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Introduction
In NR-U, RAN2 has made agreements regarding cancellation for BSR and PHR. They are highlighted as below

· All BSRs triggered prior to MAC PDU assembly shall be cancelled when a MAC PDU is attempted transmission on PUSCH while UL LBT fails and this PDU includes a Long or Short BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR prior to the MAC PDU assembly, i.e. no TS change for this case.

Based on this agreement, it has been concluded that no changes to the TS are needed, if similar cancellation rules as in LTE LAA is reused for NR-U. However, after a careful check, it is realized by us that the conclusion was not accurate.
In this contribution, we further analyse the cancellation rules for BSR and PHR based on above RAN2 agreements.
[bookmark: _Ref525834269]Discussion
As specified in the NR MAC spec 38.321, 
All triggered BSRs may be cancelled when the UL grant(s) can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC CE plus its subheader. All BSRs triggered prior to MAC PDU assembly shall be cancelled when a MAC PDU is transmitted and this PDU includes a Long or Short BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR prior to the MAC PDU assembly.
From above texts, BSRs triggered prior to MAC PDU assembly are cancelled when the MAC PDU including a BSR which contain up to date buffer status is transmitted. While in LTE, BSRs are cancelled according to below highlighted text from 36.321:
All triggered BSRs shall be cancelled in case the UL grant(s) in this TTI can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC control element plus its subheader. All triggered BSRs shall be cancelled when a BSR is included in a MAC PDU for transmission.
Which means that BSRs are cancelled when a BSR is assembled in a MAC PDU, which is prior to the actual transmission on PUSCH of this MAC PDU. 
[bookmark: _Toc7732350]BSR cancellation rules in NR are different from in LTE.
The difference of BSR cancellations between NR and LTE was mainly motivated for design of URLLC in NR. As shown in Figure 1 which is reused from Figure 2 in [1], 


Fig.1/Fig.2 in R2-1801811 Potential issue#2: triggered SR is cancelled when MAC PDU is created
In this example, an SR is triggered for URLLC after the UE has already received a UL grant while the MAC PDU is not assembled yet, according to LTE BSR cancellation rules, the triggered SR will be cancelled when the MAC PDU including the BSR is assembled. As a result, SR is still not going to be sent on PUCCH occasions which are available before the MAC PDU is transmitted on PUSCH.
RAN2 had discussed the above issue, agreed to change BSR cancellation rules in NR so that URLLC SR will not be cancelled until the MAC PDU is transmitted.  So, in NR, by delaying BSR/SR cancellation until the MAC PDU is transmitted, the URLLC SR can be transmitted in the example as shown in Fig.2.


Fig.2/Fig.3 in R2-1801811 delay the SR cancellation after the MAC PDU is transmitted
[bookmark: _Toc7535766][bookmark: _Toc7732351]The difference of BSR cancellation rules between NR and LTE was mainly motivated to transmit URLLC SR during the K2 period.
Therefore, the RAN2 agreement made for BSR cancellation in RAN2#105bis was not accurate since that agreement would lead to changes of the existing NR MAC spec, which should be avoided. We make below proposal accordingly.
[bookmark: _Toc7535767][bookmark: _Toc7732352]All BSRs triggered prior to MAC PDU assembly are cancelled when a MAC PDU is attempted transmission on PUSCH while UL LBT fails, would require changing the existing NR MAC spec.
[bookmark: _Toc4591727][bookmark: _Toc4709241][bookmark: _Toc7535769][bookmark: _Toc7612868][bookmark: _Toc7732354][bookmark: _Toc3972017][bookmark: _Toc4533475]Same as in NR Rel-15, all BSRs triggered prior to MAC PDU assembly shall be cancelled when a MAC PDU is transmitted and this PDU includes a Long or Short BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR prior to the MAC PDU assembly.
While for PHR, the same cancellation rules in NR are applied as in LTE. In other words, all triggered PHRs are cancelled when a PHR MAC CE is included in the MAC PDU, i.e., when the MAC PDU including a PHR MAC CE is assembled. From this sense, the RAN2 agreement made for PHR is still valid. We make below proposal.
[bookmark: _Toc7535770][bookmark: _Toc7612869][bookmark: _Toc7732355]Same as in NR Rel-15, all PHRs triggered prior to MAC PDU assembly shall be cancelled when the MAC PDU is delivered to lower layer and this PDU includes a PHR MAC CE (either Single Entry PHR MAC CE or Multiple Entry PHR MAC CE).
[bookmark: _Toc465844068][bookmark: _Toc465844075][bookmark: _Toc465844076][bookmark: _Toc465844077][bookmark: _Toc465844078][bookmark: _Toc465844079]Conclusion
In section 2 we made the following observations:
Observation 1	BSR cancellation rules in NR are different from in LTE.
Observation 2	The difference of BSR cancellation rules between NR and LTE was mainly motivated to transmit URLLC SR during the K2 period.
Observation 3	All BSRs triggered prior to MAC PDU assembly are cancelled when a MAC PDU is attempted transmission on PUSCH while UL LBT fails, would require changing the existing NR MAC spec.

Based on the discussion in section 2 we propose the following:
Proposal 1	Same as in NR Rel-15, all BSRs triggered prior to MAC PDU assembly shall be cancelled when a MAC PDU is transmitted and this PDU includes a Long or Short BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR prior to the MAC PDU assembly.
Proposal 2	Same as in NR Rel-15, all PHRs triggered prior to MAC PDU assembly shall be cancelled when the MAC PDU is delivered to lower layer and this PDU includes a PHR MAC CE (either Single Entry PHR MAC CE or Multiple Entry PHR MAC CE).
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