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1. Introduction& Background
In RAN2#99, RAN2 also made some agreements about the RACH response:
Agreements:

1. NR should support RAR multiplexing 

2. MAC PDU of RAR shall follow the MAC PDU format for NR (interleaved MAC sub-headers).  MAC sub-header details are FFS.  

3. The BI is located in the front of the MAC PDU, as the first entry

4. FFS if SI request responses are grouped together

In this contribution, we focus on the following issues:
· BI

· Position of SI request RAR and BI
· RAPID
2. Discussion
2.1. BI
In LTE the Backoff Indicator subheader which consists of the five header field E/T/R/R/BI (as described in Figure 1), one of the fields for BI occupies 4 bits.

[image: image1.emf]BI E R Oct 1 R T


Figure 1: E/T/R/R/BI MAC subheader
Table 1: Backoff Parameter values in NR

	Index
	Backoff Parameter value (ms)

	0
	0

	1
	10

	2
	20

	3
	30

	4
	40

	5
	60

	6
	80

	7
	120

	8
	160

	9
	240

	10
	320

	11
	480

	12
	960

	13
	1200

	14
	1600

	15
	2000


The Backoff Indicator field identifies an overload condition in the cell, if the number of UE accessing to the network is relatively large, network could set a larger backoff parameter. As to the lookup table for the Backoff Parameter, the one in the baseline specification is still applicable in NR. The reserved values of the backoff parameter if received by the current release version UEs shall be taken as 960 ms in LTE. But in NR, more various traffic types and huge number of UE will be supported, then the latency and conjestion may be increased in RA procedure completion, so it is just appropriate to use this three reserved indexs by setting their values as follow 1200ms,1600ms and 2000ms(which is presented in Table 1 and highlighted in yellow). We think this is a pretty choice, because It has the advantage of having a consistent MAC subheader as in LTE and effectively using the reserved values. 
Proposal 1: The Backoff Indicator subheader in LTE ireused and reserved values can be defined as 1200ms,1600ms and 2000ms to meet various services (e.g. eMBB, URLLC) in NR. 
2.2. Position of SI request RAR and BI
In last meeting, RAN2 agreed that MAC PDU for RAR in NR follow the MAC PDU format design of NR, i.e. the MAC subheaders and corresponding RARs are interleaved. Each subheader corresponds to a MAC RAR except for the Backoff Indicator subheader. the grouping or position of SI request RAR and BI seems not beneficial for all cases because some UEs want SI request RAR, some UEs want normal RAR. It is up to network implementation whether or not to group SI request RAR or give suitable position for both SI request RAR and BI. 
Proposal 2: It is up to network implementation to group SI request RAR or give suitable position for both SI request RAR and BI.
2.3. RAPID
As illustrated in Figure 2, one MAC PDU subheader includes the field of the RAPID in LTE which is used by the UE to determine if the RAR message is corresponding to the preamble sent by itself, UE does not know the location of the corresponding MAC RAR in the payload until going through the MAC header. 
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Figure 2: E/T/RAPID MAC subheader

The RAPID field takes up 6 bits in LTE, which indicates maximum 64 preambles in one cell. But in NR, the required number of NR-RACH preambles may not be defined by per cell granularity. In NR, beam is introduced, so the required number of NR-RACH preambles per cell will most likely be larger than 64, e.g., 128. The RAPID could be extended as 7 bits by replacing 1 bit “E” field, as shown in below Figure 3. However, it is finally decided by RAN1. If the required number of NR-RACH preambles remains 64 could meet the RACH capacity, the RAPID field could be reused as in LTE.
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Figure 3: T/RAPID MAC subheader

Proposal 3: The required number of NR-RACH preambles depends on definition per cell or per beam by RAN1. If NR-RACH preambles exceed 64, the RAPID should be extended (e.g., 7 bits by replacing 1 bit “E” field).
3. Conclusion

According to the analysis given above, we have the following proposals:
Proposal 1: The Backoff Indicator subheader in LTE ireused and reserved values can be defined as 1200ms,1600ms and 2000ms to meet various services (e.g. eMBB, URLLC) in NR.
Proposal 2: It is up to network implementation to group SI request RAR or give suitable position for both SI request RAR and BI.
Proposal 3: The required number of NR-RACH preambles depends on definition per cell or per beam by RAN1. If NR-RACH preambles exceed 64, the RAPID should be extended (e.g., 7 bits by replacing 1 bit “E” field).
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