Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG2 NR AH#3	Tdoc R2-1800338 
Vancouver, Canada, 22nd – 26th January 2018

Agenda Item:	10.3.1.4.3
Source:	Ericsson
Title:	Random Access Response window size
Document for:	Discussion, Decision
Introduction
In the Random access procedure, the UE monitors for a RAR during a RAR window. The size of the RAR window has not yet been specified in 38.331.
In RAN2#100, it was also agreed that the RAR window size is up to 10ms.
Agreements:  
1 RA-RNTI calculation does not need to include SS block index.
2 Regarding multiple PRACH instances within a slot, the RA-RNTI equation in LTE should be modified for NR to provide OFDM symbol level granularity.  Exact formula FFS 
3 For SUL, some form of differentiation will be specified. FFS how.  
4 RAR window size is up to 10ms

There have also been some RAN1 agreements related to the RAR window size. In RAN1#91 there was an agreement that the RAR window size should be decided in RAN2 and should be specified with respect to the Msg2 SCS:
Agreements:
…
· RAR window is defined in terms of slot length with respect to Msg2 SCS.
· Note: Exact duration of RAR window is decided in RAN2
This contribution addresses open issues regarding the RAR window length.
[bookmark: _Ref178064866]Discussion
Minimum RAR window size
The size of the RAR window also has impact on Random access latency. There are two different scenarios where we see that a too large RAR window size is not desirable. This is especially important when we want to have a configurable case of low latency support in these scenarios: 
-	When the RAR is not received by the UE. In this case, the UE does power ramping and retransmits a preamble. If the RAR window is too long, this power ramping procedure will impact the overall time for the RACH latency. 
-	When there is no beam correspondence at the UE. In this case, the UE might need to do a beam-sweeping of PRACH preambles. A retransmission of PRACH preambles for CBRA is only allowed after the end of the RAR window. This will take a lot of time if the RAR window size is not short and will also impact the overall time for the RACH latency. 
The new short preamble formats agreed by RAN1 together with PRACH occasions every subframe would make it possible to have a very fast (re-)transmission of the preamble. Using one of the agreed short preamble formats which is only a few OFDM symbols long, together with a configuration where the RAR window length is ½ slot, i.e. 7 OFDM symbols would make it possible to transmit both a PRACH preamble from UE and a RAR from gNB in every subframe. This would be beneficial in the above-mentioned cases of UL beam switching or low latency applications. 
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Possible RAR window lengths
Since it has been agreed that the maximum RAR window size is 10ms, the possible values between the minimum and maximum RAR window sizes must also be specified. Having a long RAR window would be good from gNB perspective as it gives gNB large flexibility when to schedule RAR but this is not good from the perspective of latency of the RACH procedure.  
[bookmark: _Toc498509685]A number of different RAR window sizes can then be specified where the configurations can range between 0.5 slots up to 10 slots in case of a RAR numerology of 15 kHz. However, in case of a SCS of 240 kHz, 160 slots are needed to reach the 10 ms RAR window size. In order to adjust for larger capacity need in NR as compared to LTE and to handle 10 ms RAR window size for 15, 30, 60, 120 and 240 kHz SCSs, we propose an increased number of RAR window size candidates as compared to LTE. One possible set of RAR window sizes that would handle from ½ slot up to 10 ms for the above SCSs would be {0.5, 1, 2, 4, 8, 10, 20, 40, 80, 160}.
[bookmark: _Toc498669356][bookmark: _Toc498670012][bookmark: _Toc498693064][bookmark: _Toc502659632][bookmark: _Toc503179197][bookmark: _Toc503270219][bookmark: _Toc503370306][bookmark: _Toc503448707][bookmark: _Toc503463417]Support RAR window size configurations of {0.5, 1, 2, 4, 8, 10, 20, 40, 80, 160} slots with a maximum length of 10 ms, where the length of the slot is determined by the RAR numerology as indicated in System information.
There is a corresponding CR in [1].
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Based on the discussion in section 2 we propose the following:
[bookmark: _GoBack]Proposal 1	The minimum RAR window size is ½ slot.
Proposal 2	Support RAR window size configurations of {0.5, 1, 2, 4, 8, 10, 20, 40, 80, 160} slots with a maximum length of 10 ms, where the length of the slot is determined by the RAR numerology as indicated in System information.
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