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1 Introduction

In the current TS 38.321 [1], the size of UL grant included in MAC RAR is specified as 20 bits for NR, which is to reuse that of LTE. However, as inspected from the DCI format specified in TS 38.212 [2], the contents that are necessarily used for UL grant in NR have obvious differences from those used in LTE, so that the content of UL grant included in MAC RAR can be different from NR to LTE as well. Therefore, regarding the specific size of the UL grant in MAC RAR, directly reusing the LTE size of 20 bits for NR can be problematic. 

In this contribution, we illustrate the above issue on the size of UL grant in MAC RAR and propose how to address this issue in the next step. 

2 Discussion
The size of UL grant in MAC RAR depends mainly on what specific contents need to be included in the UL grant which is contained in a MAC RAR received by the UE. Towards this issue, we can first have some inspections of the DCI format designed for UL grant in NR, as specified in [2], and compare it with that in LTE. 

It can be seen from [2] that the contents needed to indicate the UL grant in NR can be with some obvious differences, compared with those used in LTE. For the simplicity, let us here take ‘DCI format 0_0’ in [2] as an example. The DCI format 0_0 in NR includes the following contents:

	TS 38.212

7.3.1.1.1
Format 0_0
DCI format 0_0 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_0:
-
Identifier for DCI formats – [1] bit
-
Frequency domain resource assignment –[
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-
Time domain resource assignment – X bits

-
Frequency hopping flag – 1 bit.

-
Modulation and coding scheme – [5] bits as defined in section x.x of [6, TS38.214]
-
New data indicator – 1 bit
-
Redundancy version – [2] bits as defined in section x.x of [6, TS38.214]
-
HARQ process number – [4] bits
-
TPC command for scheduled PUSCH – [2] bits as defined in section x.x of [5, TS38.213]
-
UL/SUL indicator –0 bit for UEs not configured with SUL in the cell; 1 bit for UEs configured with SUL in the cell as defined in Table 7.3.1.1.1-1.

If the number of information bits in format 0_0 is less than the payload size of format 1_0 for scheduling the same serving cell, zeros shall be appended to format 0_0 until the payload size equals that of format 1_0.
Table 7.3.1.1.1-1: UL/SUL indicator

Value of UL/SUL indicator
Uplink
0
The non-supplementary uplink 
1

The supplementary uplink




Accordingly, we think that, compared with the contents used for UL grant in LTE, at least the following contents are further needed, or changed, to indicate the UL grant in NR, and these contents may also need to be included within the UL grant in MAC RAR, thus resulting in impacts on its size, in NR. Specifically:

· Time domain resource assignment: This information is newly introduced in NR and does not exist in LTE, since the resource allocation in time domain is no more fixed as in LTE (i.e. n+4). This information is also needed in the UL grant in MAC RAR for NR, and with this information being further included, some more bits need thus to be added, on the basis of the UL grant size in LTE MAC RAR. 
· UL/SUL indicator: Since the UE may apply either the UL or SUL to perform random access, this information may also need to be included in the UL grant in RAR for NR, and thus cause one extra bits to be added as well. 
· Frequency domain resource assignment: This information is also needed in the UL grant in MAC RAR to indicate the frequency resources actually allocated. However, since it indicates the frequency resource on a BWP basis in NR, which is different from LTE, it may arouse a change of information size, compared with the ‘Fixed size resource block assignment’ (i.e. 10 bits) in LTE. 
Based on the above analyses, we find that the contents of the UL grant in MAC RAR for NR are quite likely to be different from those of LTE; therefore, it is nearly impossible for the size of the UL grant in MAC RAR for NR to be completely the same as that of LTE. 
Observation 1: The contents of the UL grant in MAC RAR of NR can be different from that of LTE, with some new information to be added and some information to be changed. As a result, it is also unlikely that the UL grant in MAC RAR for NR has completely the same size as that of LTE. 

As a result, there is high risk that the 20-bit size of the UL grant in RAR, as specified in TS 38.321 [1], is actually incorrect by simply reusing LTE, so we need to further confirm what the proper size ought to be. 
Despite the analysis we made above, the specific contents included in the UL grant in RAR should eventually be discussed and concluded by RAN1. However, the contents of the UL grant in RAR are still absent in TS 38.213 [3], and there has even been no agreement made in RAN1 in this aspect either. To this end, we propose to send LS to RAN1, asking what the size is for the UL grant field within RAR for NR.  

Proposal 1: Send LS to RAN1 asking the size of the UL grant within RAR for NR.  
A complementary draft LS is available in [4]. 

3 Conclusion
In this contribution, we made the following observation and proposal:
Observation 1: The contents of the UL grant in MAC RAR of NR can be different from that of LTE, with some new information to be added and some information to be changed. As a result, it is also unlikely that the UL grant in MAC RAR for NR has completely the same size as that of LTE. 

Proposal 1: Send LS to RAN1 asking the size of the UL grant within RAR for NR. 
A complementary draft LS is available in [4]. 
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