Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG2 #107	 TDoc R2-1910297
Prague, Czech, 26th – 30th August 2019

Agenda Item:	11.4.2
Source:	Ericsson
Title:	On support of SL CSI report
Document for:	Discussion, Decision
Introduction
In this paper, the issues relevant to the support of SL CSI report are discussed.
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[bookmark: _Ref528871418]CSI report over SL
It has been clarified in WID [1] that for NR sidelink unicast, CSI report is delivered using PSSCH (including PSSCH containing CSI only) following the same resource allocation procedure as data transmission. This implies that the SL CSI report can be transmitted together with the data in one TB or separately in a different TB. 

	WID objective: 
· Sidelink physical layer procedures as per the study outcome
· CSI acquisition for unicast
· CQI/RI reporting is supported and they are always reported together. No PMI reporting is supported in this work. Multi-rank PSSCH transmission is supported up to two antenna ports.
· In sidelink, CSI is delivered using PSSCH (including PSSCH containing CSI only) using the resource allocation procedure for data transmission.




Regarding the methods to carry CSI report over SL, in general, there are three ways:
· Option 1: piggybacked in PSSCH as the way of carrying uplink control information (UCI) over PUSCH;
· Option 2: per PC5-RRC message;
· Option 3: per SL MAC CE.
[bookmark: _Toc5119270]Option 1: In this option, the components of the CSI report, i.e., RI and CQI are separately encoded and mapped to a subset of PUSCH resource elements (REs), similar to carrying uplink control information (UCI) over PUSCH [Section 6.3.2, [2]]. We see some drawbacks with this option. First, a proper piggyback design requires a large amount of simulations to evaluate various mappings of CSI report to the RE grid and the parameters (β offset values [Section 6.3.2, [2]]) for determining the code rates for encoding RI and CQI, which is quite challenging given the limited WID time. Second, piggyback solution is not good for forward compatibility, since in a later release we may have more CSI report parameters and thus a larger CSI report size. In that case, the current RE mappings and β offset values may not be valid anymore. In addition, it is unclear how the transmission of physical layer signaling will trigger SL resource allocation procedure. Note that in NR Uu, the transmission of CSI report is triggered/scheduled by gNB, however SL CSI report is triggered by TX UE and there is no procedure defined to indicate physical layer signaling transmission in SL SR/BSR. 
Option 2: As another alternative, the CSI report can be sent as a PC5-RRC message. However, letting RRC layer be involved in physical layer procedure will introduce extra processing time which could be harmful since CSI report is time sensitive. Besides, CSI report acquisition signaling is a physical layer signaling, how it will trigger RRC message generation and how a received RRC message will be delivered to the physical layer is also unclear and is foreseen to add extra overhead. 
Option 3: In our view, per SL MAC CE could be the most appropriate method. From implementation point of view, the collaboration between MAC layer and physical layer is less complex. For instance, the reception of CSI acquisition signalling will trigger the generation of a SL CSI report MAC CE, and MAC layer will deliver the received CSI report to physical layer for link adaptation purpose. The SL CSI report MAC CE can be either multiplexed with data into the same MAC PDU or be sent alone without any data. Furthermore, we believe that one specific LCID should be allocated to the MAC CE carrying SL CSI report, same as the LCID assignment to MAC CE in NR Uu. In this way, no additional signalling in SCI is needed to indicate the presence of SL CSI report in the TB transmission. In addition, when a UE has only CSI report to transmit or a UE’s data and CSI report targets different UEs, the UE can form two separate TBs, irrespective of CSI report carried by MAC CE or RRC. 
[bookmark: _Toc7515065][bookmark: _Toc7728758][bookmark: _Toc16081229][bookmark: _Toc16081329][bookmark: _Toc16781961]RAN2 defines SL MAC CE to carry CSI report over SL. 
[bookmark: _Toc16081230][bookmark: _Toc16081330][bookmark: _Toc16781962]One specific SL LCID is allocated to the MAC CE carrying SL CSI report.

CSI report acquisition procedure is a per unicast link (i.e. identified by a pair of source and destination layer 2 ID) operation. In the same unicast link, transmitting data and MAC CE can follow the same prioritization rule as in NR Uu. More specifically, SL CSI report MAC CE is always prioritized over data in terms of transmission. Given a SL grant, SL CSI report MAC CE should be transmitted first. 
[bookmark: _Toc16781963]For SL transmission within the same link, SL CSI report MAC CE is prioritized over data traffic.
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Conclusions
In section 2 we made the following observations:
Based on the discussion in section 2 we propose the following:
Proposal 1	RAN2 defines SL MAC CE to carry CSI report over SL.
Proposal 2	One specific SL LCID is allocated to the MAC CE carrying SL CSI report.
Proposal 3	For SL transmission within the same link, SL CSI report MAC CE is prioritized over data traffic.
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