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------------------------------------------- [Start of the 1st change] --------------------------------------------
[bookmark: _Toc29242935][bookmark: _Toc37256192][bookmark: _Toc37256346][bookmark: _Toc46500285][bookmark: _Toc52536194][bookmark: _Toc193402429]4.2	MAC architecture
The description in this clause is a model and does not specify or restrict implementations.
RRC is in control of configuration of MAC.
[bookmark: _Toc29242936][bookmark: _Toc37256193][bookmark: _Toc37256347][bookmark: _Toc46500286][bookmark: _Toc52536195][bookmark: _Toc193402430]4.2.1	MAC Entities
E-UTRA defines two MAC entities; one in the UE and one in the E-UTRAN. These MAC entities handle the following transport channels:
-	Broadcast Channel (BCH);
-	Downlink Shared Channel(s) (DL-SCH);
-	Paging Channel (PCH);
-	Uplink Shared Channel(s) (UL-SCH);
-	Random Access Channel(s) (RACH);
-	Multicast Channel(s) (MCH);
-	Sidelink Broadcast Channel (SL-BCH);
-	Sidelink Discovery Channel (SL-DCH);
-	Sidelink Shared Channel (SL-SCH).
The exact functions performed by the MAC entities are different in the UE from those performed in the E-UTRAN.
The RN includes both types of MAC entities; one type for communication with UEs and one type for communication with the E-UTRAN.
[bookmark: OLE_LINK5]In Dual Connectivity, two MAC entities are configured in the UE: one for the MCG and one for the SCG. In DAPS handover, two MAC entities are configured in the UE: one MAC entity for the source cell (source MAC entity) and one MAC entity for the target cell (target MAC entity). Each MAC entity is configured by RRC with a serving cell supporting PUCCH transmission and contention based Random Access. In this specification, the term SpCell refers to such cell, whereas the term SCell refers to other serving cells. The term SpCell either refers to the PCell of the MCG or the PSCell of the SCG depending on if the MAC entity is associated to the MCG or the SCG, respectively. A Timing Advance Group containing the SpCell of a MAC entity is referred to as pTAG, whereas the term sTAG refers to other TAGs.
The functions of the different MAC entities in the UE operate independently if not otherwise indicated. The timers and paramenters used in each MAC entity are configured independently if not otherwise indicated. The Serving Cells, C-RNTI, radio bearers, logical channels, upper and lower layer entities, LCGs, and HARQ entities considered by each MAC entity refer to those mapped to that MAC entity if not otherwise indicated.
If the MAC entity is configured with one or more SCells, there are multiple DL-SCH and there may be multiple UL-SCH and RACH per MAC entity; one DL-SCH, one UL-SCH, and one RACH on the SpCell, one DL-SCH, zero or one UL-SCH and zero or one RACH for each SCell.
The physical layer may perform a listen-before-talk procedure, according to which transmissions are not performed if the channel is identified as being occupied or the physical layer may monitor for PUSCH trigger, as specified in TS 36.213 [2], according to which transmissions are not performed if PUSCH trigger B is not received. In both cases a MAC entity considers the transmission to have been performed anyway, unless stated otherwise.
Figure 4.2.1-1 illustrates one possible structure for the UE side MAC entity when SCG is not configured and for each MAC entity during DAPS handover, and it should not restrict implementation. De-Multiplexing is not applicable to MTCH corresponding to time interleaved MCH.



Figure 4.2.1-1: MAC structure overview, UE side
Figure 4.2.1-2 illustrates one possible structure for the UE side MAC entities when MCG and SCG are configured, and it should not restrict implementation. MBMS reception and SC-PTM reception are excluded from this figure for simplicity.


Figure 4.2.1-2: MAC structure overview with two MAC entities, UE side
Figure 4.2.1-3 illustrates one possible structure for the UE side MAC entity when sidelink is configured, and it should not restrict implementation.


Figure 4.2.1-3: MAC structure overview for sidelink, UE side

------------------------------------------- [End of the 1st change] --------------------------------------------

------------------------------------------- [Start of the 2nd change] --------------------------------------------
[bookmark: _Toc29242985][bookmark: _Toc37256246][bookmark: _Toc37256400][bookmark: _Toc46500339][bookmark: _Toc52536248][bookmark: _Toc193402486]5.12	MCH reception
MCH transmission may occur in subframes configured by upper layer for MCCH or MTCH transmission. For each such subframe, upper layer indicates if signallingMCS or dataMCS applies. The transmission of an MCH occurs in a set of subframes defined by PMCH-Config. An MCH Scheduling Information MAC control element is included in the first subframe allocated to the MCH within the MCH scheduling period to indicate the position of each MTCH and unused subframes on the MCH. If pmch-InfoListExt is configured for an MCH, an Extended MCH Scheduling Information MAC control element is included in the first subframe allocated to the corresponding MCH within the MCH scheduling period to indicate the position of each MTCH and unused subframes on the MCH, and to indicate whether MTCH transmission is to be suspended. The MAC entity shall assume that the first scheduled MTCH starts immediately after the MCCH or the MCH Scheduling Information MAC control element or the Extended MCH Scheduling Information MAC control element if the MCCH is not present, and the other scheduled MTCH(s) start immediately after the previous MTCH, at the earliest in the subframe where the previous MTCH stops. When the MAC entity needs to receive MCH, the MAC entity shall:
-	attempt to decode the TB on the MCH;
-	if a TB on the MCH has been successfully decoded:
-	demultiplex the MAC PDU and deliver the MAC SDU(s) to upper layers.
When the MAC entity receives the Extended MCH Scheduling Information MAC control element, the MAC entity shall indicate the MTCH(s) to be suspended to the upper layers.
NOTE:	The MAC entity should continue receiving MCH until the MTCH is removed from the MCCH.

5.12a	Time interleaved MCH reception
Time interleaved MCH transmission may occur in subframes configured by upper layer for MTCH transmission. For each such subframe, dataMCS applies. The transmission of an MCH occurs in a set of subframes defined by PMCH-Config. An MCH Scheduling Information MAC control element is included in the first subframe allocated to the MCH within the MCH scheduling period to indicate the position of each MTCH and unused subframes on the MCH. The MAC entity shall assume that the first scheduled MTCH starts at the earliest in the next subframe after the subframe containing the MCCH and/or the MCH Scheduling Information MAC control element, and the other scheduled MTCH(s) start immediately after the previous MTCH, at the earliest in the next subframe (which is not containing MCCH) after the subframe where the previous MTCH stops. Unused part of the subframe(s), if any, is filled with padding. When the MAC entity needs to receive MCH, the MAC entity shall:
-	attempt to decode the TB on the MCH;	Comment by Rapp_130: An EN is added to address the HARQ handling for time interleaved MCH reception. This is to be discussed and addressed in the MAC open issue list. Below is RAN1 agreement as in LS to RAN2 [R2-2504963]

Agreement
RAN1 asks RAN2 whether/how to address the HARQ handling in the MAC specification for the Rel-19 time-interleaved PMCH transmission with M TBs and N RVs.
-	if a TB on the MCH has been successfully decoded:
-	demultiplex the MAC PDU and deliver the MAC SDU(s) to upper layers.
Editor Note:	To address the TB decoding and soft combining aspects for time interleaved MCH reception based on the progress on the open issue about the HARQ handling.
NOTE:	The MAC entity should continue receiving MCH until the MTCH is removed from the MCCH.

------------------------------------------- [End of the 2nd change] --------------------------------------------


------------------------------------------- [Start of the 3rd change] --------------------------------------------
[bookmark: _Toc29243039][bookmark: _Toc37256301][bookmark: _Toc37256455][bookmark: _Toc46500394][bookmark: _Toc52536303][bookmark: _Toc193402544]6.1.3.7	MCH Scheduling Information MAC Control Element
The MCH Scheduling Information MAC Control Element illustrated in Figure 6.1.3.7-1 is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-4. This control element has a variable size. For each MTCH the fields below are included:
-	LCID: this field indicates the Logical Channel ID of the MTCH. The length of the field is 5 bits;
-	Stop MTCH: this field indicates the ordinal number of the subframe within the MCH scheduling period, counting only the subframes allocated to the MCH (excluding subframes containing MSI and/or MCCH for time interleaved MCH), where the corresponding MTCH stops. Value 0 corresponds to the first subframe. The length of the field is 11 bits. The special Stop MTCH value 2047 indicates that the corresponding MTCH is not scheduled. The value range 2043 to 2046 is reserved.For time interleaved MCH, Stop MTCH value(s) used is integer multiple of product of corresponding pmch-TimeInterleaving-M and pmch-TimeInterleaving-N configuration parameters as specified in [36.331].  	Comment by Rapp_130: Below RAN1 agreement is reflected:

Agreement
The number of subframes used for time-interleaving derived from ‘stop MTCH (x+1)’ is expected to be an integer multiple of MxN.
Spec impact is up to RAN2.
	Comment by Rapp_130: Terminology to align with RRC spec


Figure 6.1.3.7-1: MCH Scheduling Information MAC control element
[bookmark: _Toc29243040][bookmark: _Toc37256302][bookmark: _Toc37256456][bookmark: _Toc46500395][bookmark: _Toc52536304][bookmark: _Toc193402545]6.1.3.7a	Extended MCH Scheduling Information MAC Control Element	Comment by Rapp_130: In Rapp’s understanding, extended MSI is not relevant for time-interleaved MCH. Extended MSI is specifically about service transition across broadcast and unicast modes for the group communication services as introduced in Rel-12. Therefore, there is no impact to this clause with regard to Rel-19 LTE-based 5G Broadcast enhancements.
The Extended MCH Scheduling Information MAC control element illustrated in Figure 6.1.3.7-2 is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-4. This control element has a variable size.
For each MTCH the fields below are included:
-	LCID: this field indicates the Logical Channel ID of the MTCH. The length of the field is 5 bits;
-	Stop MTCH: this field indicates the ordinal number of the subframe within the MCH scheduling period, counting only the subframes allocated to the MCH, where the corresponding MTCH stops. Value 0 corresponds to the first subframe. The length of the field is 11 bits. The special Stop MTCH value 2047 indicates that the corresponding MTCH is not scheduled. The value range 2043 to 2046 is reserved.

For each MTCH the fields below may be included:
-	LCID: this field indicates the Logical Channel ID of the MTCH. The length of the field is 5 bits. LCIDs x…x+y shall be equal to or a subset of the LCIDs 1…n;
-	S: this field indicates that the transmission of the corresponding MTCH is to be suspended. The S field is set to 000. All other values are reserved.


Figure 6.1.3.7a-1: Extended MCH Scheduling Information MAC control element

------------------------------------------- [End of the 3rd change] --------------------------------------------
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