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1.	Introduction
In LTE, for contention free RA (CFRA), it has been discussed in RAN2#95bis whether to use both of RA-RNTI and C-RNTI, or only RA-RNTI to address the Random Access Response (RAR) message. To achieve the multiplexing gain of RARs with one RA-RNTI, RAN2 decided to address the RAR only by RA-RNTI.
In this document, we would like to reconsider the RAR addressed by C-RNTI from downlink data transmission perspective.
2.	Discussion 
In CFRA, the gNB already has identified the UE, and hence, it is possible for the gNB to send the RAR addressed by C-RNTI. However, only RA-RNTI has been used because
· Multiple RARs can be multiplexed by addressing the PDCCH by one RA-RNTI;
· RAR reception can be simplified without distinguishing CFRA and CBRA;
If multiple UEs transmit its RAP simultaneously resulting in the same RA-RNTI and the gNB successfully detects many of them, it would be beneficial to address the PDCCH with RA-RNTI because the gNB can transmit multiple RARs to multiple UEs which monitor the same RA-RNTI at the same time, i.e., multiplexing gain.
However, because the RA-RNTI in NR is calculated as RA-RNTI= 1 + s_id + 14 × t_id + 14 × 80*f_id + 14 × 80 × 8*ul_carrier_id, which provides total 17,920 of RA-RNTI values, the probability of using the same RA-RNTI would be lower than that in LTE. In addition, the decoding probability would become worse if more UEs perform RAP transmission on the same time/frequency resource. Thus, the overall multiplexing gain of RARs wouldn’t be so big.
Observation 1. With increased value range of RA-RNTI, overall multiplexing gain of RARs wouldn’t be so big in NR.

As per current TS 38.321, the UE shall ignore the UL grant even in RAR if there is no UL data to transmit. 
	1>	identify the HARQ process associated with this grant, and for each identified HARQ process:
...
2>	if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; or
2>	if the uplink grant was received in a Random Access Response; or
2>	if the uplink grant is part of a bundle of the configured grant, and may be used for initial transmission according to subclause 6.1.2.3 of TS 38.214 [7], and if no MAC PDU has been obtained for this bundle:
3>	if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a Random Access Response:
4>	obtain the MAC PDU to transmit from the Msg3 buffer.
3>	else:
4>	obtain the MAC PDU to transmit from the Multiplexing and assembly entity, if any;



In our view, if PDCCH order initiates a CFRA procedure due to DL data arrival while the UE is in "non-synchronised" status, it is highly likely that there is no UL data, and thus, in most cases, the UE shall ignore the UL grant, which results in waste of 25 bits UL grant. 
Observation 2. In CFRA initiated by PDCCH order, it is likely that the UL grant in RAR is wasted in most cases.

In the meanwhile, addressing the PDCCH with RA-RNTI may delay the DL data transmission because
· From PHY point of view, the UE wouldn’t be required to monitor the RA-RNTI and C-RNTI in parallel within the same subframe per DL CC if following the LTE principle (NOTE 9 in Table 8.2-2, TS 36.302). It means that the gNB may need to transmit DL data on the next subframe after transmitting the RAR.
· From MAC point of view, the UE is only required to monitor RA-RNTI on SpCell within RAR window. Thus, the UE may not monitor C-RNTI in RAR window if it is out of Active Time. Then, the gNB may need to transmit DL data on the next subframe in coming Active Time after transmitting the RAR.
Observation 3. Using RA-RNTI for RAR transmission in CFRA procedure would delay DL data transfer. 

Lastly, simplification of RA procedure with one common procedure is not valid any more in NR because e.g., BFR RA procedure uses C-RNTI for determination of successful reception RAR, or different RAR format is used for Msg1 based SI request RA procedure. 
Observation 4. In NR, RA procedure has been enhanced depending on its purpose.

Given observations, we see the benefit of RAR including DL assignment in terms of resource efficiency and DL data transmission latency. One could think that DL data transmission latency is not important. However, reduced latency in DL data scheduling is also beneficial from UE’s power saving perspective. Therefore, we would propose to discuss RAR including DL assignment for CFRA initiated by PDCCH order. It means that the UE still monitors only RA-RNTI in RAR window but can receive DL assignment as a response of dedicated preamble transmission. 
Proposal. RAN2 is kindly asked to discuss RAR for CFRA initiated by PDCCH order includes DL assignment instead of UL grant. 
3.	Conclusion
In this contribution, we observed inefficiency of the current RAR format especially for CFRA initiated by PDCCH order, and proposed:
Observation 1. With increased value range of RA-RNTI, overall multiplexing gain of RARs wouldn’t be so big in NR.
Observation 2. In CFRA initiated by PDCCH order, it is likely that the UL grant in RAR is wasted in most cases.
Observation 3. Using RA-RNTI for RAR transmission in CFRA procedure would delay DL data transfer. 
Observation 4. In NR, RA procedure has been enhanced depending on its purpose.
Proposal. RAN2 is kindly asked to discuss RAR for CFRA initiated by PDCCH order includes DL assignment instead of UL grant. 
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