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1	Introduction
This contribution points out an issue with current MAC subheader for backoff indicator as the reserved values defined in neither of the MAC subheader or the table for backoff values can be used in the future.
2	Discussion
In RAN2#100 meeting, it was agreed that the 0 ms value is removed from the table of backoff values since the use case wasn’t immediately identified online during the discussions:
R2-1712830	BI value and UE Contention Resolution Identity	vivo	discussion
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.
-	Ericsson and Samsung think that the 0ms value is not useful.  Nokia thinks that we have zero in LTE and NBIoT and we shouldn’t remove it.  
-	Qualcomm thinks the zero values is still important. Ericsson thinks that you can set it to zero by not including the BI.  
-	Samsung thinks that we should still keep two reserved values. 
=>	Noted

Agreements
1: In NR, the length of BI is 4 bit 
2: As in LTE, the time unit of Backoff parameter value in NR is millisecond.
3: FFS - The size of UL grant field in RAR message depends on further input from RAN1.
4: For NR, length of TA field is 12 bits in MAC RAR.  FFS if there are reserved bits depending on the UL grant field size 
5: Temporary C-RNTI is 16 bits in RAR message.  C-RNTI is 16 bits. [CB for Friday]
6:  BI table design: remove the zero value from the NR BI table.  5 ms and 1920 ms are added in addition to LTE value
7:  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.  FFS how contention resolution is done for the msg3 based SI request [CB for Friday to flag]

[bookmark: _Hlk1047604]The issue without having zero value for BI (Backoff Indicator) is that the reserved bits of the MAC subheader for BI cannot be used without indicating non-zero backoff for legacy UEs that don’t use the reserved values. The MAC subheader for BI is defined as follows in TS 38.321 for reference:
	

Figure 6.1.5-1: E/T/R/R/BI MAC subheader




Observation 1: Reserved bits in MAC subheader for BI cannot be used in the future without indicating non-zero backoff for legacy UEs.
On the other hand, no UE behaviour has been defined for the case NW indicates reserved value from the table of backoff parameter values. In LTE, if the BI includes a reserved value (in the UE implemented release), the UE applies the highest backoff defined for its release of the specification. The subclause of backoff parameter values is provided below for reference from TS 38.321:
	[bookmark: _Toc534933512]7.2	Backoff Parameter values
Backoff Parameter values are presented in Table 7.2-1.
Table 7.2-1: Backoff Parameter values.
	Index
	Backoff Parameter value (ms)

	0
	5

	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
	1920

	14
	Reserved

	15
	Reserved






Observation 2: No UE behaviour has been defined for the case NW indicates BI with reserved backoff parameter value in NR.
Although NR could apply similar analogy used in NR for reserved backoff parameter values, this will not solve the problem of not being able to use the reserved bits in MAC subheader for BI without indicating non-zero backoff for legacy UEs. In general, the reserved bits in the MAC subheader seems much more valuable for the future use than the two index values in the backoff parameter values table. Hence, it seems desirable to enable a solution that will allow indicating 0 ms backoff with the current design.
TS 38.321 also specifies the following:
	[bookmark: _Toc534933481]6.1.1	General
(…)
The MAC entity shall ignore the value of the Reserved bits in downlink MAC PDUs.



In principle, this could be considered to be applied also for the Reserved value of the Backoff Parameter, however, it seems unclear what would be the UE behaviour as the Random Access procedure specifies:
	[bookmark: _Toc534933428]5.1.4	Random Access Response reception
(…)
1>	else if a downlink assignment has been received on the PDCCH for the RA-RNTI and the received TB is successfully decoded:
2>	if the Random Access Response contains a MAC subPDU with Backoff Indicator:
3>	set the PREAMBLE_BACKOFF to value of the BI field of the MAC subPDU using Table 7.2-1, multiplied with SCALING_FACTOR_BI.
2>	else:
3>	set the PREAMBLE_BACKOFF to 0 ms.




If the UE ignores the Reserved value of the Backoff Parameter, is it considered as no Backoff Indicator is received or will the UE apply Backoff Parameter value that it may have received in the previous round of RA preamble transmission and RAR reception – there seems to be place for confusion.
Hence, it is proposed to clarify in a note that when the UE ignores the reserved value for Backoff Indicator, it is taken as 0 ms for the Backoff Parameter value. This could be considered to be the intended behaviour anyway given the problems in using the reserved bits in the BI MAC subheader otherwise.
[bookmark: _GoBack]Proposal 1: Add a following note into TS 38.321 “NOTE: Ignoring a reserved value of the backoff parameter is taken as 0 ms by the UE.”.
3	Conclusions
In this contribution, the issue with current specification with reserved bits in MAC subheader for BI as well as reserved values usage of backoff parameter was presented:
Observation 1: Reserved bits in MAC subheader for BI cannot be used in the future without indicating non-zero backoff for legacy UEs.
Observation 2: No UE behaviour has been defined for the case NW indicates BI with reserved backoff parameter value in NR.
As a solution, the following was proposed:
Proposal 1: Add a following note into TS 38.321 “NOTE: Ignoring a reserved value of the backoff parameter is taken as 0 ms by the UE.”.
The related CR is provided in [1].
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