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[AT112] [101] [eMIMO] MAC corrections (Samsung)
Scope: 
Updated scope: Discuss reply LS to RAN1, revise 38.321CRs 0947 and 0994 and way forward on the BFR trigger point / BFR MAC CE generation issue
Updated intended outcome: Draft LS in R2-2010771, agreeable CRs in R2-2010772 and R2-2010773 and way forward in R2-2010774
Deadline (for companies' feedback): Tuesday 2020-11-10 17:00 UTC
Deadline (for Draft LS, CRs and way forward):  Wednesday 2020-11-11 01:00 UTC
2. BFR trigger point / BFR MAC CE generation
R2-2009796    Clarification on the BFR trigger upon candidate search     Nokia, Nokia Shanghai Bell, Ericsson, ZTE   
R2-2010009    Correction on BFR MAC CE generation     Qualcomm Incorporated, Samsung

Table 1 below summarizes the key differences between these two CRs.
Table 1
	
	R2-2009796 – Approach 2
	R2-2010009 – Approach 1

	A. Indication of SCell as failed in BFR MAC CE
	UE will not indicate SCell as failed in BFR MAC CE until candidate beam evaluation is completed.
	UE may or may not indicate SCell as failed in BFR MAC CE until candidate beam evaluation is completed. Proposed Note uses phrase ‘need not’ as shown below:
“ When the MAC entity has triggered BFR for an SCell and not cancelled and is in the process of evaluating the candidate beams according to the requirements as specified in TS 38.133 [11], it need not report the SCell as failed in a BFR MAC CE or a Truncated BFR MAC CE;”

	B. SR trigger
	SR will not be triggered if there is only one failed SCell and candidate beam evaluation is ongoing for this failed SCell
	If there is only one failed SCell and candidate beam evaluation is ongoing for this failed SCell, 
- SR will be triggered if sufficient UL-SCH resources are not available

	C. Impact to RAN4
	Impacts RAN4 specification. 
· Spec needs to be updated to specify that candidate beam evaluation is performed upon beam failure detection and not upon BFR trigger from MAC.

May be MAC should also be updated as follows:
 2>  if BFI_COUNTER >= beamFailureInstanceMaxCount:
3>  if the Serving Cell is SCell:
     4> consider the beam failure as detected for this serving cell;
4> trigger a BFR for this Serving Cell upon completing evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11];
3>  else:
4> initiate a Random Access procedure (see clause 5.1) on the SpCell.
	No impact



During the phase 1 discussion it was pointed out that:

- In approach 1, UE may transmit SR before the candidate beam evaluation. If network provides UL-SCH resources, the UE may not transmit the BFR MAC CE in those and the provided resources will be wasted.

- In approach 2, SR is triggered after the candidate beam evaluation. UE has to wait for next SR transmission occasion after evaluation is finished which results in latency in recovering beam.


Q1. Which of the following approaches do you prefer to resolve the issue?
Approach 1: As in R2-2010009
Approach 2: As in R2-2009796  
Approach 3: none (keep the current specification)
Approach 4: As below:
According to the offline discussion with a few companies, we suggest to propose an additional approach ( approach 4) for reviewing, in general, this approach is that : (1) the MAC entity shall generate the BFR MAC CE if at least one BFR is detected and the corresponding evaluation of candidate beams has been completed, (2) only the triggered BFR and the corresponding evaluation of candidate beams has been completed trigger the SR. (3) The SCell can be indicated in BFR MAC CE if the BFR of this serving cell is triggered and the corresponding evaluation of candidate beams has been completed.
The detail is shown as following:

-------------------------------------------- Part 1 start -------------------------------------------------------------------------------------
The MAC entity shall:
1>	if the Beam Failure Recovery procedure determines that at least one BFR has been triggered, and not cancelled and the corresponding evaluation of the candidate beams according to the requirements as specified in TS 38.133[11] has been completed: :
2>	if UL-SCH resources are available for a new transmission and if the UL-SCH resources can accommodate the BFR MAC CE plus its subheader as a result of LCP:
3>	instruct the Multiplexing and Assembly procedure to generate the BFR MAC CE.
2>	else if UL-SCH resources are available for a new transmission and if the UL-SCH resources can accommodate the Truncated BFR MAC CE plus its subheader as a result of LCP:
3>	instruct the Multiplexing and Assembly procedure to generate the Truncated BFR MAC CE.
2>	else:
3>	trigger the SR for SCell beam failure recovery for each SCell for which BFR has been triggered, and not cancelled and the corresponding evaluation of the candidate beams according to the requirements as specified in TS 38.133[11] has been completed.
All BFRs triggered for an SCell shall be cancelled when a MAC PDU is transmitted and this PDU includes a BFR MAC CE or Truncated BFR MAC CE which contains beam failure information of that SCell.
-------------------------------------------- Part 1 end ---------------------------------------------------------------------------------------

-------------------------------------------- Part 2 start -------------------------------------------------------------------------------------

6.1.3.23	BFR MAC CEs
The MAC CEs for BFR consists of either:
-	BFR MAC CE; or
-	Truncated BFR MAC CE.
The BFR MAC CE and Truncated BFR MAC CE are identified by a MAC subheader with LCID/eLCID as specified in Table 6.2.1-2 and Table 6.2.1-2b.
The BFR MAC CE and Truncated BFR MAC CE have a variable size. They include a bitmap and in ascending order based on the ServCellIndex, beam failure recovery information i.e. octets containing candidate beam availability indication (AC) for SCells indicated in the bitmap. For BFR MAC CE, a single octet bitmap is used when the highest ServCellIndex of this MAC entity's SCell for which beam failure is detected and the corresponding evaluation of candidate beams has been completed is less than 8, otherwise four octets are used. A MAC PDU shall contain at most one BFR MAC CE.
For Truncated BFR MAC CE, a single octet bitmap is used for the following cases, otherwise four octets are used:
-	the highest ServCellIndex of this MAC entity's SCell for which beam failure is detected is less than 8 and the corresponding evaluation of candidate beams has been completed; or
-	beam failure is detected for SpCell (as specified in Clause 5.17) and the SpCell is to be indicated in a Truncated BFR MAC CE and the UL-SCH resources available for transmission cannot accommodate the Truncated BFR MAC CE with the four octets bitmap plus its subheader as a result of LCP.
The fields in the BFR MAC CEs are defined as follows:
-	SP: This field indicates beam failure detection (as specified in clause 5.17) for the SpCell of this MAC entity. The SP field is set to 1 to indicate that beam failure is detected for SpCell only when BFR MAC CE or Truncated BFR MAC CE is to be included into a MAC PDU as part of Random Access Procedure (as specified in 5.1.3a and 5.1.4), otherwise, it is set to 0;
-	Ci (BFR MAC CE): This field indicates beam failure detection (as specified in clause 5.17) and the presence of an octet containing the AC field for the SCell with ServCellIndex i as specified in TS 38.331 [5]. The Ci field shall be set to 1 indicates that if the beam failure for the SCell with ServCellIndex i is detected and the corresponding evaluation of candidate beams has been completed, otherwise the Ci field shall be set to 0. In case that Ci field is set to 1, the octet containing the AC field is present for the SCell with ServCellIndex i. In case that tThe Ci field is set to 0 indicates that the beam failure is not detected and, the octet containing the AC field is not present for the SCell with ServCellIndex i. The octets containing the AC field are present in ascending order based on the ServCellIndex;
-	Ci (Truncated BFR MAC CE): This field indicates beam failure detection (as specified in clause 5.17) for the SCell with ServCellIndex i as specified in TS 38.331 [5]. The Ci field shall be set to 1 if the beam failure for the SCell with ServCellIndex i is detected and the corresponding evaluation of candidate beams has been completed, otherwise the Ci field shall be set to 0. In case that Ci field is set to 1, the octet containing the AC field for the SCell with ServCellIndex i may be present. In case that tThe Ci field set to 0, indicates that the beam failure is not detected and the octet containing the AC field is not present for the SCell with ServCellIndex i. The octets containing the AC field, if present, are included in ascending order based on the ServCellIndex. The number of octets containing the AC field included is maximised, while not exceeding the available grant size;
NOTE:	The number of the octets containing the AC field in the Truncated BFR MAC CE can be zero.
-	AC: This field indicates the presence of the Candidate RS ID field in this octet. If at least one of the SSBs with SS-RSRP above rsrp-ThresholdBFR amongst the SSBs in candidateBeamRSSCellList or the CSI-RSs with CSI-RSRP above rsrp-ThresholdBFR amongst the CSI-RSs in candidateBeamRSSCellList is available, the AC field is set to 1; otherwise, it is set to 0. If the AC field set to 1, the Candidate RS ID field is present. If the AC field set to 0, R bits are present instead;
-	Candidate RS ID: This field is set to the index of an SSB with SS-RSRP above rsrp-ThresholdBFR amongst the SSBs in candidateBeamRSSCellList or to the index of a CSI-RS with CSI-RSRP above rsrp-ThresholdBFR amongst the CSI-RSs in candidateBeamRSSCellList. Index of an SSB or CSI-RS is the index of an entry in candidateBeamRSSCellList corresponding to the SSB or CSI-RS. Index 0 corresponds to the first entry in the candidateBeamRSSCellList, index 1 corresponds to the second entry in the list and so on. The length of this field is 6 bits.
-	R: Reserved bit, set to 0.
-------------------------------------------- Part 2 end -------------------------------------------------------------------------------------

	Company
	Approach 1 or Approach 2, Approach 3, or Approach 4
	Detailed Comments
(if approach 1 is selected, further indicate whether you prefer to change 'need not' to 'shall not' or 'should not' in the TP)

	Qualcomm
	Approach 1
	UE may trigger SR for BFR when the candidate beam evaluation is nearly finished, and complete detect the new beam before network providing the UL-SCH resource. It is not good for both network and UE to wait for next SR transmission occasion after beam evaluation is finished which obviously causes latency on recovering the beam.

As compromise, we can accept ‘should not’ in the CR (instead of ‘need not’)

	Samsung
	Approach 1 or Approach 4
	Same view as Qualcomm. Approach 4 avoids impact to RAN4. So we are ok to support approach 4 as well.

	Xiaomi
	Approach 1
	Same view as Qualcomm.

	LG
	Approach 3-
	We want to keep the current spec as it is. Ci field should be used to indicate the beam failure of a SCell. If Candidate RS is not evaluated, the UE should send BFR MAC CE with AC field set to 0. It is important for the UE to send a BFR MAC CE immediately when a beam failure is detected even if a Candidate RS is not evaluated.
If we use Approach 1, bad UE may request SR and skip the UL grant frequently. This will lead to frequent waste of radio resource. Moreover, the UE behaviour is unpredictable (even with “should”) because the UE may or may not indicate the SCell as beam failure.
The problem in Approach 2 is increased delay in reporting BFR. However, increased delay comes from the poor UE performance, and this is the cost of poor performance.
Therefore, if RAN2 has to choose between Approach 1 and 2, we prefer Approach 2.

	ZTE
	Approach 2 or nothingApproach 4
(Proponent)
	In our understanding, Approach 4 not only can avoid the mis-triggering SR but also non-impact on the RAN4 spec. It seems a better solution so far.


	Nokia
	Approach 2
	This aligns the SCell BFR procedure with the SpCell BFR where the “SR” (preamble) can be transmitted only after the candidates have been evaluated. Since the “no candidate” indication serves no purpose for the NW unless the UE really evaluated the beams before such indication, we don’t see any reason not to align to SpCell behaviour as intended by the Approach 2.

	Lenovo
	Approach 1
	Same view as Qualcomm

	CATT
	see comments
	In the last meeting the following was agreed
Agreement:
1. Add a note to clarify that information about a failed SCell may not be included in MAC CE until the candidate RSs are evaluated according to requirements in RAN4 specification.
	Example TP for the NOTE:
	“NOTE:     When the MAC entity has pending BFR for an SCell and the candidate beam detection is not completed according to the requirement in [x, 38.133], it need not report SCell as failed in a BFR MAC CE or truncated BFR MAC CE; MAC CE need not be generated if there is no other failed SCell to report.”

The CR was not agreed in email disc after the meeting which resulted in this lengthy discussion in this meeting. Our preference is to go with approach 1 or do nothing thing as ZTE mentioned above. 
We don’t think impacting R4 would be a good choice at this very late stage.  

	Ericsson
	Approach 2, or Approach 4
	For Approach 2, Same view as Nokia.
For Approach 4 we also think this minimizes the impact on RAN4 and it is normative text. So we support this approach as well.

	Intel
	Approach 4 
	We see a value to have normative text. If approach 4 is aggregable, it would be more preferred than approach 1. 



Summary: 
Approach 1: Supported by 5 companies
Approach 2: Supported by 3 companies
Approach 4: Supported by 4 companies

Based on discussion above neither there is a consensus nor there is a significant majority in support of a particular approach. Approach 4 tries to address concerns related to RAN4 impact and optionality of UE behaviour raised by companies supporting approach 1 and approach 2 respectively. However, this approach is introduced quite late in the discussion and all the companies may not have reviewed this approach. So proposal is to further discussion during the comeback session.

Proposal: Further discuss online

3. Conclusions
Based on discussion above neither there is a consensus nor there is a significant majority in support of a particular approach. Approach 4 tries to address concerns related to RAN4 impact and optionality of UE behaviour raised by companies supporting approach 1 and approach 2 respectively. However, this approach is introduced quite late in the discussion and all the companies may not have reviewed this approach. So proposal is to further discussion during the comeback session.
[bookmark: _GoBack]
Proposal: Further discuss online
4. References

Annex: contact person(s) for each participating company
	Company
	Name
	Email address

	Samsung
	Anil Agiwal
	anilag@samsung.com

	Samsung
	Seungri Jin
	seungri.jin@samsung.com

	Nokia, Nokia Shanghai Bell
	Samuli Turtinen
	samuli.turtinen@nokia-bell-labs.com

	Qualcomm
	Ruiming Zheng
	rzheng@qti.qualcomm.com

	Fujitsu
	Meiyi Jia
	jiameiyi@cn.fujitsu.com

	Xiaomi
	Yumin Wu
	wuyumin@xiaomi.com

	LG
	Hanul Lee
	hanul.lee@lge.com

	Nokia
	Samuli Turtinen
	samuli.turtinen@nokia-bell-labs.com

	Lenovo
	Joachim Löhr
	jlohr@lenovo.com

	CATT
	Erlin Zeng
	erlin.zeng@catt.cn

	ZTE
	Dong Fei
	Dong.fei@zte.com.cn

	Intel
	Youn Heo
	Youn.hyoung.heo@intel.com

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	





		

