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[bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
[bookmark: OLE_LINK24]In the latest Running CR for TS 38.321 [1], Pre-emptive was captured as a new kind of BSR. However, since a Pre-emptive can trigger a SR if there is no UL resource to convey the Pre-emptive BSR MAC CE. Therefore, the conditions to cancel the SR triggered by Pre-emptive BSR also need to be defined. In addition, the interactions between the SR triggered by Pre-emptive BSR and the SR triggered by legacy BSR need to be considered for SR cancellation.
In the RAN2 #109-e meeting [2], LCID extension had also been discussed in the Rel-16 Organizational and following agreements were achieved:
	· LCID spaces for both DL and UL MAC CEs are extended from Rel-16.
· To extend LCID spaces for MAC CEs, a new MAC subheader with one-byte eLCID field is introduced. Tentatively LCID value 34 is used for both DL and UL for the new MAC subheader.
· When the new MAC subheader with one-byte eLCID field is used, eLCID values 0 to 255 indicates LCID values 64 to 319, accordingly.
· [bookmark: OLE_LINK39]The LCID range in IAB running CR (i.e. 64 to (216 – 65)) is updated to '320 to (216 + 319). It is FFS whether to keep reserved LCID values in IAB running CR.
· [bookmark: OLE_LINK21][bookmark: OLE_LINK23]For the selection of set1 (below 64) or set2 (above 64), the general principle is that less frequent and low priority MAC CEs should be assigned to set2, and more frequent and high priority MAC CEs (which also requires low overhead) can be assigned to set1 based on consensus. With this principle, the final decision is made by each WI discussion.
· No restriction (e.g. always to have L field) is needed to assign MAC CE to set2.


[bookmark: OLE_LINK36]In this contribution, some further considerations for LCID extension in IAB are discussed based on the agreements above, including the set used for IAB MAC CE and reserved LCID values in IAB running CR. Besides, a TP for SR cancellation is attached in the Appendix section on the basis of [1].
Discussion
2.1 LCID values for IAB
Based on the agreements, the LCIDs are divided into set1 (below 64) and set2 (above 64). While for IAB case, the set2 can be further divided into two subsets, which refers as set2-1 (above 64 but below 320) and set2-2 (above 320). And all these three LCID sets can be the candidate for transport of the IAB MAC CE.
Observation 1: Following three LCID sets can be the candidate for transport of the IAB MAC CE.
· Set1: LCID value below 64
· Set2-1: LCID value above 64 but below 320
· Set2-2: LCID value above 320
And in the IAB running CR of TS 38.321 [1], currently both two new MAC CEs are introduced respectively in Downlink and Uplink.
· For Downlink:
· [bookmark: OLE_LINK37]Timing Delta MAC CE
· Guard Symbols MAC CE for Provided Guard Symbols
· For Uplink:
· Pre-emptive BSR MAC CE
· Guard Symbols MAC CE for Desired Guard Symbols
As for Timing Delta MAC CE, it is used for Downlink Tx synchronization of child IAB node. And since timing delta is determined by the Tx-to-Rx switching time and hardware impairments of parent node, therefore, the timing delta is almost fixed and the frequency to transport the Timing Delta MAC CE is very low.
[bookmark: OLE_LINK38]As for Guard Symbols MAC CEs, the exact number of guard symbols is determined by the timing gap between Rx-to-Tx switching of the IAB node, and it is also affected by the propagation delay over the backhaul link. The frequency to transport the Guard Symbols MAC CEs is relative low since it needs to be updated only when the variation of propagation delay has led to the change of guard symbols.
As for Pre-emptive BSR MAC CE, since Pre-emptive BSR is an optional function of IAB node. The IAB node is able to report Pre-emptive BSR only when the IAB node is configured by the RRC to active the Pre-emptive BSR. 
In addition, LCID space had been already agreed to be extended with a byte, which refer to the set2-1, for the usage of all the MAC CEs to be introduced for Rel-16 across WIs. And based on the general principle, more frequent and high priority MAC CEs (which also requires low overhead) can be assigned to set1. The MAC CEs introduced by IAB have better not to be assigned to set1. And from the bit consumption point of view, it is also recommended to use set2-1 for IAB MAC CE because set2-2 will cost additional 1-byte for MAC sub-header.
However, if the supporting of LCID values of set2-1 is an optional feature, it is better for MT to support the new introduced MAC CE using the legacy set1 LCID values. Since in that case, IAB-MT may not have the set2-1 at all if set2-1 have not been configured for IAB-MT.
Proposal 1: The MAC CEs introduced by IAB can be assigned to set2-1 (LCID value above 64 but below 320), if the supporting of set2-1 is mandatory for IAB-MT.
In current TS 38.321 [1], there are 128 reserved LCID values at the end of LCID range, which are indexed from (216 + 192) to (216 + 319). However, if all the IAB MAC CE can be assigned to set2-1, it may be no need to keep the reserved LCID values at the end of LCID range, and all the extended LCID fields are used to identity of the logical channel of data.
[bookmark: _GoBack]Proposal 2: Reserved LCID values at the end of LCID range, which are indexed from (216 + 192) to (216 + 319), can be removed and all the extended LCID fields are used to identity of the logical channel of data.
2.2 SR cancelation for pre-emptive BSR
In legacy R15, SR will be canceled if the corresponding BSR MAC CE have been transmitted. In IAB-MT, the SR is triggered separately by legacy BSR and pre-emptive BSR. If the legacy BSR MAC CE is transmitted, there is still need to request more UL grant via SR to further transmit the pre-emptive BSR, and vice versa. 
Proposal 3: Agree the TP to differentiate the SR cancelation triggered by legacy BSR and pre-emptive BSR.
[bookmark: _Ref433086885]Conclusion and Proposals
In this contribution we further LCID extension in IAB, and we make the following observations and proposals:
Observation 1: Following three LCID sets can be the candidate for transport of the IAB MAC CE.
· Set1: LCID value below 64
· Set2-1: LCID value above 64 but below 320
· Set2-2: LCID value above 320
Proposal 1: The MAC CEs introduced by IAB should be assigned to set2-1 (LCID value above 64 but below 320).
Proposal 2: Reserved LCID values at the end of LCID range, which are indexed from (216 + 192) to (216 + 319), can be removed and all the extended LCID fields are used to identity of the logical channel of data.
Proposal 3: Agree the TP to differentiate the SR cancelation triggered by legacy BSR and pre-emptive BSR.
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Appendix: Text Proposal for TS 38.321
Start of Change
[bookmark: _Toc29239844]5.4.4	Scheduling Request
The Scheduling Request (SR) is used for requesting UL-SCH resources for new transmission.
The MAC entity may be configured with zero, one, or more SR configurations. An SR configuration consists of a set of PUCCH resources for SR across different BWPs and cells. For a logical channel, at most one PUCCH resource for SR is configured per BWP.
Each SR configuration corresponds to one or more logical channels. Each logical channel may be mapped to zero or one SR configuration, which is configured by RRC. The SR configuration of the logical channel that triggered a BSR other than Pre-emptive BSR (clause 5.4.5) (if such a configuration exists) is considered as corresponding SR configuration for the triggered SR. Any SR configuration may be used for an SR triggered by Pre-emptive BSR (clause 5.4.5).
RRC configures the following parameters for the scheduling request procedure:
-	sr-ProhibitTimer (per SR configuration);
-	sr-TransMax (per SR configuration).
The following UE variables are used for the scheduling request procedure:
-	SR_COUNTER (per SR configuration).
If an SR is triggered and there are no other SRs pending corresponding to the same SR configuration, the MAC entity shall set the SR_COUNTER of the corresponding SR configuration to 0.
[bookmark: OLE_LINK19]When an SR is triggered, it shall be considered as pending until it is cancelled. All pending SR(s) triggered by Regular BSR(s) and triggered prior to the MAC PDU assembly shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the 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 (see clause 5.4.5) prior to the MAC PDU assembly. All pending SR(s) triggered by Pre-emptive BSR(s) and triggered prior to the MAC PDU assembly shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the MAC PDU is transmitted and this PDU includes a Pre-emptive BSR MAC CE. All pending SR(s) shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the UL grant(s) can accommodate all pending data available for transmission.
Only PUCCH resources on a BWP which is active at the time of SR transmission occasion are considered valid.
As long as at least one SR is pending, the MAC entity shall for each pending SR:
1>	if the MAC entity has no valid PUCCH resource configured for the pending SR:
2>	initiate a Random Access procedure (see clause 5.1) on the SpCell and cancel the pending SR.
1>	else, for the SR configuration corresponding to the pending SR:
2>	when the MAC entity has an SR transmission occasion on the valid PUCCH resource for SR configured; and
2>	if sr-ProhibitTimer is not running at the time of the SR transmission occasion; and
2>	if the PUCCH resource for the SR transmission occasion does not overlap with a measurement gap; and
2>	if the PUCCH resource for the SR transmission occasion does not overlap with a UL-SCH resource:
3>	if SR_COUNTER < sr-TransMax:
4>	increment SR_COUNTER by 1;
4>	instruct the physical layer to signal the SR on one valid PUCCH resource for SR;
4>	start the sr-ProhibitTimer.
3>	else:
4>	notify RRC to release PUCCH for all Serving Cells;
4>	notify RRC to release SRS for all Serving Cells;
4>	clear any configured downlink assignments and uplink grants;
4>	clear any PUSCH resources for semi-persistent CSI reporting;
4>	initiate a Random Access procedure (see clause 5.1) on the SpCell and cancel all pending SRs.
NOTE 1:	The selection of which valid PUCCH resource for SR to signal SR on when the MAC entity has more than one overlapping valid PUCCH resource for the SR transmission occasion is left to UE implementation.
NOTE 2:	If more than one individual SR triggers an instruction from the MAC entity to the PHY layer to signal the SR on the same valid PUCCH resource, the SR_COUNTER for the relevant SR configuration is incremented only once.
[bookmark: OLE_LINK22]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 stopped when the MAC PDU is transmitted using a UL grant other than a UL grant provided by Random Access Response, and this PDU includes a BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR (see clause 5.4.5) prior to the MAC PDU assembly, or when the UL grant(s) can accommodate all pending data available for transmission.
End of Change
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