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1. Introduction

In the last RAN2 meeting, the terminology “AM DRBs suspended” used in PDCP spec has been agreed to change to “AM DRBs whose PDCP entities were suspended”, in order to avoid possible confusion of same terminology used for different concepts in RRC spec and PDCP spec. Besides, we have proposed to clarify MAC behaviour for suspended radio bearers. During the offline discussion, the majority supported the clarification, while some comments were also raised. Finally the issue was postponed. In this paper, we will provide some more analysis about the necessity for such a clarification.
2. Discussion
In NR Rel-15 RRC spec, several “suspend” terminologies are used, e.g. PDCP suspend, suspended SRB/DRB, etc. In PDCP spec, the UE behaviour for PDCP suspend has been clearly defined. However, the exact UE behaviour for DRB suspend is still unclear in the current specs, which may lead to unexpected results for data transmission.
Taking RRC re-establishment procedure as an example. When a UE initiates RRC re-establishment procedure, the RRC layer will suspend all RBs, except SRB0. Then the UE performs cell selection and if a candidate cell is selected, the UE will resume SRB1 in order to transmit RRCRestablismentRequest message. But during the procedure, SRB2 and all DRBs are kept suspended until the UE receives the first RRCReconfiguration message after successful completion of the RRC re-establishment procedure. For such a suspended RB, RRC layer will not indicate PDCP suspend/release to PDCP layer based on the current specs. The PDCP entity can keep processing the packets even though RRC suspends the DRB. The RLC entity can also process the packets stored in RLC layer since RLC re-establishment/release would not be indicated by RRC layer. When the UE performs RACH procedure to the target cell, the gNB will allocate an uplink grant to the UE via RAR. The UE will send RRCReestablishmentRequest message to the network via the uplink grant scheduled by RAR. At this stage, the packets from the suspended RBs shall not be transmitted to the target gNB since RRC connection has not been re-established yet. However, no restriction in current MAC spec keeps putting packets from the suspended RBs into the RAR uplink grant together with RRCReestablishmentRequest message.
For an inactive UE, there is also a risk that packets from suspended RBs are transmitted to the network in RRC resume procedure, since the RLC entity for a suspended RB can keep processing packets even though the PDCP entity is frozen due to previous PDCP suspend. Obviously, such data transmission is not expected, otherwise we can implement inactive data transmission even without Rel-17 SDT feature.
Based on above consideration, we think a restriction in MAC layer to keep transmitting packets from suspended RBs is necessary. It shall be noted that in LTE MAC spec, such a restriction already exists in subclause 5.4.3.1 [1]:
	The MAC entity shall not transmit data for a logical channel corresponding to a radio bearer that is suspended (the conditions for when a radio bearer is considered suspended are defined in TS 36.331 [8]).


Some companies argued there is no need to copy and paste all legacy text to NR, we agree with the intention but it should be examined case-by-case. For the suspended RB case, NR has additionally introduced MCG suspend and PDCP suspend and small data transmission for RRC_INACTIVE where the RB is originally suspended is under discussing in R17 so that the MAC handling of “suspended RB” could be critical to understanding of the legacy behaviour and enhancement we have done further. From this point, we propose to capture in NR MAC spec that the MAC entity shall not transmit data for a logical channel corresponding to a radio bearer that is suspended, similar to the above text in LTE spec. And it is also beneficial for other WGs, e.g. RAN5 to have a clear understanding on the intended UE behaviour when designing the UE conformance testing cases. 
Observation 1: The LCP handling of suspended RB has to be reflected in the NR MAC spec, which also serves as good foundation to discuss the follow-up features and is beneficial for other WGs for understanding when involved, e.g. RAN5. 
Proposal 1: Add in NR MAC spec that the MAC entity shall not transmit data for a logical channel corresponding to a radio bearer that is suspended.

During the offline discussion in the last RAN2 meeting, some companies proposed to clarify behaviour of all other L2 entities for suspended radio bearers. However for PDCP and RLC, when a suspended RB is resumed, e.g. due to the resumption of the RRC connection or the first reconfiguration after reestablishment, the PDCP and RLC entity will anyway be re-established according to the current RRC spec. So there is no essential impact for data transmission regarding whether PDCP and RLC are “frozen” or not as long as MAC is “frozen”. In order to resolve the ambiguities for DRB suspend with minimal standard impacts, we suggest to only clarify the MAC behaviour for suspended radio bearers.
The CR to MAC spec by capturing Proposal 1 for Rel-15 and Rel-16 can be found in [2] [3] respectively.
2 Conclusion

In this contribution, we have analysed the necessity for a clarification in MAC spec about UE behaviour for suspended radio bearers, and made the following observation and proposal:
Observation 1: The LCP handling of suspended RB has to be reflected in the NR MAC spec, which also serves as good foundation to discuss the follow-up features and is beneficial for other WGs for understanding when involved, e.g. RAN5. 
Proposal 1: Add in NR MAC spec that the MAC entity shall not transmit data for a logical channel corresponding to a radio bearer that is suspended.
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