[bookmark: OLE_LINK3][bookmark: _GoBack]3GPP TSG RAN WG2 Meeting NR-AH#1807		R2-1809896
Montreal, Canada, 2nd – 6th July, 2018

Source:	NTT DOCOMO, INC.
Title:	[D004] ssb-PositionsInBurst in ServingCellConfigCommonSIB
Agenda Item:	10.4.3.2
Document for: 	Discussion
[bookmark: DocumentFor]Introduction
At the RAN2#102 meeting, RAN2 discussed on the signaling design for ssb-PositionsInBurst in ServingCellConfigCommonSIB, and agreed to apply following change based on past RAN1 agreements [1, 2].
	
	ssb-PositionsInBurst				CHOICE {
		shortBitmap							BIT STRING (SIZE (4)),
		mediumBitmap						BIT STRING (SIZE (8)),
		longBitmap							BIT STRING (SIZE (64))
	},
	ssb-PositionsInBurst				SEQUENCE {
		inOneGroup							BIT STRING (SIZE (8)),
		groupPresence						BIT STRING (SIZE (8))				OPTIONAL, -- Cond Above6GHzOnly
	},



In this contribution, we discuss on the issue regarding above agreed signaling design for ssb-PositionsInBurst in ServingCellConfigCommonSIB.
Discussion
In past RAN1 meetings, RAN1 discussed on how to indicate actually transmitted SS/PBCH block indices. RAN1 agreed to use full size bitmap signaling for RRC (i.e., ServingCellConfigCommon) to achieve full flexibility for SS/PBCH block transmission pattern, while RAN1 also agreed to use compressed group bitmap signaling for SIB1 (i.e., ServingCellConfigCommonSIB) to save SIB1 size in case of above 6GHz. Figure 1 illustrates an example to elaborate how two of eight bit strings (inOneGroup and groupPresence) are used to express the actually transmitted SS/PBCH blocks up to 64.
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Figure 1:	ssb-PositionInBurst in case of SIB
The indication of actually transmitted SS/PBCH block indices is used not only for rate matching purpose but also for determining association between SS/PBCH block and RACH occasion. Due to different signaling designs for ssb-PositionsInBurst between SIB1 and RRC, there may be a case where indicated SS/PBCH block indices in SIB1 and RRC are different. 
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Figure 21:	 Issue on different ssb-PositionsInBurst indications between SIB1 and RRC
In principle, for common contents between SIB and RRC, signaled information should be identical. Otherwise, UE may be confused in case of different signaled information between SIB and RRC. In addition, in case of ssb-PositionsInBurst, if signaled information between SIB1 and RRC are different, there is a significant issue on association between SS/PBCH block and RACH occasion as shown in Figure 21. Due to limited flexibility on ssb-PositionsInBurst in SIB1, it may not be able to indicate actual SS/PBCH transmission pattern. In such case, ssb-PositionsInBurst in SIB1 may include non-transmitted SS/PBCH block index and it causes a deviation of SS/PBCH block to RACH occasion association between initial access UEs (following ssb-PositionsInBurst in SIB1) and RRC_CONNECTED UEs (following ssb-PositionsInBurst in RRC).
Observation 1: ssb-PositionsInBurst in ServingCellConfigCommonSIB should be identical to ssb-PositionsInBurst in ServingCellConfigCommon. Otherwise, SS/PBCH block to RACH occasion association is deviated between initial access UEs and RRC_CONNECTED UEs.

In order to avoid above deviation issue, following three solutions can be considered.
· Alt.1: NW ensures ssb-PositionsInBurst in both SIB1 and RRC are identical to actually transmitted SS/PBCH block pattern.
· In this alternative, there is no RRC impact for both NSA and SA.
· However, due to the compressed signalling design in SIB1, possible SS/PBCH block pattern for actual transmission is quite limited.
· Since it causes significant limitation on FR2 operation such as limited coverage due to limited number of SS/PBCH blocks and restriction on semi-static TDD DL/UL pattern, this alternative is not preferred.
· Alt.2: NW indicates same ssb-PositionsInBurst in both SIB1 and RRC, and ssb-PositionsInBurst in SIB1/RRC may include non-transmitted SS/PBCH blocks.
· In this alternative, there is no RRC impact for both NSA and SA, and there is no limitation on actual SS/PBCH block transmission pattern for FR2 operation.
· However, due to the compressed signalling design in SIB1, ssb-PositionsInBurst in SIB1/RRC may include non-transmitted SS/PBCH blocks.
· Since such indication including non-transmitted SS/PBCH blocks causes throughput degradation due to unnecessary rate matching and RACH delay due to useless RACH occasion associated to non-transmitted SS/PBCH block, this alternative is not preferred.
· Alt.3: In addition to full size bitmap indication in ServingCellConfigCommon, compressed group bitmap indication of ssb-PositionsInBurst is also indicated in ServingCellConfigCommon.
· In this alternative, there is no limitation on actual SS/PBCH block transmission pattern for FR2 operation.
· Since both SIB1 and RRC indicate ssb-PositionsInBurst with compressed group bitmap design, they are identical and could be used for SS/PBCH block to RACH occasion association. While, the full bitmap signalling in RRC can be used for rate-matching purpose.
· However, this alternative has RRC impact for NSA since ServingCellConfigCommon needs to be updated. In addition, since compressed group bitmap indication may include non-transmitted SS/PBCH blocks, there may be RACH delay due to useless RACH occasion associated to non-transmitted SS/PBCH block. Therefore, this alternative is not preferred.
· Alt.4: ssb-PositionsInBurst in ServingCellConfigCommonSIB is updated to full bitmap design.
· In this alternative, there is no limitation on actual SS/PBCH block transmission pattern for FR2 operation, no inefficient rate matching and no useless RACH occasion. In addition, there is no RRC impact for NSA.
· However, since ssb-PositionsInBurst in ServingCellConfigCommonSIB is updated to full bitmap design, there is RRC impact for SA and size of SIB1 is slightly increased (i.e., +48 bits).
· Since RRC specification for SA has not been frozen yet, the change of ssb-PositionsInBurst in ServingCellConfigCommonSIB should be acceptable. In addition, increase of 48 bits for SIB1 should not be a significant issue since expected SIB1 size is much larger such as over 1000 bits. Therefore this alternative is the most reasonable solution.

Based on the above discussion, we reach following observation and proposal.
Observation 2: Following negative impacts should be avoided.
· Limitation on SS/PBCH block pattern for actual transmission
· Indicating non-transmitted SS/PBCH block in ssb-PositionsInBurst
· RRC impact for NSA
Proposal 1: ssb-PositionsInBurst in ServingCellConfigCommonSIB is updated to apply full bitmap signalling design as ssb-PositionsInBurst in ServingCellConfigCommon.


Conclusion 
In this contribution, we discussed on the issue regarding above agreed signaling design for ssb-PositionsInBurst in ServingCellConfigCommonSIB. Based on the discussion, we made following observations and proposal. 
Observation 1: ssb-PositionsInBurst in ServingCellConfigCommonSIB should be identical to ssb-PositionsInBurst in ServingCellConfigCommon. Otherwise, SS/PBCH block to RACH occasion association is deviated between initial access UEs and RRC_CONNECTED UEs.
Observation 2: Following negative impacts should be avoided.
· Limitation on SS/PBCH block pattern for actual transmission
· Indicating non-transmitted SS/PBCH block in ssb-PositionsInBurst
· RRC impact for NSA
Proposal 1: ssb-PositionsInBurst in ServingCellConfigCommonSIB is updated to apply full bitmap signalling design as ssb-PositionsInBurst in ServingCellConfigCommon.
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