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1 Introduction

RAN1 LS of RRC parameters for NR [1] requested RAN2 to include UL-BWP-DC parameter in UL RRC signalling.
According to [1] the UL-BWP-DC indicates the frequency location of the UL DC (Direct Current) and the value range is between 0 and 3299 and UE needs to report it per configured BWP when RAN requests UE to report it.

Before the ASN.1 review of RAN2#101 Athens meeting the UL-BWP-DC parameter was wrongly included in IE "UplinkBWP-Common" and it’s removed based on the ASN.1 review comment E300 and then RAN2 concluded:
=>
Can be added based on contributions

This contribution aims to add the uplink direct current location signalling.
2 Discussion

RAN1#90bis Reno meeting made the following agreement [2]:

R1-1718998
JOINT WF on PTRS
Huawei, HiSilicon, Intel, Samsung, ZTE, Sanechips, IITH, CEWiT, IITM, Tejas Networks, Reliance Jio, Panasonic, InterDigital, Mitsubishi, National Instruments, NEC, LG Electronics, NTT DOCOMO, KT, ATSRI, Ericsson, Nokia, NSB, OPPO, AT&T, MediaTek, CMCC, Qualcomm, CATT, Vodafone

The contents of R1-1718998 are agreed
The slide 5 of R1-1718998 has the following statements:
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* Support a RB-level offset for selecting RBs among the scheduled RBs for mapping PTRS, and the
offset is implicitly determined by UE-ID (i.e., C-RNTI).

{owestsubearrier):

« Support implicit derivation the RE-level offset for selecting subcarrier for mapping PTRS within a
RB from one or more parameters (e.g. associated DMRS port index, SCID, Cell ID, to be decided in
RAN1#91)

« This can be used at least for avoiding collision with DC tone

« In addition, an RRC parameter “PTRS-RE-offset” is also supported that explicitly indicates the RE-
level offset and replaces the implicit offset, at least for avoiding collision with DC tone




According to the last bullet point in the slide 5, the gNB may use the direct current location to avoid collision between PTRS and DC tone.

Then, the current 38.331 RRC signals PTRS-RE-offset with the IE "resourceElementOffset" in the DMRS configuration per the configured BWP. This is because one possible UE implementation may determine DC location per active BWPs across the serving cells. If that’s the case, the DC location may change if one of the active BWP is switched to another configured BWP if the configured BWPs are type B.
However, if UE needs to report the DC locations of the all possible combinations of active BWPs across serving cells, then UL signalling overhead would be very huge. For example if RAN configures 31 SCells and each CC has 4 type B configured BWPs, then in the worst case, UE needs to signal DC location for 432 combinations, which requires > 100 Gbits (= 12-bit (DC location range is 0..3299) x 432) UL signalling space.
Observation 1: Direct current location reporting for all possible type B configured BWPs combinations is not realistic without any optimisation so it requires more standardisation effort
On the other hand, if UE needs to report the DC locations based on the configured CCs, then UE just needs to report up to number of CCs’ DC locations (e.g. In 32 CCs case, up to 32 DC locations).
Observation 2: Direct current location reporting for all configured CCs without taking into account the configured BWPs combinations is feasible

Proposal 1: UE reports DC location(s) based on the configured CCs without taking into account the configured BWP details in Rel-15. Further DC location signalling optimisation will be studied in later 3GPP release.

If proposal 1 is agreeable, then UE should report the DC location(s) when serving cell is either added or removed and the DC location(s) can be present in the RRCReconfigurationComplete message.
Proposal 2: UE reports DC locations when serving cell is either added or removed in RRCReconfigurationComplete message.
3 Summary
Observation 1: Direct current location reporting for all possible type B configured BWPs combinations is not realistic without any optimisation so it requires more standardisation effort
Observation 2: Direct current location reporting for all configured CCs without taking into account the configured BWPs combinations is feasible

Proposal 1: UE reports DC location(s) based on the configured CCs without taking into account the configured BWP details in Rel-15. Further DC location signalling optimisation will be studied in later 3GPP release.

Proposal 2: UE reports DC locations when serving cell is either added or removed in RRCReconfigurationComplete message.

The proponent has provided the corresponding CR based on the proposals [3].
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