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	Reason for change:
(

	It is important that the contention resolution procedure does not generate false positives; i.e., UEs should not erroneously consider contention won.

The objective of CR0292 was to ensure that, after contention-free access with dedicated preamble, there is an NDI value with which the NDI in a subsequent grant can be compared; grants in RAR has no NDI. CR0292 set NDI to zero when receiving a grant contained in a RAR. However, setting the NDI to zero also for contention-based access results in that UEs which lose contention sets NDI to zero, but the eNB does not (since the eNB is unaware that the UE attempted RA). This broke NDI semantics:
· If prior to the RA attempt NDI=1 and eNB (unknowing of the UE RA attempt) orders an adaptive retransmission with NDI=1, the UE will understand this as a grant for a new transmission and (erroneously) consider contention won and RA successful. Whatever was in Msg3 (e.g. a BSR) is lost and BSR and SR triggers are cancelled. This causes unnecessary delay and can cause data loss.
· Further, in case NDI=1 before the RA access attempt and the eNB tries to order a new transmission (with NDI=0) after the UE has received the RAR, the UE will mistake the grant as being for an adaptive retransmission. If the TB size matched, the UE will retransmit Msg3. If the TB size does not match, the UE may make no transmission. In the latter case, the eNB cannot tell the difference between the NDI desync and a lost PDCCH and will (most likely) repeat the grant leading to yet another non-transmission and so on. This causes unnecessary delay and inefficient resource utilisation. Depending on eNB implentation the condition may prevail for more than maxHARQ-Tx RTTs.
Undoing CR0292 and resetting all NDIs (to zero) at MAC reset resolves the problem and restores the intended NDI semantics.
Impact analysis

Impacted functionality:

MAC HARQ entity. The change only impacts the corrected functionality.


Inter-operability: 

If the eNB supports the change and the UE does not, then the UE may, subsequent to a contention-free random access, mistake the first PDCCH grant (after the RAR) for the same process for a retransmission or new transmission.
If the UE supports the change and the eNB does not, then the UE may, subsequent to a contention-free random access, mistake the first PDCCH grant (after the RAR) for the same process for a retransmission or new transmission.


	
	

	Summary of change:
(

	· Remove the setting of NDI to zero at reception of grant in RAR.

· Set all UL NDIs to zero at MAC reset.

	
	

	Consequences if 
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not approved:
	NDI desynchronisation between UE and eNB can occur at contention-based random access. This can lead to false contention resolution and discarding of grants resulting in data loss, significant additional latency and inefficient resource utilisation.
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	Other comments:
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	No changes compared to I-P-A R2-04043 except elimination of changes on changes and inserting CR number.


FIRST CHANGE
5.4.1
UL Grant reception

In order to transmit on the UL-SCH the UE must have a valid uplink grant (except for non-adaptive HARQ retransmissions) which it may receive dynamically on the PDCCH or in a Random Access Response or which may be configured semi-persistently. To perform requested transmissions, the MAC layer receives HARQ information from lower layers.

When timeAlignmentTimer is running and the UE has a C-RNTI, Semi-Persistent Scheduling C-RNTI, or Temporary C-RNTI, the UE shall for each TTI :



-
if an uplink grant for this TTI has been received on the PDCCH for the UE’s C-RNTI or Temporary C-RNTI; or

-
if an uplink grant for this TTI has been received in a Random Access Response:
-
if the uplink grant is for UE’s C-RNTI and if the previous uplink grant delivered to the HARQ entity for the same HARQ process was either an uplink grant received for the UE’s Semi-Persistent Scheduling C-RNTI or a configured uplink grant:
-
consider the NDI to have been toggled regardless of the value of the NDI.
-
deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTI.

-
else, if an uplink grant for this TTI has been received on the PDCCH for the UE’s Semi-Persistent Scheduling C-RNTI:

-
if the NDI in the received HARQ information is 1:

-
consider the NDI not to have been toggled;

-
deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTI.

-
else if the NDI in the received HARQ information is 0:
-
if PDCCH contents indicate SPS release:

-
clear the configured uplink grant (if any).

-
else:
-
store the uplink grant and the associated HARQ information as configured uplink grant;

-
initialise (if not active) or re-initialise (if already active) the configured uplink grant to start in this TTI and to recur according to rules in subclause 5.10.2;

-
consider the NDI bit to have been toggled;

-
deliver the configured uplink grant and the associated HARQ information to the HARQ entity for this TTI.

-
else, if an uplink grant for this TTI has been configured:

-
consider the NDI bit to have been toggled;

-
deliver the configured uplink grant, and the associated HARQ information to the HARQ entity for this TTI.

NOTE:
The period of configured uplink grants is expressed in TTIs.

NOTE:
If the UE receives both a grant in a Random Access Response and a grant for its C-RNTI or Semi persistent scheduling C-RNTI requiring transmissions in the same UL subframe, the UE may choose to continue with either the grant for its RA-RNTI or the grant for its C-RNTI or Semi persistent scheduling C-RNTI.
NOTE:
When a configured uplink grant is indicated during a measurement gap and indicates an UL-SCH transmission during a measurement gap, the UE processes the grant but does not transmit on UL-SCH.
NEXT CHANGE
5.9
MAC Reset

If a reset of the MAC entity is requested by upper layers, the UE shall:
-
initialize Bj for each logical channel to zero;

-
stop (if running) all timers;
-
consider timeAlignmentTimer as expired and perform the corresponding actions in subclause 5.2;
-
set the NDIs for all uplink HARQ processes to the value 0;
-
stop, if any, ongoing RACH procedure;
-
discard explicitly signalled ra-PreambleIndex and ra-PRACH-MaskIndex, if any;
-
flush Msg3 buffer;

-
cancel, if any, triggered Scheduling Request procedure;

-
cancel, if any, triggered Buffer Status Reporting procedure;

-
cancel, if any, triggered Power Headroom Reporting procedure;

-
flush the soft buffers for all DL HARQ processes;
-
for each DL HARQ process, consider the next received transmission for a TB as the very first transmission;
-
release, if any, Temporary C-RNTI.
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