO support. 
Discussion
Text proposals for MU-CSI
Following description of vector  and  is inconsistent with context:
 “The codebooks for 1-4 layers are given in Table 5.2.2.2.5-5, where , , for   and  are obtained as in clause 5.2.2.2.3, and the quantities  and are given by ” 
in clause 5.2.2.2.3 the subscript are m and l,m for u and v respectively; in Table 5.2.2.2.5-5 only  is referred without . We suggest a text proposal to improve readability: 

	TS 38.214 V16.1.0
5.2.2.2.5	Enhanced Type II Codebook

<omitted text>
The codebooks for 1-4 layers are given in Table 5.2.2.2.5-5, where , , for   and  are obtained as in clause 5.2.2.2.3, and the quantities  and are given by


Parameter combination
As discussed in last meeting, gNB configure small {L, p, beta} may lead to some issues. Assuming #NZC should be at least 2 per layer to achieve comparable performance with Rel-15 Type I, there is limitation for some parameter combination:
· K0 = 1, only SCI is reported, one of polarization has zero power.
· K0 = 2, cannot support rank 3/4
· K0 = 3, cannot support rank 4
K0=2 and K0=3 for high rank could be handled by UE implementation, e.g, if gNB configure a combination {L, p, beta} = {2, 1/4, 1/2} allocating insufficient resource for reporting, UE just report rank 1 and rank 2 ignoring the nominal rank.  Parameter combination with K0 = 1 per layer, in our view, does not exist practically since gNB can configure a larger parameter if needed.  From UE implementation, current spec is clear and UE could report SCI only although performance is not guaranteed, besides, UE may report CSI group 0 which contain SCI only in CSI omission without bitmap. 
For small N3 value for low frequency resolution, e.g N3 = 1, since DFT compression is not performed at all, it’s not a typical overhead reduction case for eType II, N3 = 1 would be unlikely configured. If N3 = 1 is configured, uncompressed eType II is reported and current spec works as well.  
In summary, from performance perspective, K0=1 and N3=1 is undesired. However, parameter configuration is up to gNB, no need to apply further restriction.
Proposal 1: Parameter configuration is up to gNB, no need to apply further restriction.
Number of PMI subband
One remaining issue is related with the number of PMI subbands. In RAN1 99 meeting, the following agreement was made:
	Agreement
On the # of PMI subbands: 
· Mandatory support for R=1
· Optional support for N3>19
FFS: whether it is mandatory or optional for R=2 and N3<=19
· To be discussed during the Rel-16 UE capabilitity discussions


In our view, R=2 have performance gain for large bandwidth, but when Nsb < 10 the gain of R=2 is marginal. From the UE perspective, UE has to calculate precoder per half CQI subband for R = 2, which has impact on hardware structure and double the complexity of UE implementation given N3. Therefore it’s preferred to support R=2 as optional feature regardless of the value of N3, we make the following proposal:  
Proposal 2: For Rel-16 codebook, R=1 is mandatory and R=2 is optional.
Conclusion
In this contribution, we provide one TP for Type II CSI enhancement for MU-MIMO.
Proposal 1: Parameter configuration is up to gNB, no need to apply further restriction.
Proposal 2: For Rel-16 codebook, R=1 is mandatory and R=2 is optional.
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