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1. Introduction

In this contribution, we would like to discuss the impacts of MBMS on 25.321.

This contribution contains identical proposals as present in R2-041331(submitted to RAN2 adhoc in Cannes) which was a resubmission of R2-040926 (submitted to RAN2#42) which was a resubmission of R2-04761 (submitted for RAN2 MBMS adhoc), all not treated.
2. Considerations
The impacts of introducing MBMS in 25.321 are quite limited. The main impact concerns the introduction of multiplexing options for the MCCH, MTCH and secondary-MCCH logical channels. Several issues should be carefully considered.
2.1. TCTF field
2.1.1. Support for Rel99/4/5 UEs
In 25.331 section 8.6.5.1. indicates that the UE shall ignore a SIB if it indicates a downlink transport channel transport format set with an IE “logical channel list” other then “All”. Thus “All” is the only allowed logical channel list option for FACH. In addition, when the IE “RB mapping info” specifies a mapping option for the FACH DL transport channel, no transport channel id is indicated in the RB mapping info. Thus on FACH:
1. the UE does not know on which FACH to expect what logical channel;

2. any logical channel id used on FACH needs to be unique across the whole sCCPCH;

Which FACH transport channel an RLC PDU is using will depend on the size of the PDU. If multiple FACH transport channels exist with the same RLC size, a logical channel configured with that RLC size may use any of the concerning transport channels. In addition, a logical channel with multiple RLC sizes may use several FACH transport channels.

As a result, it is not possible to exclude any FACH on an sCCPCH from the normal handling of a R99/4/5 UE. i.e. eventhough an MCCH or MTCH might be using a transport channel of its own, if this transport channel is on an sCCPCH which may be received by a R99/4/5 UE, a TCTF identifier is required. 
In the attached CR we propose the following values, aligned with the assumed frequency of transmission of these different logical channels:

Table 9.2.1.1: Coding of the Target Channel Type Field on FACH for TDD

	TCTF 
	Designation

	000
	BCCH

	001
	CCCH

	010
	CTCH

	01100
	DCCH or DTCH

over FACH

	01101
	Secondary MCCH

	01110-

01111
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)

	100
	SHCCH

	1010
	MCCH

	1011
	MTCH

	110-111
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)


Table 9.2.1.2: Coding of the Target Channel Type Field on FACH for FDD

	TCTF 
	Designation

	00
	BCCH

	01000000
	CCCH

	01000001
	Secondary MCCH

	0100001001011111
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)

	0110
	MCCH

	0111
	MTCH

	10000000
	CTCH

	10000001-

10111111
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)

	11
	DCCH or DTCH

over FACH


Note that with the suggested values, e.g. for FDD 63% of all 8-bit TCTF values is now used, still leaving some room for future extensions.
2.1.2. MBMS-only UEs
When we know that only MBMS capable UEs are receiving an sCCPCH, we see two improvements that can be obtained:

1) Tuned encoding of the TCTF field
The coding of the different TCTF values in Rel99 is quite “unlucky”, especially in FDD. If only MBMS-capable UEs are made aware of a certain sCCPCH, and this sCCPCH only contains MBMS related channels, a different, more optimal encoded TCTF field can be used.

Independent of RRC mode, we propose in the attached draft CR:
Table x: Coding of the Target Channel Type Field on FACH on MBMS sCCPCH
	TCTF 
	Designation

	0
	MTCH

	1000
	MCCH

	1001
	Secondary MCCH

	101-111
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)


One could think that saving e.g. 3 bits on the TFTC header is not that relevant. However, if we e.g. assume the following MBMS configuration in a cell:

MCCH:
sent once every 1.28 seconds, with 10 TB’s

MTCH: total 128kbps sCCPCHs, 400 TB’s per second of size 320bits.

=> Total reduction of 1.2kbps, about 1% of the required resources. Even if the MTCH codepoint in the existing TCTF IE can be brought back to 3 bits, still a gain of 800bps is obtained.
2) Allocating specific logical channels to specific transport channels
By making MBMS-capable UE’s aware of the mapping of logical channels to specific transport channels, the TFTC field can be avoided if specific e.g. only one MCCH, only MTCH’s, or only a secondary-MCCH is  mapped to a specific transport channel.

Assuming the same MTCH frequency as indicated in bullet 1), the gain compared to the Rel99 solution equals 1.6kbps.
2.2. Logical channel multiplexing
Different MBMS bearer services will be transported on different logical channels. If these different MBMS services are mapped on the same sCCPCH, a logical channel identity will be added.

If we assume the R99 approach, two drawbacks are identified:

1) since the C/T field needs to be unique across all FACHs on an sCCPCH, only 15 MBMS bearer services can be mapped to one sCCPCH.

2) the C/T field will cause an overhead of 4 bits, even if only 1 MBMS bearer service is mapped to 1 FACH.

In order to overcome both problems, we propose that an MTCH is mapped to a specific FACH transport channel. Thus:
· the C/T field only needs to be included if more than 1 MBMS bearer service is mapped to a FACH.

· by configuring multiple FACH’s, more than 15 MBMS bearer services can be mapped to the same sCCPCH.

2.3. Summary
The above considerations lead to the following proposed approach:

TCTF field:

1>
if an MCCH, secondary-MCCH or MTCH is mapped to an sCCPCH also received by pre-Rel-6 UE’s:



2> 
a “normal TCTF” shall be included;
1> 
if an MCCH, seconday MCCH or MTCH is mapped to an sCCPCH only received by Rel-6 and later UE’s:



2> if logical channels of different types are mapped to the same FACH transport channel:




3> the “TCTF on MBMS sCCPCH” shall be included.



2> else




3> no “normal TCTF” nor “TCTF on MBMS sCCPCHs” shall be included

C/T field:

1>
if more than 1 MTCH is mapped to a FACH:


2> a transport channel specific C/T field shall be included;
1>
else


2> inclusion of C/T field is dependant on higher layer configuration
If we combine the positive effects of these proposals, the overhead for the configuration indicated in section 2.1. is reduced by up to (400 * (4+4))= 3.2kbps corresponding to around 2.5% of resources. This gain can be obtained e.g. in a quite typical configuration of  2 video services  64kbps video services mapped together with a secondary-MCCH on an sCCPCH, each with their own FACH.
Note that we propose to have the inclusion of the TCTF field automatic based on the configuration, whereas the inclusion of the C/T field in the 1 MTCH case is proposed be a configuration option for the higher layers. The difference is caused by the fact that we assume that the mapping of logical channel types to FACH’s is relatively stable, whereas we don’t want to mandate informing the users listening to a specific MBMS service every time the one but last MBMS service is removed/added from the FACH.

3. Proposal

· It is proposed to discuss and agree on the proposal made in section 2:
1. “Normal” extension of TCTF field for MCCH, MTCH and sMCCH sent over an sCCPCH received by pre-Rel-6 UEs.
2. Introduction of new TCTF-field (“MBMS-TCTF”) to be used for indicating MCCH, MTCH and sMCCH on sCCPCH’s only received by Rel-6 and later UE’s

3. Specified mapping of MCCH, sMCCH and MTCH logical channels to individual FACH’s.
4. Inclusion of MBMS-TCTF only if logical channels of different types are transported over the same FACH.
5. Inclusion of C/T field for MTCH in case only 1 MTCH is mapped to a FACH dependant on higher layer configuration.

· If the proposal is accepted, it is proposed to discuss and agree as far as possible on the attached text proposals for 25.321 for inclusion in the MBMS collection CR for 25.321.
4.2.3.1
MAC-c/sh entity – UE Side

Figure 4.2.3.1.1 shows the UE side MAC-c/sh entity.

The following functionality is covered:

-
TCTF MUX:

-
this function represents the handling (insertion for uplink channels and detection and deletion for downlink channels) of the TCTF field in the MAC header, and the respective mapping between logical and transport channels.
The TCTF field indicates the common logical channel type, or if a dedicated logical channel is used;

-
add/read UE Id:

-
the UE Id is added for CPCH and RACH transmissions

-
the UE Id, when present, identifies data to this UE.

-
UL: TF selection:

-
in the uplink, the possibility of transport format selection exists.
In case of CPCH transmission, a TF is selected based on TF availability determined from status information on the CSICH;
-
ASC selection:

-
For RACH, MAC indicates the ASC associated with the PDU to the physical layer. For CPCH, MAC may indicate the ASC associated with the PDU to the Physical Layer. This is to ensure that RACH and CPCH messages associated with a given Access Service Class (ASC) are sent on the appropriate signature(s) and time slot(s). MAC also applies the appropriate back-off parameter(s) associated with the given ASC. When sending an RRC CONNECTION REQUEST message, RRC will determine the ASC; in all other cases MAC selects the ASC;

-
scheduling /priority handling

-
this functionality is used to transmit the information received from MAC-d on RACH and CPCH based on logical channel priorities. This function is related to TF selection.

-
TFC selection

-
transport format and transport format combination selection according to the transport format combination set (or transport format combination subset) configured by RRC is performed,
-
C/T MUX:
-
the C/T MUX in MAC-c/sh is used when multiplexing of several common logical channels onto one transport channel. An unambiguous identification of the logical channel is included.
The RLC provides RLC-PDUs to the MAC, which fit into the available transport blocks on the transport channels.

There is one MAC-c/sh entity in each UE.
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Figure 4.2.3.1.1: UE side MAC architecture / MAC-c/sh details

4.2.4.1
MAC-c/sh entity – UTRAN Side

Figure 4.2.4.1.1 shows the UTRAN side MAC-c/sh entity. The following functionality is covered:

-
Scheduling – Priority Handling;

-
this function manages FACH and DSCH resources between the UEs and between data flows according to their priority.

-
TCTF MUX

-
this function represents the handling (insertion for downlink channels and detection and deletion for uplink channels) of the TCTF field in the MAC header, and the respective mapping between logical and transport channels. 
The TCTF field indicates the common logical channel type, or if a dedicated logical channel is used;

-
UE Id Mux;
-
for dedicated type logical channels, the UE Id field in the MAC header is used to distinguish between UEs;

-
TFC selection:
-
in the downlink, transport format combination selection is done for FACH and PCH and DSCHs;

-
Demultiplex;

-
for TDD operation the demultiplex function is used to separate USCH data from different UEs, i.e. to be transferred to different MAC-d entities;

-
DL code allocation;

-
this function is used to indicate the code used on the DSCH;

-
Flow control;

-
a flow control function exists toward MAC-d to limit buffering between MAC-d and MAC-c/sh entities. a flow control function also exists towards MAC-hs in case of configuration with MAC-c/sh.
-
C/T MUX:
-
the C/T MUX in MAC-c/sh is used when multiplexing of several common logical channels onto one transport channel. An unambiguous identification of the logical channel is included.
The RLC provides RLC-PDUs to the MAC, which fit into the available transport blocks on the transport channels.
There is one MAC-c/sh entity in the UTRAN for each cell;
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Figure 4.2.4.1.1: UTRAN side MAC architecture / MAC-c/sh details
9.2
Formats and parameters

NOTE:
MAC header field encodings as specified in this clause with designation "Reserved" are forbidden to be used by a sender in this version of the protocol.

9.2.1
MAC PDU: Parameters of the MAC PDU header (non HS-DSCH) and MAC-d PDU header (HS-DSCH)

The following fields are defined for the MAC header for transport channels other than HS-DSCH and for the MAC-d PDU header for HS-DSCH:

-
Target Channel Type Field
The TCTF field is a flag that provides identification of the logical channel class on FACH and RACH transport channels, i.e. whether it carries BCCH, CCCH, CTCH, SHCCH or dedicated logical channel information. The size and coding of TCTF for FDD and TDD are shown in tables 9.2.1.1, 9.2.1.2, 9.2.1.3, 9.2.1.4 and 9.2.1.5. Note that the size of the TCTF field of FACH for FDD is either 2 or 8 bits depending of the value of the 2 most significant bits and for TDD is either 3 or 5 bits depending on the value of the 3 most significant bits. The TCTF of the RACH for TDD is either 2 or 4 bits depending on the value of the 2 most significant bits.
Table 9.2.1.1: Coding of the Target Channel Type Field on FACH for TDD

	TCTF 
	Designation

	000
	BCCH

	001
	CCCH

	010
	CTCH

	01100
	DCCH or DTCH

over FACH

	01101
	Sec-MCCH

	01110-

01111
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)

	100
	SHCCH

	1010
	MCCH

	1011
	MTCH

	110-111
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)


Table 9.2.1.2: Coding of the Target Channel Type Field on FACH for FDD

	TCTF 
	Designation

	00
	BCCH

	01000000
	CCCH

	01000001
	Sec-MCCH

	01000010-01011111
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)

	0110
	MCCH

	0111
	MTCH

	10000000
	CTCH

	10000001-

10111111
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)

	11
	DCCH or DTCH

over FACH


Table 9.2.1.2.a: Coding of the MBMS Target Channel Type Field on FACH

	TCTF 
	Designation

	0
	MTCH

	1000
	MCCH

	1001
	Secondary MCCH

	101-111
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)


Table 9.2.1.3: Coding of the Target Channel Type Field on USCH or DSCH (TDD only)

	TCTF 
	Designation

	0
	SHCCH

	1
	DCCH or DTCH over USCH or DSCH


Table 9.2.1.4: Coding of the Target Channel Type Field on RACH for FDD

	TCTF 
	Designation

	00
	CCCH

	01
	DCCH or DTCH

over RACH

	10-11
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)


Table 9.2.1.5: Coding of the Target Channel Type Field on RACH for TDD

	TCTF 
	Designation

	00
	CCCH

	0100
	DCCH or DTCH

Over RACH

	0101-

0111
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)

	10
	SHCCH

	11
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)


-
C/T field
The C/T field provides identification of the logical channel instance when multiple logical channels are carried on the same transport channel (other than HS-DSCH) or same MAC-d flow (HS-DSCH). The C/T field is used also to provide identification of the logical channel type on dedicated transport channels and on FACH and RACH when used for user data transmission. The size of the C/T field is fixed to 4 bits for both common transport channels and dedicated transport channels. Table 9.2.1.5a shows the 4-bit C/T field.

Table 9.2.1.5a: Structure of the C/T field

	C/T field
	Designation

	0000
	Logical channel 1

	0001
	Logical channel 2

	...
	... 

	1110
	Logical channel 15

	1111
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)


-
UE-Id
The UE-Id field provides an identifier of the UE on common transport channels. The following types of UE-Id used on MAC are defined:

-
UTRAN Radio Network Temporary Identity (U-RNTI) may be used in the MAC header of DCCH when mapped onto common transport channels in downlink direction; the U-RNTI is never used in uplink direction;

-
Cell Radio Network Temporary Identity (C-RNTI) is used on DTCH and DCCH in uplink, and may be used on DCCH in downlink and is used on DTCH in downlink when mapped onto common transport channels, except when mapped onto DSCH transport channel;
-
In FDD, DSCH Radio Network Temporary Identity (DSCH-RNTI) is used on DTCH and DCCH in downlink when mapped onto DSCH transport channel;-
the UE id to be used by MAC is configured through the MAC control SAP. The lengths of the UE-id field of the MAC header are given in table 9.2.1.6.

Table 9.2.1.6: Lengths of UE Id field

	UE Id type 
	Length of UE Id field

	U-RNTI
	32 bits

	C-RNTI
	16 bits

	DSCH-RNTI
	16 bits


-
UE-Id Type
The UE-Id Type field is needed to ensure correct decoding of the UE-Id field in MAC Headers.
Table 9.2.1.7: UE-Id Type field definition

	UE-Id Type field 2 bits
	UE-Id Type

	00
	U-RNTI

	01
	C-RNTI or DSCH-RNTI

	10
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)

	11
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)


9.2.1.7
MAC Header for MCCH and Secondary-MCCH
When mapped on an sCCPCH also carrying non-MBMS related logical channels:

-    a TCTF field is included in the MAC header on that sCCPCH [case a) in figure 9.2.1.7.1];
When mapped on an sCCPCH only carrying MBMS related logical channels (MCCH, Sec-MCCH, MTCH):
-    if logical channels of more than one different type are multiplexed on one FACH:

-    an MBMS-TCTF field is included in the MAC header on that FACH [case b) in 9.2.1.7.1];
-    else (if only logical channels of one type are multiplexed on one FACH):

-    no MAC header is required on that FACH [case c) in 9.2.1.7.1];
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Figure 9.2.1.7.1: MAC PDU format for MCCH and secondary MCCH
Note: the formats b) and c) should not be used on sCCPCH’s received by pre-Rel6 UE’s. 
9.2.1.8  MAC Header for MTCH

When mapped on an sCCPCH also carrying non-MBMS related logical channels:

-    a TCTF field is included in the MAC header on that sCCPCH;
-    if multiple MTCH logical channels are multiplexed on one FACH:

-     a C/T field is included in the MAC header on that FACH [case a) in figure 9.2.1.8.1];
-    else

-     inclusion of C/T field in MAC header on that FACH depends on higher layer configuration [cases a) and  b) in figure 9.2.1.8.1];
When mapped on an sCCPCH only carrying MBMS related logical channels (MCCH, Sec-MCCH, MTCH):


-    if logical channels of more than 1 different type are multiplexed on one FACH:



-    an MBMS-TCTF field is included in the MAC header on that FACH;

-    else (if only MTCH logical channels are multiplexed on one FACH)



-    no MBMS-TCTF field is included in the MAC header on that FACH;

-    if multiple MTCH logical channels are multiplexed on one FACH:


-     a C/T field is included in MAC header on that FACH;
-    else


-     inclusion of C/T field in MAC header on that FACH depends on higher layer configuration;

The resulting 4 MAC headers are shown as cases c), d) e) and f) in figure 9.2.1.8.1
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Figure 9.2.1.8.1: MAC PDU format for MTCH
Note: the formats c), d), e) and f) should not be used on sCCPCH’s received by pre-Rel6 UE’s. 









































































































3GPP


_1143545144.doc


Note 1: Scheduling /Priority handling is applicable for CPCH.



Note 2: In case of CPCH, ASC selection may be applicable for AP preamble.
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Note 1: Scheduling /Priority handling is applicable for CPCH.



Note 2: In case of CPCH, ASC selection may be applicable for AP preamble.
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