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1 Introduction
In RAN1#91, codebook for both 2Tx and 4Tx and related signalling design has been decided. However, there are still some remaining issues left in this meeting [1] [2]:
For UL-MIMO codebook design:
· In RAN1#91, decision will be made whether, in addition to codebook based transmission using one SRS resource, codebook based transmission using multiple SRS resource including non-coherent inter-SRS resource transmission is supported

· Non-coherent inter-SRS resource transmission: 

· FFS: use of two DCI, with one TPMI per DCI

· One TPMI/TRI per SRS resource is signaled 

· Note: Indication of selection of multiple SRS resources was agreed

For UL-MIMO control signaling design:
· Codebook based transmission for UL is supported at least by following signaling in UL grant:

· Support indication on selection of multiple SRS resources 

· FFS details

In this contribution, we will present our views on remaining issues for UL codebook based MIMO design to finish Rel-15 specification.
2 Summary of corrections in current specifications
2.1 Corrections on SRS resource configuration

In LTE specifications, SRS ports and PUSCH ports share the same port indexes. However, in NR, the functionality of SRS has been extensively enhanced to support DL CSI acquisition, UL CSI acquisition and UL beam management. In current 38.211, it could be an optional to differentiate SRS ports and PUSCH ports. 
Proposal 1: SRS ports and PUSCH ports could be regarded as different port groups in NR. 

Based on the proposal, we have the following text proposal for TS 38.211.
----Text Proposal for TS 38.211---------------------------------------------------------------------------------------------

< Unchanged parts are omitted >

6.2
Physical resources

The frame structure and physical resources the UE shall use when transmitting in the uplink transmissions are defined in Clause 4.

The following antenna ports are defined for the uplink:

-
Antenna ports starting with 1000 for demodulation reference signals associated with PUSCH

-
Antenna ports starting with 2000 for demodulation reference signals associated with PUCCH
-
Antenna ports starting with 1000/3000 for sounding reference signals
-
Antenna port 4000 for PRACH

< Unchanged parts are omitted >

----Text Proposal ends--------------------------------------------------------------------------------------------------------
On the other hand, it was agreed in RAN1 #91 that explicit signaling is used to differentiate SRS resource sets for beam management and SRS resource set for codebook/non-codebook based UL transmission. Moreover, SRS antenna switching has been agreed. The overall use cases for SRS include 4 options, including ‘beam management’, ‘codebook’, ‘non-codebook’ and ‘antenna switching’. The RRC parameter SRS-SetUse could be used to select one of these options. On the other hand, the RRC parameter ulTxConfig in current specification is used for differentiating ‘codebook’ and ‘non-codebook’. In this case, functions of the two parameters are overlapped and ulTxConfig shall be simply withdrawn.

Based on that, we have the following text proposal for TS 38.331
----Text Proposal for TS 38.331---------------------------------------------------------------------------------------------

< Unchanged parts are omitted >

SRS-Config
The SRS-Config IE is used to configure sounding reference signal transmissions. The configuration defines a list of SRS-Resources and a list of SRS-ResourceSets. Each resource set defines a set of SRS-Resources. The network triggers the transmission of the set of SRS-Resources using a configured aperiodicSRS-ResourceTrigger (L1 DCI). 

SRS-Config information element
-- ASN1START

-- TAG-SRS-CONFIG-START

-- SRS configuration allowing to add and remove sets of SRS resources

SRS-Config ::= 






SEQUENCE {


srs-ResourceSetToReleaseList 


SEQUENCE (SIZE(0..maxNrofSRS-ResourceSets)) OF SRS-ResourceSetId



OPTIONAL, 
-- Need M


srs-ResourceSetToAddModList 


SEQUENCE (SIZE(0..maxNrofSRS-ResourceSets)) OF SRS-ResourceSet



OPTIONAL, 
-- Need M


srs-ResourceToReleaseList 
 


SEQUENCE (SIZE(1..maxNrofSRS-Resources)) OF SRS-ResourceId




OPTIONAL,
-- Need M


srs-ResourceToAddModList 
 


SEQUENCE (SIZE(1..maxNrofSRS-Resources)) OF SRS-Resource


OPTIONAL, 
-- Need M


-- RNTI used for SRS TPC. Corresponds to L1 parameter 'TPC-SRS-RNTI' (see 38.213, section 10)


-- FFS: RAN1 models different RNTIs (on PDCCH) as different Search Spaces. Do the same here? Group e.g. with monitoring periodicity


-- and other PDCCH parameters (if any)


tpc-SRS-RNTI






RNTI-Value






OPTIONAL,

-- If enabled or absent, UE applies TPC commands via accumulation. If not enabled, UE applies the TPC command without accumulation 


-- (this applies to SRS when a separate closed loop is configured for SRS)


-- Corresponds to L1 parameter 'Accumulation-enabled-srs' (see 38,213, section 7.3)


tpcAccumulation






ENUMERATED {disabled}


OPTIONAL,
-- Need R



}

< Unchanged parts are omitted >

----Text Proposal ends--------------------------------------------------------------------------------------------------------
2.2 Corrections on antenna port indications in uplink grant
In current 38.212, the field for indicating the used table in the antenna ports field of UL grant did not consider codebook based uplink MIMO. So we need to correct the description for the antenna port field, so that the field used to indicate the table is clear for codebook based uplink MIMO. Furthermore, the tables of precoding information and number of layers for both 2 and 4 antenna ports are incorrect. 
Therefore, we have the text proposal for TS 38.212, which can be found in Draft CR [3].
2.3 Correction on relationship between UL antenna port and transmission layer
In 38.211, the UL DMRS sequence is precoded with the precoding matrix, and then mapped to resource elements with OCC code applied. This procedure results in a error since the OCC code does not apply to PUSCH ports after precoding. To correct it, the orthogonal code should be applied before precoding. Moreover, the precoding doesn’t take the FDMed DMRS ports into account when the scheduled DMRS ports belongs to different CDM groups. 
The description of precoding should take care of the case of FDMed DMRS ports, as they occupy different REs. The draft CR is provided in [4].
3 Summary of remaining FFS parts to finish Rel. 15

Considering that each UE panel may have independent RF chain and oscillator, non-coherent transmission among different panels is a common use case to fully utilize the low correlated channel to support high rank transmission. For example, given that uplink codebook has been agreed to support partial coherent transmission, one can simply map SRS port 0/2 to a 2-port SRS resource for panel#1 and SRS port 1/3 to a 2-port SRS resource for panel#2, so that non-coherent inter-SRS resource transmission can be supported. In this case, gNB can schedule the PUSCH within each beam directly without configuring any more SRS resources. 
However, beam-specific power control has been agreed while the beam indication is at per SRS resource level. For this case, using single DCI which contains only one downlink RS indication for pathloss calculation and one TPC couldn’t compensate different link attenuation and large fluctuation range of the receive power among different gNB antenna ports. Moreover, port-group level power control is not aligned with current power control design, so we shall further support multiple UL grants where each beam carries one UL grant. So we propose that: 
Proposal 2: Support non-coherent inter-SRS resource transmission with multiple UL grants where one TPMI/TRI per SRS resource is signaled and only one TPMI is included within one DCI.
4 Conclusions
From the above discussion, we have the following proposals:

Proposal 1: SRS ports and PUSCH ports could be regarded as different port groups in NR. 
Proposal 2: Support non-coherent inter-SRS resource transmission with multiple UL grants where one TPMI/TRI per SRS resource is signaled and only one TPMI is included within one DCI.
References

[1] RAN1 Chairman’s Notes, Hangzhou, China, May 15th -19th, 2017.
[2] RAN1 Chairman’s Notes, Reno, USA, November 27th – December 1st, 2017.
[3] R1-1800929, Correction on uplink MIMO related DCI in 38.212, Huawei, HiSilicon.
[4] R1-1800914, Correction on relationship between UL antenna port and transmission layer in 38.211, Huawei, HiSilicon.
