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1.  Introduction

This paper precises the ideas developed in [4] and describes the MAC peer to peer signalling that is required to support the method of operation proposed in [1] for the UTRA TDD DSCH and USCH channels. MAC peer to peer signalling is confined to communication between a MAC-sh function in the UTRAN and a MAC-sh function in the UE. This signalling is transported over the radio interface between the UTRAN and UE MAC-c instances using the RACH and FACH transport channels. The proposed signalling scheme allows the support of fast DCA by the MAC as stated in TS 25.301

2.  Background

If an UE wishes to signal a  request for up-link capacity to the UTRAN, and it does not have allocated resources, it will transmit a Capacity Request on the RACH. The UTRAN will respond either with a Capacity Request Acknowledge message if it is not able to see the request immediately, or a Capacity Allocation message if it is able to provide some capacity now. The following diagram illustrates the Capacity Request - Capacity Request Acknowledge sequence.
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If the UE has resources allocated then the option exists for the UE to signal the capacity request on the DCH or USCH. In this way the scheduler can receive revised status reports for the queue at the UE without repeated use of the RACH for Capacity Request signalling. A Capacity Request message may be used both to trigger a new data transfer session or to indicate to the scheduler a revised state for the data queues at the UE. 

Loss of the Capacity Request will result in a time-out at the UE which will then re-transmit it (or an updated version). Loss of the Capacity Request Acknowledge will also result in re-transmission of the Capacity Request or transmission of an updated version, an identifier in the message enables the UE to identify which version of the repeated Capacity Request has been acknowledged by the network.

More in detail the proposed method of operation for the TDD DSCH and USCH channels [1] is as follows:-

i)  The UTRAN MAC-sh instances are responsible for granting access to the DSCH and USCH channels. They do this through scheduling functions which decides when UE should transmit and receive, which resource units they should use and for how long. The scheduling function would use queue and possibly other information to decide when each traffic source must be serviced.

ii)  It has been proposed that the number and the location of the resource units that are available to the DSCH and USCH are defined by RRC. The UTRAN MAC-sh is able to allocate all or a subset of the resource units to each UE for periods of time. It could be expected that a number of UEs could be using the DSCH and/or USCH at the same time each having been allocated a subset of the DSCH/USCH channels total capacity.
iii)  The signalling of resource allocations for the DSCH and USCH are made on the FACH. These are UTRAN MAC-sh to UE MAC-sh by way of their associated MAC-c instances and the FACH. The set(s) of resource units that a UE is assigned, named subchannel(s) (a subset of the total assigned to the DSCH or USCH), may be changed from time to time to enable efficient use of resources. A UE may also be assigned several sets of resource units, each identified by a sub-channel identifier, which can be activated (connected) independently. An allocation signal is transmitted every time a UE is given access. Access is for a specified period of time for the transfer of a defined number of PDUs (defined by the number of resource units in the set and the allocation time). 
iv)  Transport formats identifying factors such as coding options, transmission time intervals and so forth are specified during call set-up. It is only resource units and the time periods for which they are allocated that are dynamically assigned and signalled MAC peer to peer. 
v)  The RLC is responsible for the queue reporting to the UTRAN MAC-sh. In the down-link direction the UTRAN RLC uses for reporting a MAC-STATUS primitive. In the up-link  two possible ways are identified: use a Capacity request transferred in the RACH and passed to UTRAN MAC-sh by MAC-c, or piggybacked onto the RLC header of up-link data packets or Status messages. The present document develops only the first alternative, the second one is the matter of the RLC protocol.
3.  MAC Peer to Peer Messages

The MAC peer to peer messages can be identified as:

· The Capacity Request message in the uplink

· Two DSCH /USCH Allocation messages in the downlink 

       ( Initial Resource Allocation and Repeat Access Grant )

· The Capacity Request Acknowledge message in the downlink

The information fields that are proposed for the Capacity Request are as follows:


Message Type



UE Identity 
A reduced UE-Id can be used.


Bearer Id
to distinguish the different bearers of the same UE


Request Id
update version of the request


Queue report


The information fields that are proposed for the Capacity Request Acknowledge is as follows:


Message Type



UE Identity
a reduced UE-Id can be used.


Bearer Id
to distinguish the different bearers of the same UE


Request Id
update version of the request 


Timing advance


For the DSCH/USCH Allocation message two methods of use for this  message type are proposed:-

i)  The first time a set of resource units is assigned to an UE then the resource units are specified and associated with a sub-channel identifier. The sub-channel identifier is selected by the UTRAN MAC-sh and is local to the UE. The allocation will be for a specified period of time (frames or transmission time intervals). The MAC-sh can detect whether the UE has received the allocation and the full allocation message can be repeated if necessary when the UE  is next allocated access using the same set of resource units.

ii)  Subsequently, access rights can be signalled simply by identifying the UE-Id, the sub-channel identifier and the length of time for which use of the resources are detected.
The information fields that are proposed for the DSCH/USCH Allocation  messages are as follows:-

Initial Resource Allocation
Message Type



UE Identity 
a reduced UE-Id can be used.


Length
because the message is variable length and each FACH transmission can contain several concatenated messages.


USCH/DSCH  Indicator
to relate the allocation to DSCH or USCH


Sub-channel identifier
for short identification in further Repeat Access Grant


Sub-channel description
identifies the slots and codes used in the allocation.


Acknowledgement resource
one or more resource units allocated in the USCH  or DCH for acknowledgement (RLC status/ ustatus messages).


Allocation duration


Start frame in the multi-frame


Timing advance


and for subsequent grants of access rights:

Repeat Access Grant
Message Type 



UE Identity 
a reduced UE-Id can be used.


Length 
because the message is variable length and each FACH transmission can contain several concatenated messages.


USCH /DSCH Indicator
to relate the allocation to DSCH or USCH


Sub-channel identifier


Acknowledgement resource
one or more resource units allocated in the USCH  or DCH for acknowledgement (RLC status/ ustatus messages).



Allocation duration




Start frame in the multi-frame


Timing advance


The further granting of allocated resources can be also handled inband.

The logical way to introduce the MAC peer to peer communication in the MAC protocol definition TS 25.321 is to introduce in the MAC header a D/S bit after the C/D bit to identify the MAC peer to peer signalling

4.   Proposed Changes for the TS25.321

Chapter 4.2.4 should  be modified as following:

Figure 4.2.4.2 shows the UTRAN side MAC-c entity. The following functionality is covered:

· The Scheduling – Priority Handling box manages FACH resources between the UE’s and between data flows according to their priority. DL flow control is also provided to MAC-d.

· The C/D box represents the insertion and detection of the field in the MAC header, indicating whether a common or dedicated logical channel is used.

· The D/S  MUX box represents the insertion and detection of the field in the MAC header, indicating whether a MAC peer to peer communication or dedicated logical channel is used.

· For dedicated type logical channels, the c-RNTI field in the MAC header is used to distinguish between UEs.

· In the downlink, transport format selection might be done if FACH is variable rate.

· The multiplexing of CTCH information and the CB-Scheduling function inside MAC-c supports the Short Message Service Cell Broadcast ( SMS CB ).
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Figure 4.2.4.2 UTRAN side MAC architecture / MAC-c details

The chapter 4.2.3  (UE side) should be modified accordingly.

It is proposed to add the following list of messages and the list of the parameters to ANNEX C of the TS25.321:

Messages :

· The Capacity Request, used in the uplink

· The Initial Allocation,  used in the downlink

· The Repeat Access Grant, used in downlink

· The Capacity Request Acknowledge, used in the downlink

  Possible parameters for the messages are shown in the following table:

Capacity Request
Message Type
M


UE Identity
M


Bearer Id
O


Request Id
O


Queue report
O





Initial Resource Allocation
Message Type
M


UE Identity
M


Length
M


USCH/DSCH  Indicator
M


Sub-channel identifier
M


Sub-channel description
O


Acknowledgement resource
O


Allocation duration
M


Start frame in the multi-frame
M


Timing advance
O





Repeat Access Grant
Message Type 
M


UE Identity
M


Length
M


USCH /DSCH Indicator
M


Acknowledgement resource
O


Allocation duration
O


Start frame in the multi-frame
M


Timing advance

O





Capacity Request Acknowledge
Message Type
M


UE Identity
M


Bearer Id
O


Request Id
O


Timing advance
O





Conclusions

In this paper more information on MAC peer to peer communication have been introduced which is applicable to operate with DSCH and USCH  in TDD. To assure the proper operation the proposed changes should be introduced in TS 25.321. A CR will be produced if an agreement could be reached. 

References

1. 3GPP RAN WG2 Tdoc 135/99 Adoption of the USCH and DSCH Channels for UMTS-TDD

2. 3GPP TSG RAN WG2 Tdoc 516/99 TS25.321 v3.0.0 MAC Protocol Specification

3. 3GPP Tdoc 027/99 Impact on Network Elements for the use of Hybrid ARQ Type II/III in the UTRAN

4. 3GPP TSG RAN Tdoc 302/99 MAC Peer to Peer Signalling in the UTRA and Application for Hybrid ARQ

















































































































































































































































































































































_985645628.doc


Capacity Request Acknowledge (FACH)







Capacity Request (RACH)







Network







UE












_992813904.doc


RNTI	Radio Network Temporary Identity



UE	User Equipment



UL	Uplink



Note: 	The applicability of c-RNTI for connection to MAC-sh has to be reviewed  



















DL: TF selection















MAC – Control



























DL	Downlink



TF	Transport Format



TFC	Transport Format Combination



(1)	only for TDD







D/S



MUX















CCCH











Flow Control MAC-c / MAC-d 







MAC-c











to MAC –d







































c-RNTI



MUX











DL Scheduling



/ Priority Handling











C/D MUX / CB- Scheduling







FACH







 MUX ( C/T )







to MAC –sh



(1)



















RACH































CPCH



(FDD only )











CTCH












