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Preface

In this document we discuss the following issues:

· Need of a CCCH

· Need of a RACH as a transport channel in uplink

· Mapping of the CCCH  in uplink
· Need of an MCCH

To shortly summarize the outcome of our discussion

· We propose to use a CCCH for certain messages

· We propose to have no separate RACH as a transport channel

· We propose to map the CCCH in UL to the UL-SCH

· We propose to keep the MCCH as a separate logical channel

· We propose to use an X-RNTI as an identifier on UL/DL-SCH in the same way as the H/E-RNTI used in UTRAN
A text proposal to 25.813 reflecting our proposals is appended.
Discussion

Need of a CCCH
The CCCH is characterized by the fact that the L3 message itself contains an identifier to uniquely identify the relationship between this message and a particular UE. These identifiers are usually large because they are unique to all existing UEs. These Ids are assigned fixed (IMSI) or temporarily (e.g. TMSI, U-RNTI in UTRAN) and then may be changed in a controlled manner. Usually they are network dependent of different size and format and therefore cannot easily be used in L1 implementations.
In our model of DL/UL shared channel there are cell specific identities, which are used to identify relations between cell specific resources and a particular UE. The size of these identifiers is assumed to reflect a trade off between estimated maximum number of UEs concurrently active in a cell and the power needed to use these identifiers in a reliable manner over the whole cell coverage area. In any case these Ids (e.g. X-RNTI (if separate in UL/DL is FFS)) are usually much shorter than the unique UE Ids above.  In UTRAN these Ids are 16 bits (H-RNTI, E-RNTI) and an Id of approximately the same size is considered for LTE radio network. The Ids are assigned temporarily and may change with mobility.

Candidate messages for using the CCCH are messages, which are sent or received by UEs which do not have a dedicated short Id. These messages are commonly used to establish a RRC-connection or to do a cell update and to establish the context between a long Id and a short dedicated cell Id.
Proposal regarding usage of CCCH:

We propose to use the CCCH for messages used to establish a link between the long Ids and dedicated short cell specific Ids.The receiver has compare the contained long Id to its correspondent long Id. Any association between long Id and cell specific Id may only be established if the long Id in the message matches the receivers long Id.

Need of a RACH as a transport channel for CCCH in UL

A UE accessing a cell at a random time instant needs some special mechanism to make the cell aware that it has something to send and to enable the Node B to establish the correct transmission timing by sending timing advance commands in the downlink. The network may reserve special resources (e.g. specific to a UL radio technology as are frequencies, time intervals) for this purpose. On the one hand such a mechanism would avoid contention with other UEs already assigned to dedicated resources. On the other hand it would minimize reserved receiver and processing resources the network needs for this purpose as it only has to constantly watch a certain amount of resources for detection of a random access.  Of course the amount of these reserved resources should be a trade off between need – estimated number of UEs requiring random access at the same time – and the capacity that gets lost through this reservation for the regular traffic. 

Since UEs are not aware of each others timing, there is still the possibility of contention. To minimize contention some random distribution on available resources may be used. A further minimization of contention occurrence will be achieved by minimizing the time used for sending random access data packet. Minimizing time can be achieved by either limiting the amount of data in this packet or using a high data rate. The first approach was already used in UTRAN but turned out to be a rather limiting factor for the message payload especially regarding measurement reporting but also for any further enhancement in later releases. The second approach may have impact on reliability of reception especially in case of UEs at cell edge. 
A different approach as explained in [1] uses the contention based procedure only for gaining resources for transmission of L3 data on a less problematic resource like the UL-SCH by sending a packet with a fixed short length containing just a few items e.g. a random Id, a cause etc. on the contention based channel. This resource request is interpreted by the E-Node B scheduler which in return assigns contention-less UL resources for the L3 message on the UL-SCH and also for the answer message on DL-SCH. 
There is still a small risk for contention caused by UEs selecting the same random Id, but the proposed method would allow mostly contention-less usage of the UL-SCH and a usage of DL-SCH for the CCCH which comprises the same method as for other logical channels.
Proposal regarding need of RACH as a transport channel

We propose to avoid transport of L3 data on a channel vulnerable to contention, but to reduce the contention based part of the random access to a procedure for gaining contention-less resources on the UL-DSCH.  Some cell specific resources (single or sets of  X-RNTIs) may be reserved on the shared channel especially  for sending or receiving the messages on these resources over the UL/DL-SCH. 
Mapping of the CCCH in uplink
Having a mechanism as proposed above for assigning temporary resources on the UL-SCH for messages at random access we propose to map the CCCH carrying such messages onto this channel in uplink. 
Proposal regarding mapping of the CCCH in uplink:
We propose to map the CCCH onto the UL-SCH as it provides means for a mostly contention-less usage in UL and a harmonized usage of L1 resource indication in UL and DL.
Need of a MCCH

In the TR it is FFS if the MCCH is distinct from the CCCH and should be kept as a separate logical channel. In the discussion below we show that in our view it is worth to keep it as an extra channel.
The MCCH is characterized by the fact, that it carries MBMS related information only, which changes in semi-static time frames (few seconds). The MBMS messages may contain service identities but never contain long UE identities as it is a typical characteristic of the common channel. Since they are broadcast to all UEs in the cell, the logical channel configuration may pass special parameters to lower layers to optimize transmission respectively reception on the DL-SCH which are also distinct to the CCCH characteristics:
· Broadcast characteristics

· No or a fixed number of transmission repetitions
· No ACK/NACK on reception  (HARQ switched off/repetitions == 0)
· Scheduled transmissions (FFS)

Proposal regarding need of MCCH:

We propose to keep the MCCH as a separate logical channel for multicast control messages. 

Conclusion
Proposal regarding usage of CCCH:

We propose to use the CCCH for messages used to establish a context between the long Ids and dedicated short cell specific Ids. The consequence of receiving a message on the CCCH is, that regardless from what transport channel it is received, the receiver has to verify the correct reception by verifying the contained long Id. Any association between long Id and cell specific Id may only be established if the long Id in the message matches the receivers long Id.

Proposal regarding need of RACH as a transport channel

We propose to avoid transport of L3 data on a channel vulnerable to contention, but to reduce the contention based part of the random access to a procedure for gaining contention-less resources on the UL-DSCH.  Some cell specific resources (single or sets of  X-RNTIs) may be reserved on the shared channel especially  for sending or receiving the messages on these resources over the UL/DL-SCH.

Proposal regarding mapping of the CCCH in uplink:

We propose to map the CCCH onto the UL-SCH as it provides means for a mostly contention-less usage in UL and a harmonized usage of L1 resource indication in UL and DL.

Proposal regarding need of MCCH:

We propose to keep the MCCH as a separate logical channel for multicast control messages.
Proposal regarding identifiers:
The X-RNTI shall be used on physical layer to identify the UE in the same way that the H/E-RNTI are used in UTRAN. The X-RNTI shall be assumed to be 16 bits for now.
References

[1]
R2-060006  Initial Access Procedure 
Text proposal to TR 25.813
5.2.2
Transport channels

Downlink transport channel types are:

1.
Broadcast Channel (BCH) characterised by:

-
low fixed bit rate;
-
requirement to be broadcast in the entire coverage area of the cell.

2.
Downlink Shared Channel (DL-SCH) characterised by:
-
possibility to use HARQ;

-
possibility of applying link adaptation by varying the modulation, coding and transmit power;
-
possibility to be broadcast in the entire cell;
-
possibility to use beamforming;
-
dynamic or semi-static resource allocation; (Note: new attribute, FFS on whether there would be two types of DL-SCH)

-
possibility of CQI reporting; (Note: new attribute, FFS on whether there would be two types of DL-SCH)
-
support of UE power saving. (Note: “association with a physical layer signal, the Page Indicator, to support efficient sleep mode procedures” in current 25.302)

NOTE:
the possibility to use slow power control depends on the physical layer.
It is FFS whether a separate Paging Channel would exist or if additional attributes would be added to the SCH. If a separate Paging Channel is included, the following characteristics apply:

3.
Paging (and Notification) Channel (P(N)CH) characterised by:
-
support of UE power saving; (note: “association with a physical layer signal, the Page Indicator, to support efficient sleep mode procedures” in current 25.302)
-
requirement to be broadcast in the entire coverage area of the cell.

It is FFS whether a separate Multicast Channel (MCH) would exist or if additional attributes will be added to the SCH.
Uplink transport channel types are:
1.
Uplink Shared channel (UL-SCH) characterised by:

-
possibility to use beamforming; (likely no impact on specifications)
-
possibility of applying link adaptation by varying the transmit power and potentially modulation and coding;
-
possibility to use HARQ;

-
dynamic or semi-static resource allocation; (Note: new attribute, FFS on whether there would be two types of UL-SCH)

-
possibility of CQI reporting. (Note: new attribute, FFS on whether there would be two types of UL-SCH)
NOTE:
the possibility to use uplink synchronisation and timing advance depend on the physical layer.






A temporary identifier X-RNTI shall be used on physical layer to identify the UE in the same way that the H/E-RNTI are used in UTRAN. The X-RNTI shall be assumed to be 16 bits for now.
[…]

5.3.1
MAC

The MAC layer provides data transfer services on logical channels. A set of logical channel types is defined for different kinds of data transfer services as offered by MAC. Each logical channel type is defined by what type of information is transferred.

A general classification of logical channels is into two groups:

-
Control Channels (for the transfer of control plane information);

-
Traffic Channels (for the transfer of user plane information).

5.3.1.1.1
Control Channels

Control channels are used for transfer of control plane information only. The control channels offered by MAC are:
-
Broadcast Control Channel (BCCH)


A downlink channel for broadcasting system control information.

-
Paging (and Notification) Control Channel (P(N)CCH)


A downlink channel that transfers paging information (and also notifications for MBMS FFS). This channel is used when the network does not know the location cell of the UE.

-
Common Control Channel (CCCH)


This channel is used by the UEs having no RRC connection with the network and by the UEs when accessing a new cell after cell reselection. 
-
Multicast Control Channel (MCCH)


A point-to-multipoint downlink channel is used for transmitting MBMS scheduling and control information from the network to the UE, for one or several MTCHs. After establishing RRC connection this channel is only used by UEs that receive MBMS. (Note: old MCCH+MSCH).
-
Dedicated Control Channel (DCCH)


A point-to-point bi-directional channel that transmits dedicated control information between a UE and the network. Used by UEs having an RRC connection.
5.3.1.1.2
Traffic Channels

Traffic channels are used for the transfer of user plane information only. The traffic channels offered by MAC are:
-
Dedicated Traffic Channel (DTCH)


A Dedicated Traffic Channel (DTCH) is a point-to-point channel, dedicated to one UE, for the transfer of user information. A DTCH can exist in both uplink and downlink.

-
Multicast Traffic Channel (MTCH)


A point-to-multipoint downlink channel for transmitting traffic data from the network to the UE. (Note: includes Rel 6/7 MTCH)
5.3.1.2
Mapping between logical channels and transport channels

5.3.1.2.1
Mapping in Uplink

In Uplink, the following connections between logical channels and transport channels exist:


-
CCCH can be mapped to Uplink SCH

-
DCCH can be mapped to Uplink SCH;
-
DTCH can be mapped to Uplink SCH.
5.3.1.2.2
Mapping in Downlink

In Downlink, the following connections between logical channels and transport channels exist:

-
BCCH can be mapped to BCH;

-
PCCH can be mapped to PCH; (FFS if a separate PCH exists)

-
PCCH can be mapped to Downlink SCH; (FFS if a separate PCH does not exist)
-
CCCH can be mapped to Downlink SCH;

-
DCCH can be mapped to Downlink SCH;
-
DTCH can be mapped to Downlink SCH;

-
MTCH can be mapped to Downlink SCH; (FFS if a separate MCH does not exist)
-
MTCH can be mapped to MCH; (FFS if a separate MCH exists)

-
MCCH can be mapped to Downlink SCH; (FFS if a separate MCCH exist)

-
MCCH can be mapped to MCH. (FFS if a separate MCCH and MCH exist)

























































