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1 Introduction

Based on the assumption that the so-called assignment based reallocation between UL and DL TBFs shall apply when extended dynamic allocation (EDA) is used on the UL TBF, there are a few issues regarding the use of the RLC/MAC polling mechanism (the S/P or ESP bit in the MAC header) that might deserve some clarification.

2 Basic EDA operation

2.1 Allocation of UL blocks using EDA

The operation of the UL TBF using EDA is specified in TS 44.060 sub-clause 8.1.1.2. A number of PDCHs are assigned to the mobile station for the UL TBF. For the discussion in this document, they are numbered 1 to N. 

The mobile station monitors the DL blocks of these PDCHs to detect the USF, in order to determine when to transmit in the UL direction during the next following block period. The basic rule is that if the USF is detected at PDCH number k, the mobile station is supposed to transmit UL blocks at PDCHs number k to N (inclusive) in the next following block period. 

When the mobile station is transmitting in blocks number k to N, the mobile station need only monitoring the PDCHs numbers 1 to k (inclusive), in order to detect the USF. The mobile station shall disregard a USF that is detected at PDCHs numbers k+1 to N, if there are any.

If the mobile station does not detect a USF during a certain block period, the mobile station shall monitor the full set of PDCHs (1 to N) for USF detection during the next following block period.

Note: 
On top of the basic EDA operation, USF granularity could also be applied. This is specified in TS 44.060 sub-clause 8.1.1.2 but not further discussed here.

2.2 Assignment based allocation / reallocation of UL and DL TBFs

The allocation of PDCHs for simultaneous UL and DL TBFs is assignment based. This means that:

(1) 
The total number of PDCHs allocated for the UL TBF and the DL TBF shall be less or equal to the parameter Sum given in TS 45.002 Annex B for the multislot class of the mobile station.

(2) 
The number of DL blocks that can be received by the mobile station associated with the DL TBF does not depend on the USF position of the UL TBF.

Comment:

The use of the so-called assignment based allocation / reallocation has been discussed in GERAN at several occasions during the last year, mainly in GERAN1. The current understanding in GERAN is that the assignment based allocation / reallocation shall apply.

The alternative that has also been discussed is the so-called block-by-block based approach, where the timeslot allocation of the DL TBF could be extended to include the entire timeslot allocation of the DL TBF. The requirement on the mobile station to receive DL blocks would however be restricted to PDCH/D numbers ( k (if Tta / Ttb = 2) depending on the USF position [or PDCH/D numbers ( k+1 (if Tta / Ttb = 1), depending on the value of the parameters Tta / Ttb to be applied].

The block-by-block based approach could be considered as a possible future enhancement, taking advantage of the PDCH/D blocks that the mobile station anyhow needs to receive for USF detection, enabling them to be used also for the DL TBF. The block-by-block based approach is more flexible in terms of sharing the resources between UL and DL. It also has the advantage of reducing the signalling overhead and improving reliability when shifting resources between UL and DL.

3 Clarifications needed

3.1 PACCH operation

The TS 45.002 and TS 44.060 are currently not fully consistent regarding the operation of PACCH together with EDA.

In TS 45.002 sub-clause 6.4.2.2, it is specified that PACCH may be mapped on any of the allocated PDCHs (i.e., PDCH/Us and PDCG/Ds). 

However, TS 44.060 sub-clause 8.1.1.2.2 specifies that the network shall transmit all PACCH blocks on the PDCH carried on the lowest numbered timeslot in the allocation (i.e., the PDCH number 1 in this document), when the UL TBF is operated using EDA. The mobile station, on the other hand, may transmit a PACCH block on the PDCH where the USF is received (i.e., the PDCH number k in this document).

The requirements specified by TS 44.060 are consistent with the assumption about the assignment based allocation / reallocation of UL and DL resources. The application of the statement in TS 45.002 in case of an uplink TBF using EDA needs to be clarified. The suggestion here is simply to refer the mapping of PACCH blocks to the requirements specified by TS 44.060 when EDA is used (see extracts from TS 45.002 and TS 44.060 below).

3.2 Polling and uplink reservation using the RRBP field in the MAC header

As a consequence of the assignment based allocation / reallocation of UL and DL resources, downlink PACCH blocks and downlink RLC data blocks where polling is active (the S/P or E/SP bit set to ‘1’ in the MAC header) shall be sent on the lowest numbered timeslot according to the uplink allocation (i.e., the PDCH number 1 in this document). This is the only timeslot where the mobile station is able to both receive and transmit.

Note: 
If the block-by-block based approach would be used, as a consequence, the PDCH number k should be used for downlink PACCH blocks and downlink RLC data blocks where polling is active. That would be symmetric vis-à-vis the transmission of uplink PACCH blocks (associated with the UL TBF). That would also remove most of the conflict between RRBP allocation of uplink blocks and USF detection mentioned below.

There might be an exception in those configuration where a Tta / Ttb = 1 shall be applied, in which case PDCH/Ds may be allocated at both PDCH number 1 and 2 (using the numbering of this document). In these cases, it might be possible to send RLC data blocks with the S/P or ES/P bit set to ‘1’ also on PDCH number 2. Whether this shall be possible or not seems not to be clearly specified anywhere. However, to be consistent with the restriction to receive PACCH blocks at PDCH number one only, it is suggested here that the same restriction should apply also for RLC data blocks with polling (i.e., with the S/P or ESP bit set to ‘1’).

This suggestion here imposes a slight restriction for the network. However, it is assumed that it might simplify the operation of the mobile station if polling need only to be considered at PDCH number 1 when EDA is used. It seems preferable in this case to accept a slight restriction for the network, in order to remove some unnecessary options otherwise having to be supported by the mobile station.

A consequence of the polling restriction imposed here is that the RRBP allocation of uplink blocks (for polling response) can only be made at PDCH number 1. This means that PACCH blocks associated with the DL TBF (i.e., addressed using the downlink TFI) that the mobile station transmits shall be transmitted exclusively at PDCH number 1. [Note that PACCH blocks associated with the UL TBF (i.e., addressed using the uplink TFI) that the mobile station transmits shall be transmitted on PDCH number k, according to the requirement in TS 44.060, see the previous section 3.1 of this document.]

Another consequence is that, because the RRBP allocation of an uplink block only occurs at PDCH number 1, the transmission of those uplink blocks might interfere with the USF detection that the mobile station normally performs. Consequently, during the block period following an RRBP allocation, the network may either grant a full allocation of uplink blocks (i.e., all of the PDCHs number 1 to N) for the UL TBF or avoid the allocation of any block for the UL TBF. The mobile station is only required to monitor the USF position at PDCH number 1 during the block period of an RRBP allocation.

The restrictions for how the polling mechanism (i.e., the S/P or ES/P bit in the MAC header) may be used and the requirements on the mobile station for monitoring of USF during the block period of an RRBP allocation need to be clarified. It is suggested that such clarification is introduced in TS 44.060 sub-clause 8.1.1.2.

4 Conclusions

Certain alignment is needed between TS 45.002 and TS 44.060 regarding the PACCH operation when EDA is applied. It is suggested that the specification of the PACCH operation in this case is referred to the requirements currently specified in TS 44.060.

Certain clarification is needed regarding the restrictions concerning the use of the RLC/MAC polling mechanism (i.e., the S/P or ES/P bit in the MAC header) when EDA is applied. Along the same lines, certain clarification is needed regarding the requirements on the mobile station to monitor USF during block periods where an RRBP allocation of an uplink block occurs. It is suggested that those clarifications are included in TS 44.060.

Below, extracts of the relevant parts of TS 45.002 and TS 44.060 are provided and the proposed corrections are indicated. The corrections to both specifications should be agreed and approved together. If the conclusions in this document are accepted, proper CRs should be provided to the GERAN meeting #15 (23 – 27 June 2003).

5 Attachment

A copy of the discussion provided in the message “[M‑slot class 12] Remarks to GP‑030897 / GP‑030898 (from GERAN #14)” sent on the GERAN reflector 2003-05-06 is attached for information (in the .zip file enclosing this document).

The proposed corrections to TS 45.002 based on that discussion have been indicated in the extract from TS 45.002 provided below, together with the corrections proposed in this document.

Extract from TS 45.002 version 6.1.0

6.4.2.2
Multislot configurations for packet switched connections in A/Gb mode
In A/Gb mode, an MS may be allocated several PDTCH/Us or PDTCH/Ds for one mobile originated or one mobile terminated communication respectively. In this context allocation refers to the list of PDCH that may dynamically carry the PDTCHs for that specific MS. If dynamic allocation is used, the PACCH may be mapped onto any of the allocated PDCHs. If there are m timeslots allocated for reception and n timeslots allocated for transmission, there shall be Min(m,n) reception and transmission timeslots with the same TN.
If extended dynamic allocation is used, the total number of allocated PDTCH/Us and PDTCH/Ds shall not exceed the total number of uplink and downlink timeslots that can be used by the MS per TDMA frame (i.e., the parameter ‘Sum’ specified in Annex B). The mapping of PACCH onto the allocated PDCHs is specified in 3GPP TS 44.060. If there is a set of timeslots allocated for reception and a set of timeslots allocated for transmission, the lowest TN used for transmission shall be common for both reception and transmission. 
For multislot class type 1 MS, the following table lists the number of slots that are possible to allocate (provided that it is supported by the MS according to its multislot class) for different medium access modes (see 3GPP TS 44.060). It also indicates if Tra or Tta (see annex B) shall be applied for measurements.

Table 6.4.2.2.1: Multislot configurations for packet switched connections in A/Gb mode
	Medium access mode
	No of Slots
	Tra
shall apply
	Tta
shall apply
	Applicable Multislot classes
	Note

	Downlink, any mode
	1-6
	Yes
	-
	1-12, 19-45
	

	
	7-8
	No
	-
	19-29
	1,2

	Uplink, Dynamic
	1-2
	Yes
	-
	1-12, 19-45
	

	Uplink, Ext. Dynamic
	1-3
	Yes
	-
	1-12, 19-45
	

	
	4
	No
	Yes
	12, 33-34, 
38-39, 43-45
	2

	
	5
	No
	Yes
	44-45
	2,4

	Down + up, Dynamic
	d+u = 2-5, u < 3
	Yes
	-
	1-12, 19-45
	

	
	d+u = 6, u<3
	Yes
	-
	30-45
	2,3

	
	d+u = 7, u<3
	No
	Yes
	40-45
	2,4

	Down + up, Ext. Dynamic
	d+u = 2-4
	Yes
	-
	1-12, 19-45
	

	
	d+u = 5, d > 1
	Yes
	-
	8-12, 19-45
	

	
	d = 1, u = 4
	No
	Yes
	12, 33-34, 
38-39, 43-45
	2

	
	d+u = 6, d>1
	Yes
	-
	30-45
	2,3

	
	d = 1, u = 5
	No
	Yes
	44-45
	2,4

	
	d+u = 7, d>1
	No
	Yes
	40-45
	2,4

	Note 1
Normal measurements are not possible (see 3GPP TS 45.008).

Note 2
Normal BSIC decoding is not possible (see 3GPP TS 45.008).

Note 3
TA offset required for multislot classes 35-39.

Note 4
TA offset required for multislot classes 40-45.


For multislot class type 2 MS, all allocations according to its multislot class are possible independent of the MAC mode.

The occupied physical channels shall consist of a combination of configurations xi, xii and xiii as defined in subclause 6.4.1. For COMPACT, the occupied physical channels shall consist of a combination of configurations xiii), xxii), and xxiii), as defined in subclause 6.4.1.

The network shall leave a gap of at least one radio block period between the old and the new configuration, when the allocation is changed and PDCHs with the lowest numbered timeslot are not the same in the old and new configuration. For multislot class type 1 MS, the gap shall be left in both uplink and downlink when the lowest numbered timeslot for the combined uplink and downlink configuration is changed. For multislot class type 2 MS, the gap shall be left in the link (uplink and/or downlink) where the lowest numbered timeslot has been changed.

Extract from TS 44.060 version 6.2.0

8.1.1.2
Extended Dynamic Allocation uplink RLC data block transfer

The Extended Dynamic Allocation medium access method extends the Dynamic Allocation medium access method to allow higher uplink throughput.

This sub-clause defines the extensions to the Dynamic Allocation medium access method. All procedures defined in sub-clause 8.1.1.1 apply, except where this sub-clause defines a new procedure. In cases where this sub-clause conflicts with sub-clause 8.1.1.1, this sub-clause takes precedence.

8.1.1.2.1
Uplink PDCH Allocation

The PACKET UPLINK ASSIGNMENT message allocates to the mobile station a set of 1 to N PDCHs, where N depends on the MSs multislot class.

The mobile station shall monitor its assigned PDCHs starting with the lowest numbered PDCH, then the next lowest numbered PDCH, etc. Whenever the mobile station detects an assigned USF value on an assigned PDCH, the mobile station shall transmit either a single RLC/MAC block or a sequence of four RLC/MAC blocks on the same PDCH and all higher numbered assigned PDCHs. The time relation between an uplink block, which the mobile station shall use for transmission, and the occurrence of the USF value is defined in 3GPP TS 45.002. The number of RLC/MAC blocks to transmit on each PDCH is controlled by the USF_GRANULARITY parameter characterising the uplink TBF. The mobile station need not monitor and shall disregard the USF on those higher numbered PDCHs during the block period where the assigned USF value is detected and the block period(s) in which the mobile station obtains permission to transmit.

If the network reduces the number of PDCHs allocated to a mobile station per block period, the network shall not allocate any resources to that mobile station for one block period following the block period with the higher number of PDCHs allocated.

8.1.1.2.2
PACCH operation

The mobile station shall attempt to decode every downlink RLC/MAC block on the lowest numbered timeslot in the PDCH allocation. Whenever the mobile station receives an RLC/MAC block containing an RLC/MAC control block, the mobile station shall attempt to interpret the message contained therein. If the message addresses the mobile station, the mobile station shall act on the message.

The network shall transmit all PACCH messages on the PDCH carried on the lowest numbered timeslot in the allocation.

Whenever the mobile station detects an assigned USF value on any assigned PDCH, the mobile station may transmit a PACCH block on the same PDCH in the next block period (see 3GPP TS 45.002). The mobile station shall not transmit an RLC data block in any uplink radio block allocated via the polling mechanism (see sub-clause 10.4.4).

When an uplink radio block is allocated on a PDCH via the polling mechanism (see sub-clause 10.4.4), the mobile station shall monitor the USF on that PDCH but is not required to monitor USF on the subsequent (higher numbered) PDCHs during the same block period.
8.1.1.2.3
Neighbour cell power measurements

The mobile station shall perform neighbour cell measurements during any unused PDCH or group of unused PDCHs where the MS's Measurement Capabilities indicate that the mobile station is capable of making a neighbour cell measurement.

The network shall ensure that there are sufficient gaps as to allow the necessary number of measurements based upon the MS's Measurement Capabilities.

Next section from TS 44.060 version 6.2.0

8.1.2.2
Polling for Packet Downlink Ack/Nack

Whenever the mobile station receives an RLC data block addressed to its TBF and with a valid RRBP field in the RLC data block header (i.e., is polled), the mobile station shall transmit a (EGPRS) Packet Downlink ACK/NACK message in the uplink radio block specified by the RRBP field whatever the BSN value of the received RLC data block, unless another RLC/MAC control message is waiting to be transmitted, in which case the other RLC/MAC control message shall be sent. Among the other RLC/MAC control blocks the PACKET CELL CHANGE NOTIFICATION message shall be sent with highest priority. However, the mobile station shall transmit an RLC/MAC control message other than a (EGPRS) PACKET DOWNLINK ACK/NACK message at most every second time it is polled for the TBF. Furthermore the mobile station shall not transmit an RLC/MAC control message other than a (EGPRS) PACKET DOWNLINK ACK/NACK message if the (EGPRS) PACKET DOWNLINK ACK/NACK message contains a Final Ack Indicator or Channel Request Description IE. The mobile station shall not send a PACKET CONTROL ACKNOWLEDGEMENT message unless otherwise specified.

In EGPRS TBF mode the mobile station shall react on a poll inside an erroneously received RLC data block for which the header is correctly received and which addresses the mobile station.

Whenever the network receives a valid RLC/MAC control message from the TBF, it shall reset counter N3105. The network shall increment counter N3105 for each radio block, allocated to that TBF with the RRBP field, for which no RLC/MAC control message is received. If N3105 = N3105max, the network shall release the downlink TBF internally and start timer T3195 for the TBF. When T3195 expires, the network may reuse the TFI.
The PACKET DOWNLINK ACK/NACK message contains a Channel Quality Report (see 3GPP TS 45.008). The optional I_LEVEL measurement results shall be included in at least every other PACKET DOWNLINK ACK/NACK message.

The EGPRS PACKET DOWNLINK ACK/NACK message may contain an EGPRS Channel Quality Report (see 3GPP TS 45.008).

In the case of simultaneous uplink and downlink TBFs, the transmission of the polling response takes precedence over the transmission of allocated uplink radio blocks.

A mobile station of multislot class 1 to 12 or multislot class 30 to 45 need not respond to the poll if it is not compliant with the multislot class of the mobile station (see 3GPP TS 45.002).

A mobile station of multislot class 13 to 18 shall always respond to the poll.

A mobile station of multislot class 19 to 29 may omit the allocated downlink PDCHs with timeslot numbers greater than n+1, while transmitting the polling response on timeslot number n. If the remaining configuration is not compliant with the multislot class of the mobile station (see 3GPP TS 45.002), the mobile station need not respond to the poll.

NOTE:
The mobile station is required to make neighbour cell measurements while transmitting the polling response (see 3GPP TS 45.008).

In case of simultaneous uplink and downlink TBFs and extended dynamic allocation (see sub-clause 8.1.1.2), the network may apply polling in downlink RLC data blocks only when sent on the PDCH corresponding to the lowest timeslot number in the timeslot allocation of the uplink TBF. A mobile station operating with extended dynamic allocation need to respond to polling only when received on the PDCH corresponding to the lowest timeslot number in the timeslot allocation of the uplink TBF.
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