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	The maximum random access response (RAR) window length is 400 ms, which is not long enough to support large numbers of MPDCCH and PDSCH repetitions for RAR in CE mode B. For a detailed discussion, see the email discussion report for RAN2#97bis email discussion #29.


	
	

	Summary of change:
	The UE behavior for RAR reception in CE mode B (corresponding to PRACH CE levels 2 and 3) is modified so that only the up to 256 MPDCCH repetitions (not the up to 2048 PDSCH transmissions) need to take place during the duration of the RAR window.
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	Isolated impact analysis
This CR has isolated impact.

· This CR only impacts operation for CE mode B and the assocated PRACH CE levels 2 and 3.
· Both UE and eNB need to implement this CR in order to achieve sufficient coverage for CE mode B and the associated PRACH CE levels 2 and 3.
· If only one of UE and eNB implement this CR, the coverage will be the limited in the same way as if neither UE nor eNB implement this CR.



6.1.1
Timing

For the L1 random access procedure, a non-BL/CE UE's uplink transmission timing after a random access preamble transmission is as follows.
a)
If a PDCCH with associated RA-RNTI is detected in subframe n, and the corresponding DL-SCH transport block contains a response to the transmitted preamble sequence, the UE shall, according to the information in the response, transmit an UL-SCH transport block in the first subframe 
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, if the UL delay field in subclause 6.2 is set to zero where 
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 is the first available UL subframe for PUSCH transmission, where for TDD serving cell, the first UL subframe for PUSCH transmission is determined based on the UL/DL configuration (i.e., the parameter subframeAssignment) indicated by higher layers. The UE shall postpone the PUSCH transmission to the next available UL subframe after 
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 if the field is set to 1.
b)
If a random access response is received in subframe n, and the corresponding DL-SCH transport block does not contain a response to the transmitted preamble sequence, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence no later than in subframe 
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c)
If no random access response is received in subframe n, where subframe n is the last subframe of the random access response window, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence no later than in subframe 
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For the L1 random access procedure, a BL/CE UE’s uplink transmission after a random access preamble transmission is as follows.

a)
If a MPDCCH with associated RA-RNTI is detected and the corresponding DL-SCH transport block reception ending in subframe n contains a response to the transmitted preamble sequence, the UE shall, according to the information in the response, transmit an UL-SCH transport block in the first subframe 
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, if the UL delay field in subclause 6.2 is set to zero where the subframe 
[image: image9.wmf]1

k

n

+

 is the first available UL subframe for PUSCH transmission, where for TDD serving cell, the first UL subframe for PUSCH transmission is determined based on the UL/DL configuration (i.e., the parameter subframeAssignment) indicated by higher layers. 
When the number of Msg3 PUSCH repetitions, 
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, as indicated in the random access response, is greater than 1, the subframe 
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 is the first available UL subframe in the set of BL/CE UL subframes. The UE shall postpone the PUSCH transmission to the next available UL subframe after 
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, if the UL delay field is set to 1. 

When the number of Msg3 PUSCH repetitions,
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, as indicated in the random access response, is equal to 1, the subframe 
[image: image14.wmf]1

k

n

+

 is the first available UL subframe for PUSCH transmission determined by 
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for FDD and the parameter subframeAssignment for TDD. The UE shall postpone the PUSCH transmission to the next available UL subframe after 
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, if the UL delay field is set to 1.
b)
If a random access response is received and its reception ends in subframe n, and the corresponding DL-SCH transport block does not contain a response to the transmitted preamble sequence, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence no later than in subframe 
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c)
If the most recent PRACH coverage enhancement level for the UE is 0 or 1, if no random access response is received in subframe n, where subframe n is the last subframe of the random access response window, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence no later than in subframe 
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If the most recent PRACH coverage enhancement level for the UE is 2 or 3, if no MPDCCH scheduling random access response is received in subframe n, where subframe n is the last subframe of the random access response window, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence no later than in subframe 
[image: image19.wmf]4

n

+

.

In case a random access procedure is initiated by a "PDCCH order" in subframe n for non-BL/CE UEs, or “PDCCH order” reception ending in subframe n for BL/CE UEs, the UE shall, if requested by higher layers, transmit random access preamble in the first subframe 
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, where a PRACH resource is available. 

If a UE is configured with multiple TAGs, and if the UE is configured with the carrier indicator field for a given serving cell, the UE shall use the carrier indicator field value from the detected "PDCCH order" to determine the serving cell for the corresponding random access preamble transmission.
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