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1. Introduction& Background
This contribution is a revision of R2-1710962. Compared with earlier version focused on BI value content, discussion on contention resolution FFS issue (highlighted in yellow) is added.
	RAN2#99bis agreements

1.
As in LTE, if C-RNTI MAC CE was included in Msg3, the contention resolution is successful if one of the following conditions is met:

-     If the Random Access procedure was initiated by the MAC sublayer itself or by the RRC sublayer and the PDCCH transmission is addressed to the C-RNTI and contains an UL grant for a new transmission; 

-     If the Random Access procedure was initiated by a PDCCH order and the PDCCH transmission is addressed to the C-RNTI

2.
As in LTE, if C-RNTI MAC CE was not included in Msg3, the contention resolution is successful if the UE Contention Resolution Identity received in Msg4 matches the first ‘X’ bits of CCCH SDU transmitted in Msg3. The value of ‘X’ is FFS.
3. 
As in LTE, after transmitting Msg3, UE starts mac-ContentionResolutionTimer and restart mac-ContentionResolutionTimer at each HARQ retransmission. If mac-ContentionResolutionTimer expires, contention resolution is considered not successful.

4.
For contention based random access for INACTIVE to CONNECTED transition, the same contention resolution as for idle mode is used.  The assumption is that CCCH SDU contents will contain some form of ID in the resume request message.


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.
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Figure 1: E/T/R/R/BI MAC subheader
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. When a UE receives the backoff indication, the UE will refer to a lookup table to decide certain backoff time for the subsequent access request. As to the lookup table for the Backoff Parameter values, the one in the LTE specification should be still applicable in NR. In the LTE lookup table, there are three reserve values. All reserved values of the backoff parameter if received by the current release version UEs shall be taken as 960 ms. But in NR, more various traffic types and huge number of UE will be supported, then the latency and congestion may be increased before RA procedure completion, so it is reasonable to define different values for the three reserved indexs, e.g., by setting their values as following 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 is reused and reserved Backoff Parameter values can be defined as 1200ms, 1600ms and 2000ms to meet various services (e.g. eMBB, URLLC) in NR. 
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


2.2. UE Contention Resolution Identity
The contention-based random access(CBRA) procedure in NR supports the following RA events:
1) Initial access from RRC_IDLE;

2) RRC Connection Re-establishment procedure;

3) Transition from RRC_INACTIVE to RRC_CONNECTED

In these cases, Contention Resolution is UE Contention Resolution Identity on DL-SCH. In LTE, if the MAC control element is included in response to an uplink CCCH transmission, then the UE contention resolution identity field contains the uplink CCCH SDU if the uplink CCCH SDU is 48 bits long. If the CCCH SDU is longer than 48 bits, this field contains the first 48 bits of the uplink CCCH SDU. Contention Resolution is considered successful only if the UE Contention Resolution Identity included in the MAC control element matches the first 48 bits of the CCCH SDU transmitted in Msg3. UE Contention Resolution Identity should include at least the UE Identity which is used to uniquely identify a UE and for the network to give successful contention resolution to the specific UE. In LTE, the corresponding sizes of UE Identity are shown in below Table 2 for RRC messages. From the Table 2, we can see that the largest size of UE Identity is 41bits. In NR, we assume 41 bits UE Identity is also enough, so the size of NR UE identity has the same size as LTE.  Since MAC control elements are byte aligned, a 48-bit MAC control element is also adopted for NR Contention Resolution Identity. 
Table 2: The size of UE ID for RRC message (bit)
	RRC Message Type
	RRC Connection Request
	RRC Connection resume Request
	RRC Connection reestablishment Request

	UE identity
	CHOICE

· S-TMSI(40 bits)

· randomValue(40 bits)
	CHOICE

· resumeID(40 bits)

· truncatedResumeID(24 bits)


	· C-RNTI(16 bits)

· physCellId(9 bits)

· short MAC-I(16 bits)

	Total
	40
	24 or 40 
	41

	The max value
	41


Proposal 2: If C-RNTI MAC CE was not included in Msg3, the contention resolution is successful if the UE Contention Resolution Identity received in Msg4 matches the first ‘48’ bits of CCCH SDU transmitted in Msg3. 
3. Conclusion

According to the analysis given above, we have the following proposals:
Proposal 1: The Backoff Indicator subheader in LTE is reused and reserved Backoff Parameter values can be defined as 1200ms, 1600ms and 2000ms to meet various services (e.g. eMBB, URLLC) in NR.
Proposal 2: If C-RNTI MAC CE was not included in Msg3, the contention resolution is successful if the UE Contention Resolution Identity received in Msg4 matches the first ‘48’ bits of CCCH SDU transmitted in Msg3. 
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