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1 Status
Earlier a way forward listing the impacted requirements for RRM changes for sTTI and processing time reduction was agreed [1]. Existing agreements in RAN4 are highlighted in green. 

Table 1.
	Clause
	Impacted Requirement
	Notes
	Status

	7.1.2
	S-PUCCH and S-PUSCH transmission timing requirements
	Assumption is that PUCCH and PUSCH requirements can be reused
	CR endorsed in R4-1706169, final CR to be agreed

	7.3.2.1
	TA adjustment delay for reduced processing time with 1ms TTI and sTTI.
	
	CR endorsed in R4-1709095, final CR to be agreed. New issues raised in RAN4#84 and RAN4#84bis, see below

	7.7
	SCell activation and deactivation delay
	
	CR endorsed in R4-1709024, final CR to be agreed

	9.1.8
	Power headroom
	Assumption is that PHR estimation period shall be 1 TTI or sTTI and that PHR mapping does not need to be updated
	R4-1704245
CR on Power headroom with shorten TTI endorsed in RAN4#82bis. Final CR needs to be agreed

	8.1.2.2.3.1,

8.1.2.2.4.1,

8.1.2.3.5.1,

8.1.2.3.6.1
	Identification of a new CGI of E-UTRA cell with autonomous gaps


	
	CR endorsed in R4-1709020, final CR to be agreed

	7.16.3
	Interruptions with ProSe
	
	CR endorsed in R4-1709018 final CR to be agreed

	8.x
	Measurement reporting delay
	
	R4-1704278
CR on Measurement reporting delay Measurement reporting delay with shorten TTI and reduced processing endorsed in RAN4#82bis. Final CR needs to be agreed

	7.9
	Maximum Transmission Timing Difference in Carrier Aggregation
	Investigate possible power control issues due to time difference between pTAG and sTAG being a larger proportion of an sTTI
	LS sent to RAN1 in R4-1706271
LS on Maximum Transmission Timing Difference in CA for sTTI



	7.9
	Maximum Receive Timing Difference in Carrier Aggregation
	Large MRTD and large TA reduces available processing time for 1UL SCell HARQ feedback. Some clarification may be needed on the relationship between MRTD and max TA, eg that max TA cannot be used simultaneously with MRTD. Discuss after RAN1 progresses with max TA.
	LS sent to RAN1 in R4-1706271
LS on Maximum Transmission Timing Difference in CA for sTTI




  


In addition, it was agreed that no impact is expected to the following requirements

· RRM requirements in idle mode 

· Timing advance adjustment accuracy

· Requirements of cell identification delay, measurement period, measurement accuracy and measurement gap

· Autonomous timing adjustment

· Radio link monitoring

· Requirements related to eMTC, LAA etc. will not be impacted

RAN4#84 and RAN4#84bis
Two issues were raised for TA adjustment delay for reduced processing time with 1ms TTI and sTTI.
1. TA adjustment in the middle of a subframe may cause problems if a longer PUSCH is scheduled on another CC within the same TAG.
2. One UE chipset vendor expressed concern with the scenario when UE applies two TA commands simultaneously that were received at different times (for different TAG).

3. A CR on DRX state for sTTI (R4-1711226) was proposed. No concerns on the CR were minuted in the meeting report.
2 Endorsed CRs

As shown in table 1, CRs have been endorsed for most issues discussed in RAN4, although further consideration may be needed on MRTD and MTTD. We have a separate contribution for these topics. The following technically endorsed CRs should be resubmitted at RAN4#85 for agreement

· R4-1706169. TX timing requirements for sTTI and reduced processing time (Ericsson)
· R4-1704245
CR on Power headroom with shorten TTI (Huawei, Hisilicon)
· R4-1704278
CR on Measurement reporting delay Measurement reporting delay with shorten TTI and reduced processing (Huawei, Hisilicon)
· R4-1709095
Transmit timing adjustment delay for sTTI and processing time reduction (Ericsson)
· R4-1709024
CR on SCell activation time for shortened TTI and reduced processing (Huawei, Hisilicon)
· R4-1709018
ProSe interruption requirements for sTTI and processing time reduction (Ericsson)
· R4-1709020
CGI interruption requirements for sTTI and processing time reduction (Ericsson)
· R4-1708268
CR on DRX stat for sTTI (Huawei, HiSilicon)
3 Notation

In RAN1, the following conventions are followed for specification text

Physical channel names
· sPUCCH is referred to as SPUCCH (with all capital letters)
· sPDCCH is referred to as SPDCCH (with all capital letters)
· There is no sPUSCH. PUSCH is used and if it is necessary to refer to the transmission length of the PUSCH the channel can be called ‘slot-PUSCH’ or ‘subslot-PUSCH’
· There is no sPDSCH. PDSCH is used and if it is necessary to refer to the transmission length of the PDSCH the channel can be called ‘slot-PDSCH’ or ‘subslot-PDSCH’
TTI lengths
· TTI is not used as a physical channel property or related to the transmission interval on the air. Hence there is no term sTTI in specification text. The terminology slot and subslot is instead introduced:
· 2/3os sTTI -> subslot
· 7os sTTI -> slot
· Note however that TTI is used as a MAC concept by RAN2 specifications
Naturally, it would be beneficial to be consistent in notation across specifications. Based on this it is proposed

Proposal 1: Proponents of endorsed CRs should check any reference to sPUCCH/sPDCCH and replace it with SPUCCH/SPDCCH, and should correct any references to sPDSCH or sPUSCH as appropriate

Proposal 2: Since TTI is used in some parts of RAN4 specifications, sTTI could still be used but a definition is proposed to be introduced in 36.133 

Proposal 3: Introduce definition of sTTI
: A transmission time interval (TTI) of either one slot or one subslot in 36.133 definitions section
4 Assumed physical layer processing time

RAN1 agreed the following minimum processing time and maximum supported timing advance combinations given in Table 1 below. 

	Reduced processing time and short TTI configuration
	Min. Processing time
	TAmax

	1ms TTI with reduced
processing time
	N+3
	6144*Ts

	slot TTI
	N+4
	9520*Ts

	Subslot TTI Set 1
	N+4 

N+6
	2048*Ts for N+4

10816*Ts for N+6

	Subslot TTI Set 2
	N+6

N+8
	5120*Ts for N+6

13888*Ts for N+8


Table 1: Minimum processing time assumption (i.e. N+x) and TAmax
for reduced processing time and shortened TTI

For subslot TTI, RAN1 agreed two different sets (Set 1 & Set 2, see Table 1 above) of minimum processing time and maximum TA: 

· RAN1 agreed a UE capability to indicate the support of either Set 1 or Set 2 for subslot TTI, depending on the sPDCCH RB set configuration (separate Set indication for 1OS CRS-based sPDCCH, 2OS CRS-based sPDCCH and DMRS-based sPDCCH) as well as potentially depending on the reference signal type of subslot PDSCH (i.e. DMRS-based subslot PDSCH/CRS-based subslot PDSCH, which is still FFS in RAN1).  

· The minimum processing time assumption for subslot TTI operation (i.e. N+4, N+6 or N+8) is configured by RRC.
From a RAN4 perspective this means that requirements need to be defined for N+4, N+6 and N+8 subslot processing timelines, which may be configured by RRC for appropriately capable UEs. Corresponding TA adjustment delays (following the previously endorsed approach) are
	Processing time
	TA adjustment delay (symbols)
	SCell activation delay (ms)

	N+4
	38
	21

	N+6
	42
	21

	N+8
	46
	22


Proposal 4: Endorsed CRs R4-1709024 and R4-1709095 are updated to include requirements for subslot TTI with N+4, N+6 and N+8 timing
5 Conclusion

In this contribution, we review the current status of RAN4 issues. We note that changes will be needed to be endorsed CRs due to terminology changes in RAN1, as well as latest agreements on processing timeline for subslot TTI operation. We make the following proposals:
Proposal 1: Proponents of endorsed CRs should check any reference to sPUCCH/sPDCCH and replace it with SPUCCH/SPDCCH, and should correct any references to sPDSCH or sPUSCH as appropriate

Proposal 2: Since TTI is used in some parts of RAN4 specifications, sTTI could still be used but a definition is proposed to be introduced in 36.133 

Proposal 3: Introduce definition of sTTI
: A transmission time interval (TTI) of either one slot or one subslot in 36.133 definitions section
Proposal 4: Endorsed CRs R4-1709024 and R4-1709095 are updated to include requirements for subslot TTI with N+4, N+6 and N+8 timing
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