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1 Introduction

This document summarizes the following offline discussion.
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DISCUSSION

· Huawei think that we should first look at the functionality, before discussing the naming. 

· Nokia think that the new RNTI should be treated exactly as C-RNTI with respect to MAC. LG agrees. 

· QC think there are some MAC procedures that may need to be aware of the new RNTI, such as LCP and HARQ. 

· Chair wonders if The “new RNTI” is equivalent to C-RNTI w.r.t. MAC functionality. Ericsson and Nokia think yes. Intel Lenovo also think yes. 

· CATT would like to exclude BFR and contention resolution. 

· Samsung also think that C-RNTI MAC CE would be treated differently. 

· ZTE wonders about applicability to SPS. 

· Nokia think we don’t need additional discussions.

· RAN2 assumes that the “new RNTI” is equivalent to C-RNTI w.r.t. MAC functionality.

· Possible exceptions related to C-RNTI handling at RACH may be needed. 

· Offline (104), arrive at agreeable CR including name if possible, (Huawei), CR revision in R2-1810780


According to the online discussion, the rapporteur think that further discussion is needed first in order to understand “possible exceptions”, the naming and the general principle of capturing the impacts before arrving the CR. Thus, the rapportuer propose to first discuss the identified issues in this document during the offline and then try to achieve a CR based on the conclusions of both online and offline discussion. Therefore, companies are welcome to provide your views to the questions in section 2.

2 Discussion

In this section, the rapporteur lists the issues to be addressed during the offline based on company contributions [1]-[5] and online discussions, also including the general principle of CR to capture the impacts.

2.1. RA procedure
During the RA procedure, C-RNTI can be used in the following cases: 

1. PDCCH order scrambled by C-RNTI to trigger a RA procedure

2. PDCCH transmission addressed to C-RNTI for MSG2 reception during BFR RA procedure

3. C-RNTI MAC CE included in MSG3 

4. PDCCH transmission addressed to C-RNTI for Contention Resolution in MSG4
Then, in the rest of this subsection, the rapporteur will point each identified case and companies are asked for each question. 
Case 1: PDCCH order

The PDCCH order scrambled by C-RNTI is used to trigger a CFRA by explicitly indicating the preamble index. The rapporteur thinks that, the purpose of the new RNTI is to schedule a data transmission similar to the C-RNTI, while PDCCH order is not intended for a directly data transmission over UL-SCH. Some companies mention that [1], one pential benefit of allowing PDCCH order scrambled by the new RNTI is for service-based RA differentiation. The rapporteur shares the same understanding as [1]-[5], such enhancement is not in RAN1 spec for now and it should be discussed separately. Therefore, the rapporteur thinks that, the new RNTI has no impact to PDCCH order from RAN2 perspective in R15. 

Q1. Does company agree that the PDCCH order for RACH should not be scrambled by the new RNTI in R15 from RAN2 perspetive ?

	Company
	Yes/No
	Remarks

	HW
	Yes
	Agree with rapporteur. PDCCH order is only scrambled by C-RNTI at least in R15, therefore, there is no impact to MAC spec regarding the PDCCH order.

	OPPO
	Yes
	

	Samsung
	Yes
	

	LG
	Yes
	

	NTT DOCOMO
	Yes
	

	ZTE
	Yes
	

	Qualcomm
	Yes
	

	vivo
	Yes
	

	CATT
	Yes
	

	InterDigital
	Yes
	PDCCH order for RACH does not schedule data, therefore the RAN1 agreement on new RNTI is not applicable.

	Ericsson
	Yes
	

	Intel
	Yes
	

	Nokia
	Yes
	But even if the new RNTI might not be used, seems to no need to make any exception from MAC point of view. If any restriction, it should be discussed in RAN1 and put in PHY spec.

	MediaTek
	Yes
	


All the companies agree PDCCH order should not be scrambled by the new RNTI in Release 15.

Proposal 1: RAN2 assumption is that PDCCH order is not scrambled by the new RNTI in Release 15.
Case 2: MSG 2 reception for BFR RA

It is noted that in the RA procedure triggered by BFR, after transmitting the contention-free Random Access preamble for BFR, the MAC entity shall monitor the PDCCH of the SpCell for response to BFR request identified by C-RNTI, while the RA response window is running. If the PDCCH transmission addressed to the C-RNTI is recevied from lower layer, the MAC entity shall consider the RA procedure successfully completed.

Some companies [1] [3] think that, it is possible that MSG2 can be scrambled by the new RNTI to allow the NW to signal a more conservative MCS in the corresponding grant if data is scheduled. However, [2] [4] think that, there is no clear motivation to do so. Therefore, the rapporteur think no consensus so far and should be discussed in RAN2.

Q2. Does company think that MSG2 can be scrambled by the new RNTI in case of BFR RA procedure ?

	Company
	Yes/No
	Remarks

	HW
	Yes (maybe)
	It is feasible, but we think it may also pend to RAN1. 

	OPPO
	No
	Not prefer to add new RNTI for BFR recovery termination for R-15

	Samsung
	No
	Not needed.

	LG
	No
	

	NTT DOCOMO
	Yes/No
	It might be possible but needs to consult with RAN1. 

	ZTE
	No
	It cannot be seen any benefit of using the new RNTI in case of BFR RA procedure

	Qualcomm
	No
	It is unlikely that network would resume data traffic on the new beam immediate after BFR is complete, before it reconfigures UE’s TCI state. 

	Vivo
	No
	

	CATT
	No
	It is expected that the first thing NW does is to reconfigure the TCI states. Not sure if data would be also embedded altogether.

	InterDigital
	Yes
	In our understanding, the RAN1 agreement is applicable to all grant-based transmissions. There is no “exception” for msg2 or msg4, and defining such exceptions would indeed increase complexity.

	Ericsson
	No
	

	Intel
	Yes/No
	We also think we need to consult with RAN1. Note that there are proposals to ask RAN1 whether the new RNTI can be used to terminate the CF-BFR RACH procedure in offline discussion #107.

	Nokia
	Yes
	No need to make exception for this case either from MAC point of view. Can be handled the same way as C-RNTI. If the UE can stop monitor the new RNTI for some cases, e.g. when beam failure detected, it should be discussed in RAN1. 

	MediaTek
	Yes
	From RAN2 perspective, we don’t need to differentiate between C-RNTI and the “new” RNTI. Can change based on R1 input.


8 companies don’t think PDCCH transmission for response to BFR for CFRA should not scrambled by the new RNTI. Some companies point it is unlike that NW would schedule data on the new beam immediately after BFR before TCI state reconfiguration.  4 companies think the new RNTI is applicable in this case while 2 companies are not sure about this because it should consult with RAN1. Given the situation, the rapporteur thinks the new RNTI cannot be used to MSG2 reception for CFRA for the time being.

Proposal 2: RAN2 assumption is that the new RNTI is not used for MSG2 reception for CF BFR.
Case 3: C-RNTI MAC CE

C-RNTI MAC CE can be included in MSG3 transmited on UL-SCH in CBRA. According to the contribution on the table, it seems there is no support to change the C-RNTI MAC CE in MSG3. The rapporteur think that, the new RNTI is optional configured in addition to C-RNTI for scheduling, C-RNTI MAC CE is only used as part of contention resolution by the NW to identify the user who triggered the RA procedure. Thus, there is no motivation and benefit to change the current C-RNTI MAC CE 

Q3. Does company agree that the new RNTI has no impact to C-RNTI MAC CE ?

	Company
	Yes/No
	Remarks

	HW
	Yes
	

	OPPO
	Yes
	

	Samsung
	Yes
	No impact

	LG
	Yes
	

	NTT DOCOMO
	Yes
	

	ZTE
	Yes
	

	Qualcomm
	Yes
	No impact

	vivo
	Yes
	

	CATT
	Yes
	No impact

	InterDigital
	Yes
	

	Ericsson
	Yes
	No Impact

	Intel
	Yes
	

	Nokia
	Yes
	If the new RNTI is captured in a way that it is in general handled same as C-RNTI, might need some statement for C-RNTI MAC CE that it refers to C-RNTI but not the new RNTI. On the other hand, both are dedicated C-RNTI so in principle either can be used.

	MediaTek
	Yes
	


All the companies agree the new RNTI has no impact to C-RNTI MAC CE.

Proposal 3: The new RNTI has no impact to C-RNTI MAC CE.
Case 4: Contention Resolution

If the C-RNTI MAC CE was included in MSG3, a reception of PDCCH transmission addressed to C-RNTI can be used for Contention Resolution in the following three cases:

4.1  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 a UL grant for a new transmission;

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

4.3  if the Random Access procedure was initiated for beam failure recovery (as specified in subclause 5.17) and the PDCCH transmission is addressed to the C-RNTI:

Some companies [1] [3] think that it would be possible to support Contention Resolution based on the new RNTI if it is configured. The motivation is it would allow ultra-reliable data transmission if available. However, [2] [4] think no motivation to introduce the new RNTI for Contention Resolution. Therefore, the rapporteur think further discussions are needed.
Q4. Does company think that new RNTI can be used for Contention Resolution in the above three cases ?

	Company
	Yes/No
	Remarks

	HW
	Yes
	The benefit is to allow the immediate transmission for ultra-reliable data in MSG4. 

	OPPO
	No
	Prefer to stick the current behaviour for R-15

	Samsung
	No
	Not essential, and the current behaviour would work.

	LG
	No
	Not essential.

	NTT DOCOMO
	Yes/No
	It might be possible but needs to consult with RAN1.

	ZTE
	No
	Not essential

	Qualcomm
	Yes/No
	We think it could be useful in the case of handovers, e.g. when UE has active URLLC traffic. But we do not benefits of using the new RNTI in the other two use cases.

	vivo
	No 
	Not essential.

	CATT
	No
	Not sure to understand the above cases related to PDCCH order and BFR. Since these are CFRA, there is no contention resolution per say. But for a regular contention resolution Msg4 of CBRA, we don’t see the need for using the new RNTI.

	InterDigital
	Yes
	Same reason as in Q2. The RAN1 agreement is applicable to all grant-based transmissions, and defining a special case for msg4 is not useful.

	Ericsson
	Yes/No
	Possible, but does not need a difference in behaviour specified/visible in MAC. Can possibly be discussed in RAN1.

	Intel
	Yes/No
	We agree with NTT DOCOMO that we can ask RAN1’s opinion.

	Nokia
	Yes
	No need to make exceptions since the UE is anyway monitoring the new RNTI as well during the RA procedure.

	MediaTek
	Yes
	From RAN2 perspective, we don’t need to differentiate between C-RNTI and the “new” RNTI. Can change based on R1 input.


6 companies think that the current CR would work and it is not essential to apply the new RNTI to CR for CBRA, 3 companies think it is feasible to apply the new RNTI and no need to make exception between C-RNTI and the new RNTI and 4 companies are not sure if it is really needed.
Proposal 4: To discuss whether the new RNTI is applicable to Contention Resolution for CBRA.
2.2. Other MAC procedures
After examing the contributions available, besides DL assignment reception, UL grant reception, HARQ and LCP restriction, there are some other MAC procedures related to PDCCH transmission and MAC PDU handling to revist with the introduction of the new RNTI. 

1.  MAC PDU assembly

-
the MAC entity is configured with skipUplinkTxDynamic and the grant indicated to the HARQ entity was addressed to a C-RNTI, or the grant indicated to the HARQ entity is a configured uplink grant; and
2. SR 

The MAC entity may stop, if any, ongoing Random Access procedure due to a pending SR which has no valid PUCCH resources configured, which was initiated by MAC entity prior to the MAC PDU assembly. Such a Random Access procedure may be stopeed when the MAC PDU is transmitted using an UL grant addressed to the C-RNTI when this PDU includes a BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR (see subclause 5.4.5) prior to the MAC PDU assembly, or when the UL grant(s) can accommodate all pending data available for transmission.

3. DRX

The MAC entity may be configured by RRC with a DRX functionality that controls the UE's PDCCH monitoring activity for the MAC entity's C-RNTI, CS-RNTI, INT-RNTI, SFI-RNTI, SP-CSI-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, and TPC-SRS-RNTI. When using DRX operation, the MAC entity shall also monitor PDCCH according to requirements found in other subclauses of this specification. When in RRC_CONNECTED, if DRX is configured, the MAC entity may monitor the PDCCH discontinuously using the DRX operation specified in this subclause; otherwise the MAC entity shall monitor the PDCCH continuously.

-
a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble (as described in subclause 5.1.4).

4. Handling of unknown, unforseen and erroneous protocol data

	When a MAC entity receives a MAC PDU for the MAC entity's C-RNTI or CS-RNTI, or by the configured downlink assignment, containing a Reserved LCID value, or an LCID value the MAC Entity does not support, the MAC entity shall at least:

1>
discard the received subPDU and any remaining subPDUs in the MAC PDU.

When a MAC entity receives a MAC PDU for the MAC entity's C-RNTI or CS-RNTI, or by the configured downlink assignment, containing an LCID value which is not configured, the MAC entity shall at least:

1>
discard the received subPDU.


5. BWP inactivity timer handling
	1>
if the defaultDownlinkBWP is not configured, and the active DL BWP is not the initialDownlinkBWP:

2>
if a PDCCH addressed to C-RNTI or CS-RNTI indicating downlink assignment or uplink grant is received on the active BWP; or

2>
if a PDCCH addressed to C-RNTI or CS-RNTI indicating downlink assignment or uplink grant is received for the active BWP; or


The rapporteur think above MAC functionalities are related to scheduling aspects, and it seems there is no controversial part among companies. Therefore, the rapporteur think it is fine to have those impacts by the new RNTI. 

Q5. Does company agree with those impacts to MAC functionalities listed above by the rapporteur ?

	Company
	Yes/No
	Remarks

	HW
	Yes
	 

	OPPO
	Yes
	

	Samsung
	Yes
	

	LG
	Yes
	

	NTT DOCOMO
	Yes
	

	ZTE
	Yes
	

	Qualcomm
	Yes
	

	vivo
	Yes
	

	CATT
	Yes
	

	InterDigital
	Yes
	

	Ericsson
	Yes
	

	Intel
	Yes
	

	Nokia
	Yes
	

	MediaTek
	Yes
	


All the companies agree with the rapporteur that new RNTI is equivalent to C-RNTI for the above MAC functionalities. 
Proposal 5: The new RNTI is equivalent to C-RNTI with respect to MAC functionalities except for RA.
2.3. Naming of new RNTI
Some companies in [3] [6] propose to use U-C-RNTI for URLLC for the naming of the new RNTI, but the rapporteur noticed that there are some concerns from other companies to differentiate service by such a RNTI, while some other companies proposes to use Y-RNTI or MCS-C-RNTI. Based on the consensus of the online discussion, the rapporteur think that, RAN2 common understanding is the new RNTI is equivalent to C-RNTI for MAC functionality. Hence the naming of the new RNTI should resemble the C-RNTI as much as possible. Therefore, the rapporteur thinks one possible way is to name it as “alternative C-RNTI” without much difference from the C-RNTI which also has less impact to the MAC spec comparing with others. 

Q6. Does company agree “alternative C-RNTI” as the name of new RNTI ?

	Company
	Yes/No
	Remarks

	HW
	Yes
	From RAN2 common understanding, it plays the similar role as C-RNTI. Therefore, it is better to have less impact to MAC as much as possible. We can simply use “(alternative) C-RNTI” to capture the impacts to MAC on the current texts without inserting a new RNTI in so many places, or we can just have a general text saying some MAC functionalities of C-RNTI also apply to the alternative C-RNTI somewhere in the spec.

	OPPO
	Yes
	We are ok to have a generic name.

	Samsung
	Maybe/maybe not
	In general, we think the name should be self-explanatory, then maybe MCS-C-RNTI might be better?

	LG
	Yes
	For clarity, separate name may be good.

	NTT DOCOMO
	No strong preference
	RAN1 and RAN2 should refer to the same naming.

	ZTE
	Yes 
	Have no strong point of view for the new name 

	Qualcomm
	No
	We still prefer the name U-C-RNTI, as suggested in [6]. We agree with the rapporteur that the name of this new RNTI should be a variant of C-RNTI. And we think U-C-RNTI is a good choice because is simple to use and signify its purpose of signaling Ultra-high reliable MCS. 

	Vivo
	Null
	We prefer the name MCS-C-RNTI just like RAN1 indication. We do not agree to use U-C-RNTI because the new MCS table is not always used for URLLC service. 

	CATT
	No
	No strong view but maybe MCS-C-RNTI is self-explanatory?

	InterDigital
	Maybe
	Alternatively, “C-RNTI” can overloaded to represent multiple values (see Q7 below)

	Ericsson
	-
	The naming already assumed in ASN.1 is MCS-C-RNTI and should be fine. This is clear w.r.t naming conventions that should be followed.

	Intel
	No
	We also think that the name should be self-explanatory and prefer to use MCS-C-RNTI.

	Nokia
	No.
	“Alternative C-RNTI” is confusing. We are fine with MCS-C-RNTI.

	MediaTek
	No, prefer MCS-RNTI
	MCS-C-RNTI implies that it would not apply to configured grants, i.e. CS-RNTI, which is erroneous. We prefer MCS-RNTI.

RAN1 has explicitly avoided references to URLLC with the new table and therefore RAN2 should avoid the use of variants such as ‘U-C-RNTI’. For example, the new table could also be used at the cell edge.


5 companies are fine with the proposed “alternative C-RNTI” while 5 companies prefer MCS-C-RNTI. 1 company prefers U-C-RNTI while 1 company prefers MCS-RNTI (without C in the middle). Therefore, the rapporteur think a short online discussion is needed to make a decision on the naming of the new RNTI.

Proposal 6: To decide the naming of the new RNTI between the two options:
· Option 1: alternative C-RNTI

· Option 2: MCS-C-RNTI
2.4. General principle of the CR
It is noted that there are some concerns on the standard efforts of introducing the new RNTI, while some other companies provide CR to capture the impacts case by case. Therefore, given the situation, the rapporteur think that, it is necessary to first achieve the general principle of the CR before drafting the CR directly. Generally, the rapporteur think, we can have two alternatives to capture the impacts in the CR:

Option 1: Capture the detailed impacts case by case as in [1]-[5].

Option 2: Have a general description of the alternative C-RNTI without capturing detailed impacts, like

2.1 In each subclause impacted by the new RNTI, to capture the following sentence:

The following MAC functionality related to PDCCH transmission/MAC PDU addressed to C-RNTI also apply to new RNTI.
2.2 Have a general subclause for the new RNTI

X.X New RNTI (to be replaced by the conclusion)

The MAC functionalities in subclause xxxxxxx related to PDCCH transmission/MAC PDU addressed to C-RNTI also apply to new RNTI.
Q7. Which option does company prefer  ?

	Company
	Option
	Remarks

	HW
	Option 1 or Option 2.1
	Option 1 seems to be the most straightforward way to reflect the impacts to the MAC. We are also fine with Option 2.1 if standard efforts are a big concern. 

	OPPO
	Option 1
	

	Samsung
	Option 1
	

	LG
	Option 1
	

	NTT DOCOMO
	Option 1
	

	ZTE
	Option 1
	

	Qualcomm
	Option 1
	Option 1 is straightforward and leaves no room for confusion.

	Vivo
	Option 1
	

	CATT
	Option 1
	Same view as Qualcomm

	InterDigital
	Option 2.2

(but no need for subclause)
	A statement such as “In this version of the specification and unless stated otherwise, C-RNTI also includes the value of [xxxxxxx] from 38.331, section x.y if configured by higher layers.” Could be added.

	Ericsson
	
	This option obviously depends on if there are many changes needed depending on RNTI used. If no or limited impact it would be straight forward to just state that they are “…equivalent unless otherwise explicitly indicated..”.

	Intel
	Option 1
	

	Nokia
	
	Agree with Ericsson

	MediaTek
	Depends on the outcome of this discussion
	As Ericsson point out, if many changes are foreseen, option 1 would be the way forward.

If limited changes are expected, Option 2.2, i.e. a generic statement without a sub-clause would suffice


Majority companies think Option 1 is straightforward and leaves no room for confusion.

Proposal 7: To capture the impacts of the new RNTI case by case.
2.5. Open issue

If company think there are some other issues to be discussed, please indicate your comments in the following table.

	Company
	Comments

	 
	 


3 Summary and Conclusions

During the offline discussions, we have made the following proposals,
Proposal 1: RAN2 assumption is that PDCCH order is not scrambled by the new RNTI in Release 15.
Proposal 2: RAN2 assumption is that the new RNTI is not used for MSG2 reception for CF BFR.
Proposal 3: The new RNTI has no impact to C-RNTI MAC CE.
Proposal 4: To discuss whether the new RNTI is applicable to Contention Resolution for CBRA.
Proposal 5: The new RNTI is equivalent to C-RNTI with respect to MAC functionalities except for RA.
Proposal 6: To decide the naming of the new RNTI between the two options:
· Option 1: alternative C-RNTI

· Option 2: MCS-C-RNTI
Proposal 7: To capture the impacts of the new RNTI case by case.
The report of the offline discussion can be found in [7].
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