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1.
Introduction
In RAN2#98[1], the following was agreed: 
	Agreements 

1.
A single configuration for random access in idle mode is provided in minimum system information (pending RAN1 decision), but does not depend on the UE capabilities. This doesn’t restrict multiple configuration for different purposes (e.g. for multiple beam).   RAN2 understanding is that the numerology/physical layer configuration for each step is up to RAN1.

As in LTE:

2.
After transmitting the RACH preamble, UE monitors for RAR in RAR window

3.
RAR window starts at fixed duration from the end of RACH transmission occasion. The value of fixed duration is FFS and shorter than LTE.
4.
The size of RAR window is configurable 

5.
RAR reception is successful if received RAR corresponds to both the RACH preamble transmitted by UE and RACH resource in which UE has transmitted the RACH preamble

6.
As in LTE, random access procedure can be performed on PCell as well as SCell. In case of SCell (other than PSCell), only contention free random access procedure is performed. Random access procedure for SCell (other than PSCell) is only initiated by network.

7.
When performing random access procedure on the PCell while CA is configured, UE transmits the RACH preamble on PCell and receives the corresponding RAR on PCell. 

8.
When performing contention free random access procedure on the SCell while CA is configured, UE transmits the RACH preamble on SCell and receives the corresponding RAR on PCell.

9.
When performing random access procedure on the PCell or PSCell while DC is configured, UE transmits the RACH preamble and receives RAR on corresponding cell.

10.
when performing contention free random access procedure on the SCell (other than PSCell) while DC is configured, UE transmits the RACH preamble on SCell and receives the corresponding RAR on PCell for MCG and PSCell for SCG.


In this contribution, we discuss the fixed duration between the preamble and starting point of the RAR window, and also discuss the RAR design in NR.
2.
Discussion
2.1
Starting point of RAR window  
As per the agreements in RAN2#98[1], the RAR window is decided to start at fixed duration after the end of RACH transmission occasion. The fixed duration provides enough time for the gNB to prepare the RA response after decoding RA preamble. From the UE point of view, the UE can save power by not monitoring PDCCH during this time duration.

In LTE, the preparation time is 3 ms. However, the preparation time in NR is expected to be shorter than the LTE due to the increased processing capability in NR. In the extreme case, the gNB may be able to prepare RA response within 1 ms. In this case, the benefit of having preparation time is questioned. The gain of UE power saving is marginal, while the complexity of managing RAR window would be increased.

Therefore, we think removing the preparation time could be a better option than defining any finite value.

Proposal 1. In NR, the RAR window starts immediately after the end of RACH transmission occasion, i.e. the fixed duration = 0 ms.
2.2
RAR design
In LTE, one PDU format is defined for RAR and it is used commonly for both Contention-based RA (CBRA) and Contention-Free RA (CFRA). As a consequence, 2 bytes of Temporary C-RNTI is included in the MAC PDU, even if it is not used for CFRA. 

In CBRA, the UE uses the Temporary C-RNTI for Msg3 scrambling and Msg4 descrambling. Thus, if we follow the same CBRA procedure as LTE, the Temporary C-RNTI is still needed for CBRA in NR.

However, in CFRA, the UE never uses Temporary C-RNTI because CFRA is only performed by the UE in the RRC_CONNECTED, and the UE in the RRC_CONNECTED already has its own C-RNTI. There is no Msg3 or Msg4 in CFRA, and the Temporary C-RNTI is not used at all. Therefore, in MAC specification, nothing is specified for Temporary C-RNTI handling in CFRA procedure. Moreover, in NR, there could be a possibility to increase the length of Temporary C-RNTI. 
To remove the redundancies and potential increase of RAR size, it is proposed to remove the Temporary C-RNTI from RAR for CFRA procedure. 

Proposal 2. For contention-free random access procedure, Temporary C-RNTI is not included in RAR. 

3.
Proposal
In this contribution, we discuss the random access response, and we propose the following.

Proposal 1. In NR, the RAR window starts immediately after the end of RACH transmission occasion, i.e. the fixed duration = 0 ms.
Proposal 2. For contention-free random access procedure, Temporary C-RNTI is not included in RAR. 
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